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ABSTRACT

This study examines the relationship between e-banking adoption and the financial performance of 
state-owned commercial banks in Bangladesh. The pooled ordinary least square (OLS) estimate was 
applied to analyze the panel data of the sample banks. The empirical findings reveal that e-banking 
adoption and implementation has a significant negative impact on banks’ profitability in terms of return 
on assets, return on equity, and net interest margin in the year of adoption. However, the result also 
shows that e-banking has a significant positive impact on return on assets in the year following adoption.
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INTROdUCTION

Over the past decades, the incredible development in information communication technology (ICT) 
has expanded the door of opportunities (Chege et al., 2020; Hsu et al., 2020) and changed business 
environments around the world (Sivathanu, 2019; Ananth & Singh, 2016). The literature (Al-
Omoush et al., 2020; Al-Swidi & Al-Hosam, 2012) suggests that ICT-based operations and service 
offerings are crucial for an efficient business strategy and, therefore, information communication 
technology (ICT)-enabled banking operations should be adopted and implemented in banks to 
ensure sustainable growth of the banking sector (Al-Omoush et al., 2020). To keep pace with the 
modernization of organizations, the banking sector has also embraced the development in innovation 
and its implementation that led to the transformation of banking operations from a manual system to 
a technology-based digital banking system around the world (Aduda & Kingoo, 2012). As a result, 
ICT-based banking operations, popularly known as electronic banking or e-banking (Salehi & Alipour, 
2010), are being considered as the heart of the banking sector in the contemporary banking world 
(Al-Omoush et al., 2020; Aliyu & Tasmin, 2012).

The concept of digital banking or electronic banking (e-banking) is a relatively new practice 
in Bangladesh, since the technology infrastructural development is still under development. 
In Bangladesh, the banks began implementing electronic banking systems in 2001 (Rahman, 
2007). Before that time, the banking sector was operated completely under the analog system 
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(Siddik et al., 2016) where all bank transactions and activities were accomplished manually, 
which was time-consuming, tiresome, and required a significant workforce to carry out the 
operations. In fact, Bangladesh was behind in taking advantage of the enormous opportunities 
that has arisen from technology-based business operations such as e-commerce and e-business 
(Ahmed & Islam, 2008). However, the banks in Bangladesh, both the private and public 
(state-owned) sector banks, have started adopting ICT-based e-banking operations in the last 
few years (Hasan et al., 2010). Past studies revealed that various exogenous and endogenous 
factors, for example, customer retention, better service offerings, and overall performance 
improvement, led the organizations to adopt and utilize the technology (Hosain & Azam, 
2019; Azam, 2014). Kondabagil (2007) also opined that not unlik other organizations, the 
e-banking adoption decision of the banks are determined by perceived benefits (for example, 
improved performance, customer retention, competitive costs, etc.) of the systems. Therefore, 
it is crucial to measure the bank’s performance under the adoption of e-banking to monitor 
the actual and potential progress of existing and potential adopters of e-banking systems since 
the improved performance enhances the likelihood of organizations’ technology adoption 
decisions (Azam, 2014).

Commercial banks play a crucial role in the emerging economies more than that of developed 
economies and, therefore, studying the progress of commercial bank performance has attracted the 
bulk of researchers’ attention (Gafoor et al., 2018; Siddik et al., 2016) from an emerging economy 
perspective. The attributes, operational practices, and performance of financial markets and banking 
systems significantly differ from developed economies to developing economies. For example, 
developed economies encompass strong and sound financial markets and banking systems, whereas 
developing economies posit undersized and inefficient financial markets and banking systems (Siddik 
et al., 2016).

There is little evidence focusing on technology-based banking system adoption, utilization, 
and effects thereafter in the context of Bangladesh (Hasan et al., 2010; Al-Amin & Rahman, 
2010; Ashraf et al., 2020; Rahman et al., 2020; Jahan et al., 2020). Hasan et al. (2010) studied 
the benefits and barriers of e-banking adoption from Bangladesh perspective, whereas Al-Amin 
and Rahman (2010) documented that strong internal network, developed IT infrastructure, 
and country domain, determines the electronic banking adoption and utilization decision. 
On the other hand, Jahan et al. (2020) examined the determinants of customer satisfaction 
under Internet banking operations in Bangladesh. The extensive literature review documented 
that Siddik et al. (2016) evaluated the impact of e-banking activities on Bangladeshi private 
commercial banks.

However, an extensive literature review revealed that there is no evidence addressing the 
examination of e-banking adoption effects on the state-owned commercial banks’ financial 
performance in Bangladesh thus far. Therefore, to address this research gap, the current study 
attempts to empirically investigate the impact of electronic banking adoption on state-owned 
commercial banks’ financial performance in Bangladesh. The study has used the data from four 
state-owned commercial banks in Bangladesh that have adopted the e-banking system over the 
period of 2009 to 2018.

The current study contributes to the extant literature by complying with (or otherwise) the 
empirical findings of prior studies that examined e-banking effects on the financial performance of 
commercial banks. More particularly, this study makes a unique contribution to the existing e-banking 
literature by addressing the state-owned commercial bank perspective from within a developing 
country context. Therefore, the empirical estimate of the study and the result thereof has a greater 
impact on the emerging economies by drawing policymakers and bank managements’ attention to 
pursuing, adopting, and meaningfully implementing the e-banking systems in a wider range for robust 
growth in the banking industry.
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LITERATURE REVIEw

The E-Banking Concept
E-banking encompasses all the Internet-driven banking services provided online to bank customers 
(Daniel, 1999). E-banking allows bankers, customers, and other stakeholders online access to their 
bank accounts to perform transactions and obtain financial products and services-related information 
(Siddik et al., 2016; Bauer et al. 2005). Therefore, e-banking enables customers to perform banking 
activities such as accessing their accounts, fund transfers, cash withdrawals (using automated teller 
machine-ATMs, for example), and making payment without visiting the bank physically. Though 
researchers around the world have labeled e-banking in different ways, for example, Keivani et al. 
(2012) referred to e-banking as personal computer banking, online banking, virtual banking, or Internet 
banking), they put importance on providing an inclusive concept of electronic banking.

Developments in ICT and its diversified utilization in the banking sector have created a revolution 
in banking service quality (Mahmoud, 2019). E-banking facilitates banking service channels and 
information exchanges in a more economical way (Sohail & Shanmughan, 2003) by lowering the 
transaction cost (Lin et al., 2005). E-banking helps increase the customer base (Okibo & Wario, 
2014), expand the geographical area of the banks, attract potential customers, and facilitates customer 
retention (Dandapani et al., 2008). The Basel Committee Report of 2003 on Banking Supervision 
states that e-banking services should incorporate wholesale, retail, and small to large value banking 
products in the banking service platform that are to be delivered electronically.

However, e-banking has been recognized as an e-commerce service in the field of banking and 
financial services (Siddik et al., 2016). Not unlike to the diversified e-commerce offerings, banks 
can expand their line of products and services to their existing and potential customers through 
e-banking channels, along with their traditional banking (Sokolov, 2007). However, since the first 
introduction of the e-banking concept in the mid-1970s in the USA, the system has gone through a 
drastic change and development in product offerings among which the most popular and common 
services are automated teller machines (ATMs), electronic cards, mobile banking, SMS banking, 
and Internet banking.

Compared to the USA or other developed economies, e-banking in Bangladesh is relatively 
a new phenomenon. The initial or primitive e-banking offerings were introduced by a few private 
commercial banks, along with the foreign-based commercial banks with online banking, mobile 
banking, or Internet banking, within a closed network environment (Siddik et al., 2016). At the early 
stage in e-banking studies in Bangladesh, Al-Amin and Rahman (2010) conceptualized electronic 
banking as the process of enabling customers easy access to their accounts and helping the receiving 
banks by provided product updates using a personal computer or other intelligent devices, which 
is not a true e-banking system. More clearly, the e-banking framework of Bangladesh primarily 
encompasses online banking, Internet banking, and mobile banking (Siddik et al., 2016), while the 
most popularly used e-banking forms in Bangladesh are the automated teller machines (ATMs), 
online banking, and mobile banking.

Therefore, the empirical evidence on e-banking studies from a Bangladesh perspective has 
documented different concepts of e-banking. Based on the literature review and the technology-based 
banking practices in Bangladesh, this paper conceptualizes e-banking as the process of providing 
banking services to the doorsteps of the customers using information communication technology 
(ICT)-based operations.

Past Studies
The incredible developments in technology-based innovations and their adoption in organizations 
have attracted the bulk of researchers’ attention around the world (Halawani et al., 2020; Mahmoud, 
2019; George, 2018; Egland et al., 1998; Perry, 1988). Similar to the technology usage trend in 
different organizational settings, the banking sector also adopted and utilized electronic means to 
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conduct their banking operations. Therefore, following the increasing technology usage trend in the 
banking sector and the effects of e-banking on banks’ financial performance has widely been examined 
(Siddik et al., 2016; Akhisar et al., 2015) from different country settings (for example, Yang et al., 
2018-China; Siddik et al., 2016-Bangladesh; Al-Smadi & Al-Wabel, 2011-Jordan; Hernando & Nieto, 
2007-Spain). However, empirical evidence posits different outcomes form different perspectives and 
country settings. Researchers across countries documented different impacts, for example, positive, 
negative, and mixed impact of e-banking on a banks’ financial performance.

Onay and Ozsoz (2013) administered a study compiling the data of 18 commercial banks in Turkey 
to investigate the effects of Internet banking adoption on the commercial banks’ overall performance. 
Using panel data regression, they documented a positive impact of Internet banking adoption on branch 
level operational activities. However, they also demonstrated that Internet banking adoption resulted 
in low interest income after two years of adoption because of increased competition. Hernando and 
Nieto (2007) used data from 72 Spanish commercial banks, covering the period of 1994 to 2002, 
in examining the impact of Internet delivery channel adoption on the financial performance of the 
selected banks. Their estimations show a positive impact of transactional website adoption on the 
banks’ profitability after a one and a half year time lag. However, they concluded by mentioning the 
Internet as a complementary means of transacting rather than a substitute for physical branches/ATMs.

Onay et al. (2008) followed an approach similar to Hernando and Nieto (2007) to evaluate the 
relationship between Internet banking adoption and the performance of commercial banks in Turkey. 
The empirical results of their study showed that Internet banking has a positive relationship with 
return on equity (ROE), with a two-year time lag, whereas Internet banking negatively affected the 
ROE with a one-year time lag. However, they could not document any significant impact of Internet 
banking on banks’ return on assets (ROA) or interest margins. Covering a period of 2003 to 2013, 
Yang et al. (2018) conducted a study on five commercial banks in China to examine whether electronic 
banking improved financial performance. They considered ROA, ROE, operating margin (OM), net 
interest margin (NIM), and efficiency ratio, as measures of a bank’s performance, and documented 
that there was a significant improvement in ROA, ROE, and OM, after electronic banking adoption, 
but failed to show a significant relationship between e-banking and bank performance with respect 
to NIM and efficiency ratio.

Rahman (2007) conducted a study examining the relationship between innovative technology 
usage and bank profitability from Bangladesh’s perspective and concluded with positive remarks on 
the relationship. The positive impact of electronic banking on banks’ performance has also been noted 
in other similar studies (DeYoung et al., 2007; Oyewole et al., 2013; Siddik et al., 2016). Following 
the studies of Onay et al. (2008), Hernando and Nieto (2007), and Oyewole et al. (2013), a study was 
conducted by Siddik et al. (2016), which examined the e-banking effects on bank performance from 
a developing country setting. Using panel data from 13 private commercial banks in Bangladesh, 
they administered a pooled ordinary least square (OLS) regression estimation covering the period of 
2003 to 2013. The findings of the study showed that e-banking had significant impact on return on 
equity (ROE), with a time lag of two years. The study also revealed an important negative association 
between e-banking system adoption and ROE in the first year of e-banking adoption. However, the 
study did not show any significant impact of e-banking on ROA and NIM. DeYoung et al. (2007) 
studied the impact of Internet banking on a bank’s profitability. They identified 424 internet-banks 
and 5,157 non-Internet banks in the USA, and compared the changes between 1999 and 2001. They 
examined the banks’ profitability in terms of ROA and ROE, where the empirical results found that 
the bank’s profitability could be enhanced by adding the Internet delivery channels. Aduda and Kingoo 
(2012) added credibility to the findings of DeYoung et al. (2007) by establishing a positive association 
between electronic banking operations and banks’ financial performance. They applied a Pearson 
Product-Moment Correlation Coefficient test to examine the relationship between e-banking utilization 
and financial performance of the banks and found a strong and significant effect on Kenyan banks’ 



Information Resources Management Journal
Volume 34 • Issue 4 • October-December 2021

97

financial performance. A significant positive relationship between e-banking adoption-utilization 
and bank profitability was also found in the study of Karimzadeh et al. (2014).

One of the early stage e-banking studies was conducted by DeYoung (2001) with a data set of 6 
pure-play Internet banks and 522 benchmark banks to draw an identical conclusion about the financial 
performance of pure-play Internet banks. He documented that pure-play Internet banks observe 
poor performance in respect to return on assets (ROA) and return on equity (ROE). Siam (2006) 
examined the impact of electronic banking on the profitability of banks in Jordan. The results of the 
study showed that e-banking had a negative impact on banks’ profitability in the short run, but was 
positive in the long term. Using an unbalanced panel data of 85 commercial banks in India, Malhotra 
and Singh (2009) estimated the relationship between e-banking and financial performance. The 
results of an ordinary least square (OLS) regression revealed that there is no significant relationship 
between electronic banking adoption and the financial performance of the commercial banks in 
India. Arnaboldi and Claeys (2010) examined the relationship between innovation adoption and the 
performance of European banks. The panel data regression from 60 of the largest European banking 
groups over the period 1995 to 2005 revealed poor performance of Internet banking groups, which 
is similar to the findings of Delgado et al. (2007) and Al-Smadi and Al-Wabel (2011). A summary 
of the e-banking studies is presented in Table 1.

Table 1. Summary of e-Banking studies

Dependent Variable Context Findings Source

PERF Spain Positive impact on banks’ profitability 
with one and a half year time lag

Hernando and Nieto 
(2007)

PERF (ROE, ROA) Turkey Significant positive impact on ROE 
with two year time lag Onay et al. (2008)

PERF (interest income) Turkey Overall low interest income after two 
years of e-Banking adoption Onay and Ozsoze (2013)

PERF (ROA, ROE, OM, NIM, 
efficiency ratio) China

Significant improvement in ROA, 
ROE, and OM after e-Banking 
adoption

Yang et al. (2018)

PERF (ROE, ROA, NIM) Bangladesh
Significant positive association 
between e-Banking and ROE with a 
two year time lag

Siddik et al. (2016)

PERF (ROA, ROE) USA Positive impact on profitability DeYoung et al. (2007)

PERF (ROA) Kenya Positive impact on ROA Aduda and Kingoo 
(2012)

PERF (ROA) Iran
Significant positive association 
between e-Banking expansion and 
ROA

Karimzadeh et al. (2014)

PERF (ROA, ROE) USA Poor performance in terms of ROA 
and ROE by pure play Internet banks DeYoung (2001)

PERF (ROA, ROE) and NPA India No significant relationship between 
e-Banking and profitability

Malhotra and Singh 
(2009)

PERF Europe Poor performance by Internet banking 
groups

Arnaboldi and Claeys 
(2010)

PERF (ROE) Jordan Significant negative impact on banks’ 
performance (ROE)

Al-Smadi and Al-Wabel 
(2011)

PERF = Performance; ROA = Return on assets; ROE = Return on equity; OM = Operating margin; NIM = Net interest margin; NPA = Nonperforming 
assets
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In addition to the aforementioned e-banking studies, there are few empirical studies that offer 
evidence on the performance evaluation of nationalized or government-owned commercial banks 
from different perspectives. For example, Vidyarthi (2019) examines the relationship between income 
diversification and firm performance of both private and government-owned commercial banks in 
India. The author applied tobit regression to analyze the panel data from 38 commercial banks (24 
government-owned banks and 14 private commercial banks) listed in the Bombay Stock Exchange, 
and documented a better performance by private commercial banks than the government-owned 
commercial banks. Using balanced panel data from 36 commercial banks (21 government-owned 
and 15 private commercial banks), Gupta and Mahakud (2020) assessed CEO characteristics and 
firm performance.

Behara et al. (2015) examined IT adoption and firm performance using the data from 
nationalized commercial banks and IT firms. The study reported that early adopters were more 
beneficiaries than that of late adopters. However, the extant literature failed to provide strong 
evidence on examining the effect of electronic banking adoption on the performance of nationalized 
or state-owned commercial banks from the perspective of emerging countries, which provide ample 
opportunities to address the relationship between e-banking adoption and the financial performance 
of state-owned commercial banks.

METHOdOLOGy

Sample and data
This study selected state-owned commercial banks because they are the largest service providers in the 
banking sector of Bangladesh. They have the largest branch network across the country and serve the 
largest number of account holders. The state-owned commercial banks of Bangladesh provide multi-
dimensional services to their clients. The government, therefore, the Bangladesh Bank (The Central 
Bank of Bangladesh), implements the government monetary policy and regulates the money market 
of the country through these state-owned commercial banks in Bangladesh. According to Bangladesh 
Bank (2020), there are six state-owned commercial banks in Bangladesh among which two are the 
blended version of development and commercial banks. Therefore, this study chose the remaining four 
state-owned commercial banks to obtain identical insights about and more comparability among the 
data obtained from the sample banks, since the ownership pattern, governance practice, operation area, 
and the customer base, of those sample banks are quite similar. For example, in 1972, the sample banks 
were constituted as nationalized commercial banks under the Bangladesh Bank (Nationalization), 
President’s Order, No. 26, and operated as nationalized commercial banks until 2007. In 2007, three 
of the sample banks emerged as the Public Limited Company from nationalized commercial banks 
under the agreements between the Ministry of Finance of the People’s Republic of Bangladesh and 
the Board of Directors of the respective banks, and were registered under the Banking Companies 
Act 1991 and Act 1994. It is important to note that one of the sample banks emerged as a Public 
Limited Company in 1986 under a similar agreement. However, the ownership of the sample banks 
are held by the Government of the People’s Republic of Bangladesh and, therefore, the government 
has supreme control over the sample banks’ corporate management, since the government employs 
the board of directors. Therefore, the state-owned commercial banks considered as the sample firms 
in this study have a similar legal framework and ownership pattern.

Furthermore, the state-owned commercial banks offer similar products and services to their 
clients. For instance, in addition to the general commercial banking services, the sample banks 
provide priority-based banking facilities to farmers, freedom fighters, physically challenged people, 
and underprivileged people of the country. Interestingly, it is only the state-owned banks that provide 
the opportunity to open and maintain a bank account with only BDT 10 (equivalent to USD $0.12) 
that is designed for, and offered to, the farmers only. It is important to also note that the state-owned 
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commercial banks hold the largest branch network and widest customer base in the country, and the 
branch network of the state-owned commercial banks is dominated by rural branches.

Another interesting and important common phenomenon of this study’s sample banks is the timing 
of large-scale digitalization in their banking system. Though some of the state-owned commercial 
banks have a very early stage experience of launching computers in their head offices, large- and 
wide-scale digitalization took place around 2010, after the declaration of the ‘Digital Bangladesh’ 
vision by the government. Since the first time adoption of computer and digital technology-based 
banking operations, the sample banks provide varied electronic technology-enabled banking 
services to their customers. For example, the sample banks provide real-time online banking to their 
customers through fully integrated online core banking solutions (CBSs). All of the sample banks 
have established, sophisticated, and well-equipped data centers in their head offices, along with 
disaster recovery sites (DRS), which are a true replica of the data centers that have automatic real-
time data synchronization capacity. The sample banks offer real-time interbank fund transfers and 
are connected with significant banking networks, such as the Bangladesh Automated Clearing House 
(BACH), Bangladesh Electronic Fund Transfer Network (BEFTN), and the Society for Worldwide 
Inter-Bank Financial Telecommunication (SWIFT). The sample banks provide 24-hour access to 
customer accounts through their own established ATM booths, as well as through shared networks. 
Therefore, data on the sample banks utilized in this study encompass similar attributes in terms of 
ownership, governance, and service offerings, which provide a general grounding and justification 
for selecting these particular banks as study samples.

This study has compiled the panel data from the selected sample banks covering the period of 
2009 to 2018. According to Hasan et al. (2010), banks in Bangladesh began adopting e-banking in 
2001. More clearly, the pace of technology adoption at the firm level received a boost after 2009, 
when the government declared the ‘Digital Bangladesh’ vision. Therefore, the study encompasses 
the period between 2009 and 2018, intending to sight the conclusive effects of e-banking adoption 
on the financial performance of state-owned commercial banks in Bangladesh. The bank-specific 
financial and non-financial data have been collected from the published annual reports of the respective 
banks. The researcher collected the annual reports from the official websites and the head offices of 
the respective banks or from the repository of the stock exchange of Bangladesh. Macroeconomic 
data was obtained from the Asian Development Bank data sheet (ADB, 2019) and the Bangladesh 
Economic Review (BER, 2019) published by the Ministry of Finance, Government of the Peoples’ 
Republic of Bangladesh. The e-banking adoption date of the sample banks was collected through 
personal communication with the IT departments of the respective banks.

Since the compiled data of the four selected banks covers the period of 2009 to 2018, it is, 
therefore, cross-sectional data by nature. Moreover, the data is time-series data as well, as it covers a 
range of years. Thus, the data of the study is pooled data. Following the work of Siddik et al. (2016), 
Oyewole et al. (2013), and Al-Smadi and Al-Wabel (2011), the current study administered the pooled 
OLS technique to analyze the balanced panel data.

Variables
Dependent Variables: Profitability Measures
To examine the effects of e-banking on state-owned commercial banks’ financial performance, this 
study used three proxy variables as performance measurement tools, which have been widely used 
in prior studies (Robin et al., 2018; Siddik et al., 2016). Many of the previous studies have used 
return on equity (ROE) as a measure of bank performance (Robin et al., 2018; DeYoung et al., 2007; 
Hernando& Nieto, 2007; Siddik et al., 2016; Yang et al., 2018). ROE measures the magnitude of the 
efficient use of a banks’ equity capital (Robin et al., 2018). Therefore, ROE explains how efficiently 
the bank management is using the equity holders’ funds.

Another widely used bank performance measure is return on assets (ROA), which demonstrates 
the ability of bank management in generating profits on its asset portfolio (Garcia-Meca et al., 2015; 
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Pasiouras & Koksmidou, 2007; Rivard & Thomas, 1997; Robin et al., 2018; Siddik et al., 2016). To 
compute the ROA and ROE, this study has used the after-tax net income (Le & Ngo, 2020; Yang et 
al., 2018).

In addition to ROA and ROE, scholars have also used net interest margin (NIM) as a measure 
of bank performance (Le & Ngo, 2020; Robin et al., 2018; Siddik et al., 2016). Researchers argued 
that ROE could be increased by many factors, for example, government intervention, which could 
result in inconsistent results (Onay et al., 2008). Therefore, this study chose NIM as a third measure 
of firm performance, which would provide a consistent portrayal of bank performance. The concept 
of NIM depicts that the higher the NIM level, the higher the profitability of the bank.

The net interest margin is the bank’s net interest income divided by the total assets of the bank. 
Here, net interest income is the difference between interest income and interest expenses. Therefore, 
based on the extant bank performance literature, this study employs all three proxy variables (ROA, 
ROE, and NIM) as the measurements of bank performance.

Independent Variable
This study aims to test the implications of electronic banking on banks’ profitability; therefore, the 
independent variable is e-banking. Based on the empirical evidence of Hernando and Nieto (2007) 
and Siddik et al. (2016), the study developed a dummy variable index, EBANKJ, to examine the 
effects of e-banking on banks’ financial performance. Here, the dummy variable EBANKJ takes the 
value of one (1) if the bank has introduced e-banking in a particular year (t); otherwise, it takes a 
value of zero (0). EBANKJ in this study is comprised of EBANK1, EBANK2, and EBANK3, and 
the co-efficient of these will explain the impact of e-banking on the bank’s financial performance.

Control Variables
To draw a discrete impact of e-banking on bank performance, the study has used several control 
variables in this study. Bank-specific and country-specific (macroeconomic) determinants are used 
as control variables that may have an influence on a banks’ profitability.

The extant bank performance literature documents a number of bank-specific variables that affect 
banks’ profitability. The capital ratio, therefore, CAP, for this study, has been a widely examined 
factor in the existing literature (Dietrich & Wanzenried, 2014; Robin et al., 2018) that might affect 
the bank profitability. The capital ratio is determined as equity capital divided by total assets, which 
represents the solvency of a bank. The capital ratio reflects the bank’s loss-absorbing capability, 
which suggests that a bank with a higher capital ratio requires less external funding that results in 
higher profitability (Kosmidou, 2008; Robin et al., 2018).

The literature on bank performance also suggests that credit risk (CR) has a significant impact 
on firm profitability (Curak et al., 2012; Le & Ngo, 2020). Credit risk is measured by the ratio of 
total non-performing loans to the total loan, which indicates that a bank with a higher CR posits a 
higher tendency of loss (Siddik et al., 2016). Prior studies also show that asset quality, calculated as 
the ratio of total loan to total assets (LOANS, in this study) significantly affects a banks’ profitability 
(Garcia-Meca et al., 2015; Maudos et al., 2002; Robin et al., 2018).

Additionally, the literature suggests that a higher loan-to-assets ratio bank is more efficient in 
transforming its deposit into loans, which, in return, will increase the profits of the bank (Maudos et al., 
2002). Firm size (FSZ) is another factor recognized as an important determinant of an organization’s 
profitability in the literature (Garcia-Meca et al., 2015; Robin et al., 2018; Siddik et al., 2016). Not 
unlike prior studies, this study measures the firm size by the natural logarithm of total assets of the 
banks. Besides these, corporate governance studies suggest that board independence (BIND) and 
board size (BSZ) of a bank also affect bank profitability (Dalton et al., 1999; Garcia-Meca et al., 
2015; Hermalin & Weisbach, 1991; Jensen, 1993).
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DeAndres and Vallelado (2008) suggested that board independence might have a significant impact 
on monitoring the management of the bank. Pathan et al. (2007) documented a significant relationship 
between board independence and bank profitability. This study measures board independence by the 
ratio of the number of independent directors on board to the total number of directors on the board. 
Following the previous studies, this study also considered board size as a significant determinant 
of a bank’s profitability. However, to the knowledge of the researcher, there is no existing empirical 
evidence on board size impact on a bank’s profitability. Board size is measured by the number of 
members on the board. The capital adequacy ratio (CAR) is another widely tested determinant of a 
bank’s profitability in the past studies (Berger, 1995a, 1995b; Le & Ngo, 2020). CAR is determined 
by the ratio of total regulatory capital divided by total risk-weighted assets, as suggested in Basel-III, 
using two macroeconomic variables, namely the GDP growth rate, and annual inflation rate, to test 
their effect on banks’ profitability (Le & Ngo, 2020; Robin et al., 2018; Siddik et al., 2016).

Dietrich and Wanzenried (2011, 2014) argued that banks’ profitability is highly affected by the 
economic movement of a country. During poor economic conditions, the loan portfolio quality of the 
banks become worse as a result of credit losses (Athanasoglou et al., 2008; Dietrich and Wanzenried, 
2011, 2014. However, there is mixed evidence on the relationship between GDP growth rate (RGDP) 
and banks’ profitability in the literature (Albertazzi & Gambacorta, 2009; Tan & Floros, 2012).

The empirical studies on bank profitability have also documented that the inflation rate has a 
significant impact on banks’ financial performance (Bourke, 1989; Dietrich & Wanzenried, 2011, 
2014; Perry, 1992). However, the effect of inflation on bank profitability is theoretically undetermined 
(Dietrich & Wanzenried, 2011, 2014). The literature further suggests that the impact of inflation on a 
bank’s financial performance depends on whether the inflation is anticipated or unanticipated (Perry, 
1992). A summary of the definition of variables used and their empirical supports are presented in 
Table 2.

Research Model
Following the works of Siddik et al. (2016), Onay et al. (2008), Onay and Ozsoz (2013), DeYoung et 
al. (2001), and Al-Smadi and Al-Wabel (2011), this study has adopted the following empirical model 
where bank performance (PERFit) is measured by return on assets (ROA), return on equity (ROE), 
or net interest margin (NIM) for bank I in the year t:

PERFit = α0 + θtMACROt + βtXit + λitEBANKit
j + εit 

Performance of the bank I in the year t is denoted by PERFit in the empirical model. The PERFit 
has been measured by three proxy variables, viz., ROA, ROE, and NIM. As suggested by Siddik et 
al. (2016), Onay et al. (2008), and Hernando and Nieto (2007), this study employs EBANKJ as the 
independent variable, which is the matrix of dummy variables that equals 1 if the bank I adopted 
e-banking in the year t.

Thus, EBANK1 is a dummy variable that takes 1 if the bank adopted e-banking in the year t 
(that is, during the last one year); EBANK2 takes 1 if the bank adopted e-banking in t-1. Similarly, 
EBANK3 takes 1 if the bank adopted e-banking in t-2.

Xit denotes the bank-specific control variables (CAP, CR, LOANS, FSZ, BSZ, BIND, and 
CAR) matrix for the bank I in the period t. Besides this, MACROt demonstrates the matrix of 
country-specific macroeconomic control variables (RGDP, INF) in year t. εit is a disturbance error 
term, i.e., εit is independently and identically distributed as N(0, σ2), and α0 is a bank-fixed effect 
term that captures time-invariant influence specific to bank i. The main focus of the study would 
be derived by the co-efficient of the variables EBANKJ, while other variables are incorporated 
as control variables.
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EMPIRICAL RESULTS

descriptive Statistics
Table 3 presents the descriptive statistics of variables (dependent, independent, and control) used in 
the analysis to provide insights into the variables. Among the dependent variables, ROA has a mean 
value of 0.21%, having a minimum value of -4.92% and a maximum value of 2.04%, with a standard 
deviation of 0.014. The variability involved in the values is projected with the standard deviation. 
A big variability in the values of ROE is seen in the descriptive statistics presented in Table 3. ROE 
has a mean value of -5.90% with the minimum and maximum values of -259.94% and 25.73%, 
respectively. Therefore, it is observed that the state-owned commercial banks have gone through 
massive fluctuations (50.59% variability with respect to ROE) throughout the sample period. Table 

Table 2. Summary of variables used and their specification

Variable Descriptions Legend Expected 
effect

Support

Return on assets Net profit after tax ÷ total 
assets ROA + Le and Ngo (2020); Yang et al. (2018)

Return on 
equity

Net profit after tax ÷ 
equity ROE + Yang et al. (2018); Al-Smadi and Al-Wabel 

(2011)

Net interest 
margin

Net interest income ÷ 
total assets NIM +

Siddik et al. (2016); Raharjo et al. (2014); 
Robin et al. (2018); Yang et al. (2018); 
Oyewole et al. (2013)

E-banking

Dummy variable equal 
to one if the bank offer 
e-Banking and zero 
otherwise

EBANK +

Siddik et al. (2016); Hernando and Nieto 
(2007); Onay et al. (2008); Onay and Ozsoz 
(2013); Al-Smadi and Al-Wabel (2011); 
Oyewole et al. (2013)

Capital ratio Equity ÷ total assets CAP +
Robin et al. (2018); Dietrich and Wanzenried 
(2014); Siddik et al. (2016); Oyewole et al. 
(2013)

Credit risk Nonperforming loans ÷ 
total loans CR - Le and Ngo (2020); Curak et al. (2012); 

Siddik et al. (2016);

Loans Total loans ÷ total assets LOANS + Curak et al. (2012); García-Meca et al. 
(2015); Robin et al. (2018)

Firm size Logarithm of total assets FSZ ?
Robin et al. (2018); Curak et al. (2012); 
Dietrich and Wanzenried (2014); Siddik et al. 
(2016); García-Meca et al. (2015)

Board size Number of board 
members BSZ ? Shungu et al. (2014); García-Meca et al. 

(2015); Morshed et al. (2020)

Board 
independence

Number of independent 
directors on board ÷ 
number of board members

BIND +
Robin et al. (2018); Morshed et al. (2020); 
Shungu et al. (2014); García-Meca et al. 
(2015)

Capital 
adequacy ratio

Total regulatory capital ÷ 
total risk weighted assets CAR ? Le and Ngo (2020); Morshed et al. (2020); 

Berger (1995); Sharma et al. (2013)

Economic 
growth GDP growth rate RGDP +

Le and Ngo (2020); Robin et al. (2018); 
Curak et al. (2012); Dietrich and Wanzenried 
(2014); Siddik et al. (2016)

Inflation Current period inflation 
rate INF +

Le and Ngo (2020); Robin et al. (2018); 
Dietrich and Wanzenried (2014); Siddik et 
al. (2016)
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3 also shows that NIM has a mean value of 0.55% with a minimum value of -1.43% and maximum 
value of 3%, and a variability of 1.19%. Apart from the dependent variables, Table 3 also presents a 
different level of variability for each of the explanatory variables used in this study.

Multicollinearity Test
Following the previous studies, the multicollinearity of the data and variables used in this study are 
tested using variance inflation factors (VIF) (Chen & Rothscild, 2010; Siddik et al., 2016), and the 
correlation matrix (Pawlicz & Napierala, 2017). The literature suggests that VIF with a value of less 
than 10 is acceptable (Kennedy, 1985; Lin, 2006; Marquardt, 1980; Siddik et al., 2016). It is also 
argued that a correlation coefficient at the 0.9 level or higher shows certain multicollinearity between 
the variables (Dohoo et al., 1997). On the other hand, Chen and Rothschild (2010) argued that there 
is no absolute rule for the determination of the significance of the multicollinearity phenomenon in 
a particular regression analysis application. However, the study employed both the variance inflation 
factor (VIF) and correlation matrix to satisfy the multicollinearity issue. Table 4 shows that the VIF 
for each of the variables used in the study are much lower than the threshold value 10. The correlation 
matrix also proved that there is no issue of multicollinearity in this study. The correlation matrix is 
shown in the Appendix.

Estimate Results and discussion
Table 5 presents the ordinary least squares (OLS) regression results for each of the dependent variables 
(ROA, ROE, and NIM) on the independent variable (EBANKj) and control variables. The results 
show that the study model explains 81.17% of the variations in ROA; 76.21% of the variations in 
ROE; and 88.56% of the variations in NIM. The F-value indicates that the independent variables are 
significantly related to bank performance.

The empirical results drawn from the pooled OLS regression estimate show that EBANK1 has a 
significant negative association with ROA and ROE, which is similar to the findings of DeYoung et 
al. (2001) and Arnaboldi and Claeys (2010). This indicates that, in the first year of e-banking system 
adoption, the banks faced a fall in their returns. From the study results, it could be surmised that the 

Table 3. Descriptive statistics

Variable Obs Mean Std. Dev. Min Max

ROA 40 0.0021155 0.0138048 -0.0491676 0.0203734

ROE 40 -0.0590173 0.5058546 -2.599377 0.2573376

NIM 40 0.005463 0.0118723 -0.0143166 0.0300116

CAP 40 0.0568891 0.0267339 -0.0637334 0.1134953

CR 40 0.1777672 0.0856798 0.0256 0.3528

LOANS 40 0.4981653 0.0817408 0.3202883 0.6538529

FSZ 40 11.67285 0.2800698 10.94241 12.11622

BSZ 40 11.325 1.575249 8 16

BIND 40 0.0109691 0.0299198 0 0.1111111

CAR 40 0.156025 0.286443 -0.868 0.947

RGDP 40 0.0646 0.0081171 0.05 0.079

INF 40 0.0712 0.0156356 0.054 0.109

ROA = Return on assets, ROE = Return on equity, NIM = Net interest margin, CAP = Capital ratio, CR = Credit risk, LOANS = Loans, FSZ = Firm size, 
BSZ = Board size, BIND = Board independence, CAR = Capital adequacy ratio, RGDP = GDP growth rate, INF = Inflation
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Table 4. Variance inflation factors

Variable VIF 1/VIF

CAP 3.73 0.268089

LOANS 3.15 0.317311

BIND 2.93 0.340850

FSZ 2.72 0.368180

CR 2.57 0.388913

BSZ 1.81 0.552530

INFL 1.74 0.574322

GDP 1.70 0.588802

CAR 1.67 0.600132

EBANK1 1.47 0.681104

EBANK3 1.30 0.768797

EBANK2 1.18 0.847430

Mean VIF 2.16

Table 5. OLS Estimation Results

Variables

Dependent variables

ROA ROE NIM

Coef. T P > t Coef. T P > t Coef. T P > t

EBANK1 -0.0304528 -6.62 0.000*** -1.090257 -5.76 0.000*** -0.0035277 -1.14 0.262

EBANK2 0.0087151 2.11 0.044** 0.130849 0.77 0.448 -0.0018471 -0.67 0.509

EBANK3 -0.0043167 -1.00 0.327 -.1168368 -0.66 0.518 -0.0053337 -1.84 0.077*

CAP 0.1999944 2.40 0.023** 9.446285 2.75 0.010*** 0.2173799 3.89 0.001***

CR -0.0463493 -2.15 0.041** -1.2356 -1.39 0.176 0.0322019 2.23 0.034**

LOANS -0.022729 -0.91 0.372 -0.6058018 -0.59 0.562 0.1059914 6.23 0.000***

FSZ -0.0045341 -0.67 0.510 0.036643 0.13 0.897 -0.014539 -3.20 0.004***

BSZ -0.0007517 -0.76 0.452 -0.0292608 -0.72 0.477 -0.0010942 -1.66 0.109

BIND 0.1346329 2.04 0.051** 4.925181 1.81 0.081* 0.0297446 0.67 0.507

CAR -0.0124189 -2.39 0.024** -0.1706381 -0.80 0.432 -0.011908 -3.42 0.002***

GDP -0.3237249 -1.75 0.092* -7.501138 -0.98 0.334 -0.0355665 -0.29 0.777

INF 0.0591568 0.61 0.548 1.697697 0.42 0.675 0.1688158 2.59 0.015**

_cons 0.091506 1.11 0.278 0.2726008 0.08 0.937 0.1095548 1.98 0.058*

R-squared 0.8117 0.7621 0.8856

Adj R-squared 0.7281 0.6564 0.8348

F-Statistic 9.70 (p-value = 
0.0000) 7.21 (p-value = 0.0000) 17.43 (p-value = 0.0000)

Note: ***, **, and * denote statistical significance level at 1%, 5%, and 10% respectively.
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initial adoption of e-banking involves high costs related to necessary digital technology expenses, 
which may result in reduced returns. Siam (2006) also argued that electronic banking adoption 
negatively affects firm profitability in the short run.

On the other hand, the OLS regression estimate shows a significant positive relationship between 
the e-banking and ROA in the following year of e-banking adoption. Therefore, it could be presumed 
that in the following year of e-banking adoption, after recovering their investments in technologies, 
the banks began to experience profits. Hernando and Nieto (2007) also find a positive association 
between e-banking and a firm’s profitability under a one and one-half year time lag. However, in 
terms of NIM, there was a continuous adverse impact of e-banking, though not significant in the 
e-banking adoption year and in the following year of adoption. Further, in the third year of e-banking 
adoption, the current research observes a negative association between e-banking system adoption and 
banks’ profitability again. Among the three proxies of bank performance, the regression results also 
show a significant negative impact of e-banking on the net interest margin. Thus, the results of this 
study indicate that the banks actually could not make a worthy return in respect to the investments 
in e-banking system implementation.

In addition to the effects of e-banking on banks’ financial performance, the control variables used 
in this study also show a significant association with firm performance. The regression results show 
that capital ratio (CAP) has a significant positive impact on bank profitability. The study also projects 
a positive association among board independence (BIND), inflation (INF), and bank profitability, with 
respect to all of the three proxy variables. However, the OLS estimate shows that credit risk (CR) has 
a significant negative impact on ROA, but a positive association with NIM. The loan-to-assets ratio 
(LOANS) also has a positive and significant relationship with NIM. This suggests that banks can earn 
more interest income with a high level of loans and advances issued to customers. On the other hand, 
the study results also show that a high level of non-performing loans would reduce the actual return.

Therefore, bank management should concentrate on enhancing sound loan profile and reducing 
bad loans. This study notes a negative relationship between bank size and profitability, which suggests 
that large banks are generating fewer profits. Apart from the finance-related variables, corporate 
governance (CG) related variables (BSZ, BIND, and CAR) also show an important association with 
banks’ profitability. The panel data estimate shows a strong positive relationship between board 
independence (BIND) and banks’ profitability with respect to ROA and ROE. This implies that 
independent directors on the board play a vital role in assuring a bank’s returns. Besides all these 
bank-specific control variables, the macroeconomic control variables (GDP and INF) also show a 
significant impact on banks’ profitability. The analysis suggests that GDP growth negatively affects 
the state-owned commercial banks’ returns, while the inflation rate has a positive association with 
the banks’ profitability.

Therefore, the findings suggest that the state-owned commercial banks of Bangladesh fail to 
capitalize on the benefits of innovations, and thus their efforts resulted in negative returns due to the 
adoption of electronic banking systems.

CONCLUSION

Financial institutions, especially banks, play a key role in the economic development of emerging 
economies, such as Bangladesh. Governments around the world, and more particularly, in developing 
countries, implement their monetary and fiscal policies and control the money market and the velocity 
of money through their banks, wherein state-owned commercial banks lead the entire operations of 
the governments. To ensure robust economic growth, enhance managerial and operational efficiency, 
and increase the productivity of the financial sectors, technology-based innovations are being largely 
adopted and implemented throughout the world. Since its early introduction and implementation 
during the mid-1970s in the USA and in some European countries, e-banking has achieved wide 
popularity and acceptability worldwide. Bangladesh, as other parts of the world, is embracing the 
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substantial change in technology-based banking operations, and has widely adopted the e-banking 
system in the recent past to enhance the efficiency, productivity, and profitability of the banks. Thus, 
considering the global phenomena, this study examined the impact of information communication 
technology-based banking operations, namely e-banking systems, on state-owned commercial banks’ 
financial performance. This is, however, to the best of the researcher’s knowledge, the first-ever 
study to investigate the e-banking effects on state-owned commercial banks’ financial performance 
in Bangladesh.

This study used panel data from four state-owned commercial banks in Bangladesh that had 
adopted e-banking systems during the period of 2009 to 2018. The empirical results of the study 
confirm that electronic banking has significant impact on state-owned commercial banks’ financial 
performance as a measure in terms of ROA, ROE, and NIM. The use of these three proxies for 
performance measurement provides a comprehensive outline of banks’ financial performance. 
The study results suggest a strong negative association between e-banking and bank performance, 
conferring the results of DeYoung et al. (2001), Arnaboldi and Claeys (2010), Al-Smadi and Al-
Wabel (2011).

However, most of the prior e-banking studies have applied a single measure of bank performance 
(Al-Smadi & Al-Wabel, 2011; Curak et al., 2012; Shungu et al., 2014), while this study includes 
three proxies (ROA, ROE, and NIM) to measure the profitability of the state-owned commercial 
banks, which provides comprehensive insights into the sample banks’ performance. One of the key 
distinctiveness of this study is the attempt to understand the relationship between e-banking system 
adoption and the financial performance of state-owned commercial banks, as the e-banking literature 
shows studies relating to private commercial banks. Another important uniqueness of this study is to 
consider the corporate governance-related control variables along with the bank-specific financial 
structure-related control variables and country-specific control variables. Therefore, this study is 
able to present a comprehensive picture of e-banking effects on state-owned commercial banks’ 
financial performance.

The empirical findings, however, of this study differ from some of the prior e-banking studies 
(Hernando and Nieto, 2007; Yang et al., 2018) since the study result projects a significant negative 
association between e-banking and the profitability of the sample banks. It is noted that the findings 
of this study also differ from the findings of Rahman, (2007) and Siddik et al. (2016), although the 
country perspectives of these studies are same. However, there is a major difference in the samples 
utilized in the prior studies and those used in the current study, as the prior studies are based on the 
datasets of private commercial banks and the current study examines the e-banking adoption effects 
on the performance of state-owned commercial banks in Bangladesh. In practice, there are differences 
in objectives, operations, management, and governance, between private commercial banks and the 
state-owned commercial banks operating in Bangladesh. The state-owned commercial banks have 
a wide range of branch activity across the country, which led to a huge investment in technology-
based operations. Moreover, the state-owned commercial banks are rural and branch dominated, 
since their primary aim is to provide banking services into the homes of the people to implement 
various government plans, policies, financial strategies, and social services. Thus, the state-owned 
commercial banks enjoy less freedom to emphasize or implement profit-oriented branch operations 
only, which frequently results in poor financial performance of the state-owned commercial banks.

In addition to the operational challenges, there are difficulties in the process of adoption and 
sound implementation of e-banking systems in Bangladesh. For instance, developing countries, such 
as Bangladesh, suffer from poor IT infrastructure, limited technical expertise, legacy, traditional 
control systems, poor compatibility, expensive system up-gradations, high maintenance costs, network 
downtimes, trust, confidentiality, and security concerns, in adopting and implementing e-banking 
systems. It is important to mention that in February 2016, the Bangladesh Bank, the central bank 
of Bangladesh, was the victim of a major cyber heist, wherein $81 million was lost from its foreign 
exchange reserve account with the Federal Reserve System of the USA. Recently, the Bangladesh 
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Bank warned the banks in Bangladesh to take the necessary measures to prevent future cyber-attacks. 
As a result, the banks in Bangladesh restricted ATMs, bankcards, and online transactions to avoid 
risks, which limited banking services to their customers.

In addition to the international cyber-attacks, domestic hackers also disrupt banking operations 
and often hack into a bank’s system stealing the money of their customers which, eventually weakens 
customer trust and results in poor customer satisfaction and loyalty.

Apart from the common global threats, the state-owned commercial banks in Bangladesh also face 
problems that include their less motivated employees holding traditional attitudes and legacy, having 
a huge, uneducated, customer base, and a rural branch network dominance to implement dedicated 
electronic banking systems. Thus, the state-owned banks often fail to establish comprehensive 
e-banking system-based operations, therefore, fail to produce optimum outcomes from the technology-
based e-banking system adoption.

However, from the findings of the study, it is evident that the state-owned commercial banks 
in Bangladesh could not capitalize on the benefits of ICT-based e-banking operations compared to 
their counterparts (private commercial banks). Although the adoption of e-banking is relatively a 
new phenomenon in Bangladesh, there are differences in the effects of e-banking with respect to 
private and state-owned commercial banks. In Bangladesh, the private sector commercial banks are 
the pioneers in adopting e-banking systems, thus, they created tough competition for the late adopters 
(the state-owned commercial banks). Therefore, to enjoy the ample benefits of e-banking system 
adoption, the state-owned commercial banks should concentrate on developing a comprehensive 
security system through the establishment of a security operation center (SOC) to attain the trust of 
their customers by reducing their security concerns and risks. Additionally, the state-owned banks 
should emphasize staff development through training, to provide better services to their customers. 
The banks should also focus on awareness development among their customers, employees, and other 
stakeholders to avoid risks and fraud, and on establishing a better bank-customer relationship through 
quality and secured banking services. Further, policymakers and bank management needs to focus 
on business plans and strategies to mitigate the challenges that have arisen from the competition, 
poor governance, and high credit risk, to enjoy the enormous benefits of digital technology-based 
e-banking systems adoption.

Finally, although the current study found a significant association between e-banking system 
adoption and the profitability of the state-owned commercial banks, the study lacks an inclusive 
database for all banks in Bangladesh. Therefore, further studies might be initiated on the same issue 
covering a comprehensive data set from both the private and state-owned commercial banks operating 
in Bangladesh to confirm and complement the findings of this study.
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