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Abstract

This article investigates the impact of e-banking on the performance of
commercial banks in Bangladesh using balanced panel data from 12
Bangladeshi commercial banks covering ten years from 2009 to 2018. The
performance of banks is measured by banks' return on assets (ROA). We use
ROA as a dependent variable and a proxy of e-banking, bank-specific
variables, and macroeconomic variables as independent variables. Fixed
effects model (FEM) and random effects model (REM) are applied to run
regression based on the performance measure of ROA. The Hausman test is
performed to select an appropriate model between FEM and REM, and REM
is found appropriate. The generalised method of moments (GMM) is also
applied to examine the relationship between e-banking and banks'
performance to control heterogeneity effects. Results from both REM and
GMM reveal that e-banking has a positive and significant impact on the
banks' performance at 5% and 10% significance levels, respectively.
Empirical findings indicate that the higher is the experience of e-banking, the
greater extent and significance is the performance of the banks. The study
suggests that the Government policymakers should take policies to introduce
electronic banking in the banking industry and provide adequate knowledge
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and information about these technologies with appropriate use to employees
and customers to improve the performance of the banking sector.

JEL Classification E42 - C23

Keywords Banks' Performance « E-banking - Return on Assets

1. Introduction

Nowadays, the banking sector is highly influenced by Information and
Communication Technology (ICT), known as electronic banking (e-banking). In
Bangladesh, the number of scheduled commercial banks is 57 (Bangladesh Bank,
2018). Generally, most private commercial banks (PCBs) are busy maximising
their profit by serving attractive modern technologies to their clients. Information
and technological revolution motivates banks to spend more on technology to
maximise return and attract more customers who would not accept less than
above-average services (Al-Smadi and Al-Wabel, 2011). Modern technologies
have been accepted by both the banks and their clients in Bangladesh. We see that
bank clients in Bangladesh are increasing, and transaction velocity is also
increasing. E-banking has a higher potentiality, though the concept of e-banking
is not so old in Bangladesh. (Ahmed et al., 2011). Many banks that use electronic
banking now offer sophisticated tools, including rate alerts, account aggregation,
stock quotes and portfolio managing programs to help manage all assets more
effectively (Vila et al., 2013). .

E-banking is a process that enables bank's customers to access accounts and
general information on bank's products and services through electronic means like
using web technology, telecommunications networks, other electronic devices,
computers and cellular phones. A customer can carry out banking transactions
electronically without physically entering a bank or financial institution
(Simpson, 2002). It is a type of banking where assets are moved through a trade
of electronic signals instead of through a trade of money, checks, or different sorts
of paperdocuments.E-banking resembles traditional payment, inquiry, and data
handling frameworks, varying in that it uses an alternate conveyance channel.
Any choice to receive e-banking is regularly affected by various factors. This
incorporate client care improvement and focus costs, all of which persuade banks
to survey their electronic business strategies (Kondabagil, 2007). Banking
through the internet has emerged as a strategic resource for achieving higher
efficiency, control of operations, and cost reduction by replacing paper-based and
labour-intensive methods with automated processes, thus leading to higher
productivity and profitability (Malhotra and Singh, 2009).

In Bangladesh, foreign commercial banks (FCBs) play an innovative role in
hosting e-banking with modern technology in retail banking. At the same time, the
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state-owned commercial banks (SCBs) and the private commercial banks (PCBs)
adopt e-banking services in the late 1990s. The performance of banks is that banks
are significantly affected by adopting e-banking to the respective banks.
Therefore, there is a crucial relationship (positive/negative) between the
performance of banks and the adoption of e-banking. Many studies have been
found considering the impact of e-banking and the performance of banks, but they
have found different results and findings.

E-banking affects positively on the performance of banks in terms of return on
equity (ROE), return on assets (ROA) and net interest margin (NIM) with a time
lag of two years, while a negative impact is observed in the first year of adoption °
because of associating higher costs in the preliminary stage (Siddik et al., 2016,
Oyewole ct al., 2013). E-banking influences significantly and positively on the
performance of banks (Sarker et al., 2015, Ngango et al., 2015, Aduda and
Kingoo, 2012, Abdullai and Micheni, 2018). Yang et al. (2017) observe that e-
banking improves the Chinese bank performance in terms of return on equity
(ROE), return on assets (ROA) and operating margin (OM). On the contrary,
Onay and Ozsoz (2011), Khrawish and Al-sa'di (2011), Malhotra and Singh
(2009), and Abaenewe et al. (2013) report a negative impact of e-banking on the
performance of banks. So, it is clear that there is mixed empirical evidence for the
impact of e-banking on the performance of banks.

In addition, there is a relative dearth of empirical studies that provide
quantitative evidence on the impact of e-banking on banks' performance in
Bangladesh, although the rate of adoption of e-banking by Bangladeshi
commercial banks is increasing. It is, therefore, relevant for supervisors, bankers,
bank regulators and researchers to understand how the performance of
commercial banks in Bangladesh is affected by e-banking. To provide a
systematic analysis of the impact of e-banking on the performance of Bangladeshi
banks is the primary purpose of this study, and this study uses a sample of 12
commercial banks of Bangladesh that have adopted e-banking.

2. Literature Review

2.1 Concept of E-Banking

Electronic banking is known as e-banking. The term e-banking can be explained
differently from different perspectives, whereas researchers across the world have
made extensive efforts to provide a precise and all-inclusive concept of e-banking
(Siddik et al., 2016). E-banking is a system through which financial service
providers, individuals, customers, and businesses can access their accounts, do
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transactions and obtain the latest information on financial products and services
from public or private networks, such as the internet. E-banking is a harmless,
fast, proficient and straightforward electronic service to perform online banking
services 24 hours a day and seven days a week. It is also a form of banking in
which funds are transferred through an exchange of electronic signals instead of
cash, checks, or other types of paper documents. The funds are transferred
through electronic banking when someone takes cash from an automated teller
machine (ATM) or pays for fares using a debit card.

E-banking is time-saving, fast and efficient than traditional banking. In
modern busy days, people are finding it challenging to spend time on personal
banking. There are different types of e-banking services that we can use for
various bank transactions such as: PC banking includes internet banking and
online banking, mobile banking (Bkash, Rocket, Ucash, among others, in
Bangladesh), tele-banking, automated teller machines (ATMs), point of sale
(POS), electronic funds transfer (EFT), TV banking, electronic clearing services
(ECS), ATM cards and others. Internet banking is a boon for all such clients.

2.2 Previous Empirical Studies

Oyewole et al. (2013) observe the e-banking and banks performance in Nigeria
using panel data of eight banks that have adopted e-banking from 2000 to 2010.
The pooled OLS estimations indicate that e-banking influences banks'
performance in terms of ROA and NIM with a time lag of two years, while a
negative impact is observed in the first year of adoption. Hemnando and Nieto
(2007) explore the impact of internet banking on banks' financial performance.
The study uses a sample of 72 commercial banks operating over the period 1994-
2002. The results reveal an improvement in banks' profitability, which becomes
significant after one and a half years in terms of ROA and after three years in
terms of ROE.

Hossein (2013) examined the impact of e-banking on bank profitability in
some selected Asian countries. The results indicate that internet banking starts
contributing to banks' ROE with a time lag of three years while a negative impact
is observed for one year lagged.

Baten and Kamil (2010) estimate the economic prospects of e-banking and
explain the present scenario of banking sectors in Bangladesh. The study results
show that e-banking supports several advantages to the Bangladeshi banking
sector whereas, the Bangladeshi customers have not enough knowledge regarding
e-banking which is understood by the banking sector in Bangladesh. Migdadi
(2012) identifies the impact of adopting e-banking on branches operations
strategy in developing economies from 1999 to 2008 using 15 local banks in



Barman & Wadud : What is the Impact of E-banking on the Performance of Commercial Banks 31

Jordan. The results reveal that branches are still the main channels of conducting
banking transactions, and e-banking is parallel with branches.

Hassan et al. (2013) examine the impact of e-banking products on the
performance of Nigerian deposit money banks using the listed twenty-one (21
Nigerian deposit money banks (DMBs) over the period from 2006 to 2011. The
study results reveal that the adoption of electronic banking products (E-mobile
and ATM transactions) has strongly and significantly impacted the performance
of Nigerian banks. Khrawish and Al-sa'di (2011) investigate the impact of E-
banking on bank profitability using primary data from 2000 to 2009 in Jordan.
The study results indicate that there is no significant effect of E-banking services
on the profitability of recent adopters’ banks in terms of ROE and ROA, but it is
significantly affected by E-banking services in case of interest margin.

Musa et al. (2015) explore the impact of online banking on the performance
of the Nigerian banking sector. The study uses 21 commercial banks in Nigeria
covering two specified periods: pre-consolidation (2000-2004) and post-
consolidation (2005-2009). The study reveals that e-banking has revolutionised
the banking industry by scaling borders and bringing about new opportunities. Al-
Smadi and Al-Wabel (2011) analyse the impact of E-banking on the performance
of Jordanian banks using panel data of 15 Jordanian banks for the period 2000-
2010. The results show that the costs associated with adopting electronic banking
are still higher than revenues from provision provided by electronic services.

Malhotra and ‘Singh (2009) examine the impact of internet banking on bank
performance and risk in India using panel data of 85 commercial banks from 1998
to 2006. The results show that internet banking has no significant impact on the
profitability of banks. At the same time, there is a significant negative association
with the risk profile of the banks in internet banking. Onay and Ozsoz (2011)
evaluate the impact of internet banking on Brick and Mortar branches in Turkey
using a panel of eighteen (18) retail banks that operate in Turkey from 1990-2008.
The study results indicate that the adoption of internet banking has a negative
impact on bank profitability after two years of adoption as internet banking
increases competition and, therefore, lower interest income.

The earlier literature has some lacking which creates scope to conduct a
further study for examining the impact of e-banking on the performance of banks.
In most cases, the earlier studies are descriptive, considering the impact of e-
banking on the performance of banks. To fill these gaps that are found in earlier
studies, this study is an effort. Again, to estimate the relationship between e-
banking and the performance of banks, the regression techniques such as, fixed
effects model (FEM), random effects model (REM) along with generalised
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method of moments (GMM) have not been used in earlier studies. Such crucial
regression techniques (FEM or REM and GMM) to examine the impact of e-
banking on the performance of commercial banks in Bangladesh are employed in
our study. And this study is valued electronic banking in terms of the number of
experience years of adopting e-banking by banks which have been not found in
earlier studies. It is relevant to conduct a research to estimate the impact of e-
banking considering the number of experience years by banks, since most of the
banks in developed and developing countries like Bangladesh have already
adopted e-banking technology.

3. Methodology

3.1 Research Design

The study uses panel data consisting of cross-sectional information, which
captures individual variability, and time-series information, which captures
dynamic adjustment. The study analyses the collected data statistically, and fixed
effects model (FEM), random effects model (REM) and generalised method of
moments (GMM) regression techniques are employed to examine the relationship
between e-banking as well as other control variables and the performance of
commercial banks.

3.2 Data Sources and Description

Twelve commercial banks were selected. Among them, 3 are the state-owned
commercial banks (SCBs), and 9 are the private commercial banks (PCBs). We
collect two types of data such as: primary data and secondary data. We collect
primary data through personal visiting to the selected banks' branches at Rajshabhi.
Interviews are taken directly from the branch managers using questionnaire with
respect to the first adopting year e-banking. We collect secondary data from the
respective bank's Annual Reports covering the period from 2009 to 2018. Finally,
macroeconomic data were collected from the "World Data Atlas' website from
2009 to 2018.

3.3 Variables

3.3.1 Dependent variable

We take the banks' performance as the dependent variable. We use return on assets
(ROA) as a proxy variable for the bank's performance. ROA is considered the
primary measure of banks' profitability, and the net profits are expressed as a
percentage of total assets. It illustrates the profits earned per taka of assets and
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indicates how effectively the authority manages the bank's assets to generate
revenues (Jahan, 2012; Golin, 2001). This measure is used by Dey (2014),
Abaeenewe et al. (2013), Khrawish and Al-Sa'di (2011), Oyewole et al. (2013)
and Siddik et al. (2016). To compute ROA, we calculate profit after taxations
divided by total assets.

3.3.2 Independent Variable

This research is conducted to investigate the impact of e-banking on the
performance of commercial banks in Bangladesh. Hence, e-banking is considered
the sole independent variable. E-banking takes value from the number of
experienced years of adopting e-banking by respective commercial banks.
Mapharing and Basuhi (2017), Yang et al. (2018), Siddik et al. (2016) and
Oyewole et al. (2013) point out that e-banking influences positively on banks'
performance indicating the higher is the number of experience of adopting e-
banking, the greater is the profitability of banks. We expect a positive sign for e-
banking.

3.3.3 Control Variables

To control other variables, it is necessary to use them in the literature as possible
determinants of banks' performance to isolate the effect of e-banking on banks'
performance. Two sets of control variables are expected to influence banks'
performance: the bank-specific and the macroeconomic determinants. The set of
bank-specific variables are as follows:

Capital Adequacy: Capital adequacy (CAPTL) is a critical determinant ofa
bank's performance which plays a vital role in supporting the safety and
soundness of banks (Flamini et al., 2009). A bank with a higher capital to assets
ratio needs lower external financing, as external financing thereby reduces high
cost, which provides higher profitability for banks (Naceur and Goaied, 2001). As
a proxy of bank capital (CAPTL), we use the equity capital ratio to total assets
and expect a positive sign for this variable.

Bank Size:The size (SZE) of the bank, as a control variable, is included to
account for size-related economies and diseconomies of scale. According to
Flamini et al. (2009), modern financial intermediation theory predicts the
efficiency benefits of a bank's size, implying that larger banks may experience
higher due to economies of scale. We compute the total assets in the Billion Taka
of banks to measure the size.

Liquidity: How much a bank can meet the short term obligations is indicated
by liquidity (LQDTY). A lower rate of return is observed in the case of liquid
assets. High liquidity would negatively affect the bank's profitability (Guru et al.,
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2000 and Siddik et al., 2016). On the other hand, Samad (2015) reports a
significant positive impact of liquidity on the bank's profitability. We use the ratio
of total loans to total deposits to measure liquidity (LQDTY).

Credit Risk:Another critical determinant of a bank's performance is Credit
risk (CRRK). Bank profitability decreases if credit risk increases. Banks can
improve their profitability by minimising the credit risk level through improving
their appropriate lending policies (Al-Smadi and Al-Wabel, 2011, and Siddik et
al., 2016). To measure credit risk (CRRK), we use the ratio of nonperforming
loans to total loans, and a negative sign is expected for this variable.

Eamings per Share:An important determinant of bank performance is
Earnings per share (EPS). Earnings per share are calculated as a bank's profit
divided by the outstanding shares of its common stock. To measure earnings per
share, we use the ratio of a bank's profit to the outstanding shares of its common
stock. We expect a positive sign for this variable.

Operating Efficiency:Operating efficiency (OPE) is another significant
determinant of banks' performance. Naifer (2010) finds that the bank with the
higher operating efficiency, the lower the bank's profit. To measure operating
efficiency (OPE), we use the ratio of total operating expenses to total operating
income. A negative sign is expected for this variable. Besides the above bank-
specific variables, two macroeconomic variables are used as control variables.
The macroeconomic variables are as follows:

Economic Growth: As a control variable, economic growth (RGDP) impacts
the bank's performance. During economic slowdowns, banks' lending could
reduce and deteriorate credit quality, lowering the bank's performance
(Athanasoglou et al., 2008). We measure economic growth by real GDP growth
and expect a positive sign for this variable.

Inflation Rate: The relationship between inflation and the bank's performance
relies on whether the inflation rate in the future is anticipated or not (Flamini et
al., 2009). Trujillo-Ponce (2013) shows a positive relationship between inflation
and banks' return on assets (ROA). To measure the inflation rate (INF), we use the
current inflation rate of the country. We expect a positive sign for this variable.
The calculating procedures and the explanations of these variables are
summarised in Table 1.
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Table 1: Summary of variables and their specification used in this study

Variables Acronym Measurement Expected
Sign
Dependent variable Return on Asset ROA  Net profit (after tax) / total N/A
assets
Independent Electronic E-BANK Number of experience years #
variable Banking of adopting e-banking by
banks
Capital CAPTL Equity capital / total assets A
Adequacy
Bank Size SZE  Total assets +/-
Liquidity LQDTY Total loans / total deposits +/-
Bank- Credit Risk CRRK Nonperforming loans / total -
specific loans
Control variables Earnings per EPS  (Net income-Preferred +
variables Share dividends) / Weighted
average common shares
outstanding
Operating OPE  Total operating expenses / -
Efficiency total operating incomes
Macroeco Economic RGDP  Real GDP growth rate +
nomic Growth
variables Inflation Rate INF  Current period inflation rate +

3.4 Regression Techniques and Model Specification

Random effects model (REM) and fixed effects model (FEM), and generalised
method of moments (GMM) is applied to determine the relative importance of
independent and each control variable in influencing the banks' performance.

3.4.1 Fixed Effects Model (FEM)

A fixed-effects model is a statistical model whose parameters are fixed or non-
random quantities in statistics. The fixed effect is because each bank's intercept
does not vary over time, i.¢., time-invariant though the intercept may differ across
the selected banks. (Adeusi et al., 2014). However, fixed effects models help with
controlling for unobserved heterogeneity when this heterogeneity is constant over
time. The individual-specific effects are correlated with the independent variables
is an assumption of fixed effect. The basic equation for the fixed effects model
(FEM) is:

Yo = a +B1X: +& (1
[Fort=1..,Tandi=1,...N]
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Where, Y_;~the dependent variable observed for individual i and time t; X_;=
the independent variable; ;= the coefficient for independent variable;a; = the
unknown intercept for individual effect; ¢;, = the error term.

3.4.2 Random Effects Model (REM)

A random-effects model, also known as the variance components model, is a
statistical model where the model parameters are random. The random-effects
model helps control unobserved heterogeneity when the heterogeneity is time-
invariant and not correlated with independent variables. The constant variance of
the individual-specific effect is also an assumption of the random-effects model.
Random effects then are efficient and should be used (over fixed effects) if the
assumptions are satisfied. The basic equation for the random-effects model
(REM) is:

i =ap+piX: +1 & 2

Where, Y, = the dependent variable for individual i and time £ X;, = the
explanatory variable for individuali and time #; ;= the coefficient of explanatory
variable; u;= the individual time-invariant effect of i; ¢;, = the error term; o, = the
constant/intercept term. The random-effects model adds the term ;, but this term
does not appear in the fixed-effects model.

3.4.3 Generalised Method of Moments (GMM)

Generally, Pooled OLS, Fixed Effects and/or Random Effects models are
employed for panel data considering the banking literature. However, when a
lagged dependent variable is important, particularly in a few periods and many
observations, a difficulty arises with these models (Nickell, 1981). If there is a
correlation between the independent variables and the lagged dependent variable
to some degree, the coefficients may also be seriously biased (Heffernan and Fu,
2014). In this case, the dynamic panel data analysis based on the generalised
method of moments (GMM) is mainly used to solve this problem. The solutions
to the problems of endogeneity of the variables, simultaneity bias, reverse
causality and omitted variables are provided by the GMM. System GMM
estimator to combine the first difference in equations with equation at the level in
which the variables are instrumented by their first differences is proposed by
Blundell and Bond (1998). The basic equation for the system GMM approach is:

i =aqp+nYioa HBX + it 3
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Where, Y;~ the dependent variable for individual i and time #; Y5, ;) = the lag
dependent variable for individual i and time #; X}, = the explanatory variable for
individual i and time #; y;= the lag coefficient; u_i= unobserved individual time-
invariant effect; ;; = the error term; o,y= the constant term.

3.4.4 Empirical Model Specification

The fixed effects method (FEM) or random-effects method (REM) is taken after
the Hausman test to estimate the relationship between the dependent and
explanatory variables. To make the estimates more appropriate and relevant, the
generalised method of moments (GMM) is also applied to establish the
relationship between dependent and explanatory variables. The empirical Model
1, Model 2, and Model 3 are shown for FEM, REM and GMM, respectively,
concerning our study.

Model 1: ROA;, = &; + B;EBANK,, + B,CAPTL;; + BsSZE;, + B4 LQDTY;,

+B5CRRK + B4EPS;; + p70PE; + BRGDP;,
+B85INF;: + & )

Model 2: ROA; = g + fy EBANK; + B2CAPTL; + BsSZEy + B.LQDTY;;
+BsCRRK;; + BeEPS; + B,0PEy + BgRGDP;:
+BoINFy + 1y + &t (3)

Model 3: ROA;, = &y + y1ROA;—r + BiEBANK;, + B,CAPTLy, + BSZE;,
+B.LQDTY;; + BsCRRK;; + BeEPS;: + ;0PE; + BgRGDPy,
+BoINFy + 1 + &t (10)

Where, ROA;, = return on assets of bank 7 for year #; EBANK;~ number of
experience years of adopting e-banking of bank i for year #; CAPTL;, = capital
adequacy ratio of Banki for year ; SZE;, = total asset size of bank i for year ; [
LODTY,~ liquidity of bank i for year ¢; CRRK ;= credit risk of bank / for year £;
EPS,, = earnings per share of bank i for year t; OPE; = operating efficiency of
bank i for year #; DPA;, = deposit to asset ratio of bank 7 for year #; RGD;, = GDP
growth rate for year t; INF;~ inflation rate for year t; t = period (years); = cross-
sectional observations (Banks); B, ... ..., 8¢= coeflicients; &g;; )= error term.

4. Empirical Results and Discussions

4.1 Correlation Analysis

A widely used statistical estimation technique to determine the degree of
relationship between two explanatory variables is correlation analysis, shown in
Table 2.
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The correlation matrix (shown in Table 2) indicates the degree of relationship
between the explanatory variables. It is seen from Table 3, the largest value of the
correlation coefficient is 0.565 between earnings per share (EPS) and credit risk
(CRRK). There is no multicollinearity problem if the correlation coefficient is
low. Gujarati (2004) reports that multicollinearity may be a serious problem if a
high pair-wise correlation coefficient exists between two explanatory variables,

Table 2: Matrix of Correlations between Independent Variables

Variables EBANK CAPTL SZE LQDTY CRRK EPS OPE RGDP INF
EBANK 1.000

CAPTL -0.050 1.000

SZE -0.039  -0.260 1.000

LQDTY 0352 0115  -0353 1.000

CRRK -0.185 0.002 0.178 -0.148 1.000

EPS -0440  -0.052 0.120 -0.379 0.565 1.000

OPE -0.051 0.041 -0.009 -0.008  -0.034 0.017 1.000

RGDP 0.448 0.087 0.436 0.270 0.048 -0.383 0.071 1.000

INF -0.220 -0.059  -0.199 -0.024  -0.087 0.046 -0.069  -0.223  1.000

say, over 0.8. However, in our analysis, the highest correlation coefficient is
0.565, which is lower than 0.8. So, the multicollinearity problem does not appear
between explanatory variables.

4.2 Hausman's (1978) Specification Test
Hausman test is a crucial specification test that helps decidé between random
effects model (REM) and fixed effects model (FEM). The random-effects model
is biased, and the fixed effects model is the appropriate estimation procedure if the
Hausman test rejects the null hypothesis. However, if the Hausman test accepts
the null hypothesis, the random-effects model is more appropriate than the fixed
effects model. The hypotheses are as follows:

Null: Random effects is appropriate

Alternative: Fixed effects is appropriate

Table 3 shows the output of the Hausman test for one dependent variable,
ROA. Here, the null hypothesis is accepted as the Probability>y2value is
0.0568which is greater than 5%. It indicates that the random-effects model (REM)
is appropriate rather than the fixed effects model (FEM). So, it is relevant to
estimate the Model 2: ROA rather than Model 1: ROA between the two models.
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Table 3: Output of Hausman's Specification Test

Hausman Test Model 1: ROA (FEM) Model 2: ROA (REM)
2 15.12
Probability> 0.0568

4.3 Regression Results

Table 4 shows the REM and GMM results for ROA, where R? indicates that the
explanatory variables explain 28.73% variability in the dependent variable
(Return on Assets). The Sargan test p-value is 0.8443, which accepts that the
hypothesis of over-identifying restrictions is valid. ROA is also positively and

Table 4: REM and System GMM Regression Results for Model 2 and Model 3

Explanatory REM Results for System GMM Results for

Variables Model 2: ROA Model 3: ROA
Coefficient t-value p-value Coefficient t-value p-value

ROA (L1) 0.1517179* 1.83 0.067

EBANK 0.0007695** 2.00 0.046 0.0021237* 1.81 0.070

CAPTL 0.0320802* 1.83 0.067 0.0520488%* 213 0.034

SZE 0.0000104 0.59 0.554 0.0000162 0.71 0.477

LQDTY 0.0248017 1.34 0.180 -0.0180384 -0.61 0.545

CRRK -0.023955%** -4.43 0.000 -0.029188*%%* -4.69 0.000

EPS 0.0001166 1.45 0.147 0.0003322%** 2.88 0.004

OPE -0.0016404 -1.53 0.126 -0.0007874 -0.67 0.505

RGDP -0.0051722 -1.31 0.189 0.0015587 0.28 0.783

INF 0.0031145%** 3.47 0.001 0.0057674%%* 428 0.000

Constant -0.0094543 -0.42 0.676 -0.0615263** -2.12 0.034

Overall R? 0.3400

R? between 0.5345

R® within 0.2873

Wald 54.55 74.49

Prob>y 0.0000 0.0000

Sargan test 33.7009

(p-value (0.8443)

Note: *, ** and *** indicate 10, 5 and | percent significance levels respectively
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significantly related to the lagged value of ROA proxied by ROA (L1), which
reveals that banks with a high level of ROA in the previous year earn more ROA
in the current year.

E-banking (EBANK) has a significant positive impact for both results (REM
and GMM) on the performance of commercial banks in terms of return on assets
(ROA). EBANK positively influences ROA at the significance levels 10% and
5% for Model 2 and Model 3, respectively. If the number of years of experience
of adopting e-banking by commercial banks in Bangladesh increases, the banks'
ROA improves, and thus, the profits of commercial banks in Bangladesh improve.
This result is similar to the studies by Yang et al. (2018), Siddik et al. (2016),
Oyewole et al. (2013), Akram and Allam (2010), Hernando and Nieto (2007),
Mapharing and Basuhi (2017) and Ngango et al. (2015) who find that e-banking
has a positive and significant effect on performance in terms of ROA for studied
banks.

Capital adequacy has a significant positive impact on the performance of
commercial banks in Bangladesh in terms of ROA for both models (Model 2 and
Model 3). The result implies that the higher the equity to assets ratio, the higher
the Bangladeshi commercial banks' profits in terms of return on assets. This result
is consistent with studies by Rahman et al. (2015), Oyewole et al. (2013),
Malhotra and Singh (2009), San and Heng (2013), and Tam et al. (2017), who find
a significant positive relationship between capital adequacy and banks' ROA.

Both the REM and GMM results show a significant [at 1% significance level]
negative relationship between banks' return on assets and credit risk. An increase
in banks' credit risk is associated with a decline in the profitability of commercial
banks in Bangladesh. This result is similar to the findings by Athanasoglou et al.
(2008), Flamini et al. (2009), Al-Smadi and Al-wabel (2011), Siddik et al. (2016),
Oyewole et al. (2013) and Tam et al. (2017).

The GMM results reveal that earning per share has had a significant [at 1%
significance level] positive effect on the banks' ROA. Thus, an increase in
earnings per share improves banks' performance, which is consistent with the
finding by Saeed and Tahir (2015). Inflation has a significant [at 1% significance
level] positive impact on the performance of commercial banks in Bangladesh for
both results (REM and GMM). This result is similar to the finding of the studies
by Goddard et al. (2004), Tam et al. (2017), Malhotra and Singh (2009) and
Athanasoglou et al. (2008). Whereas bank size, liquidity, operating efficiency and
GDP growth rate have insignificant effects with mixed direction on the
performance of banks in terms of return on assets.
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5. Conclusions and Recommendations
E-banking is one of the critical determinants to affect the performance of
commercial banks in Bangladesh. Various other factors affect the banks'
performance as well. The main objective of this research is to investigate the
impact of e-banking technology on the performance of commercial banks in
Bangladesh. Applying simple random sampling and based on data availability,
this study selects 12 commercial banks covering the period from 2009 to 2018.
The findings of the study are more comprehensive since this study employs two
different regression techniques, namely random effects model (REM) and system
generalised method of moments (GMM), to estimate the relationship between e-
banking (electronic banking) and the performance of commercial banks in
Bangladesh along with other bank-specific and macroeconomic factors.
Empirical results show that e-banking has a gradual significant positive
impact on banks' performance being proxied by banks' return on assets (ROA).
Results from REM and GMM further reveal that e-banking affects the
performance of commercial banks in Bangladesh at the significance levels of 5%
and 10%, respectively. The empirical results show that except for e-banking,
control variables such as capital, credit risk, earnings per share, and inflation have
had a significant impact on the banks' performance with a positive or negative
direction. Though we find a significant positive impact of e-banking on the
performance of commercial banks in Bangladesh measured by ROA, e-banking is
valued by considering the first adopting year with any form of e-banking services
by respective commercial banks in Bangladesh. It is recommended that banks
should adopt all forms of e-banking services to improve their performance. Since
all the commercial banks in Bangladesh have not yet ensured all sorts of e-
banking services, this study suggests that banks management should invest more
to setup comprehensive e-banking technologies in their banks as well as arrange
to provide required knowledge about using e-banking to their employees and
clients in order to receive higher profitability. We believe that future researchers
would concentrate on confirming our findings by conducting more research on
this issue.
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