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Abstract: The current crisis caused by the COVID-19 pandemic has hit the global economy hard,
causing significant damage to every aspect of the global banking system, and Bangladesh is no
exception. For that reason, its performance and profitability have been affected. In this study, we
investigate the impact of COVID-19 on the financial performance and profitability of the listed private
commercial banks in Bangladesh. We initially compute each bank’s financial performance index
(FPI) to determine the position according to their financial performance individually before and the
current period of COVID-19 by the standardized CAMELS rating system. After assessing the position,
the fixed-effect regression model is used to explore the impact of the bank’s specific variables and
macroeconomic variables along with the banks’ variables on the banks’ profitability. The banks that
performed better during the pre-pandemic period of COVID-19 also performed better during the
pandemic period of COVID-19. The performance of AIBL, EBL, and BBL was almost autonomously
higher during both periods. In the case of bank profitability, our paper discovered that during the
pandemic period of COVID-19, high non-performing loan rates, holding more liquid assets, a high
amount of hedging capital, and inappropriate bank size lessened the banks’ profitability. In contrast,
a low leverage position and inflation rate enhanced the bank’s profitability during this period. The
outcome of this study will help bank authorities detect the loopholes and take preventive measures
that can improve their profitability during a crisis period like COVID-19. The investors and depositors
who invest money in banks can precisely decide their portfolios.

Keywords: COVID-19; financial performance index; CAMELS; profitability; macroeconomic variables;
regression; panel data

1. Introduction

The bank is very much a familiar term to people, and it is becoming more popular
day by day, with excellent prospects. Since the invention of the banking system around
8000 BC, the activities, operation systems, rules and regulations, and product lines of
banks have been updated [1]. Meanwhile, operations of the banking system have been
severely affected by various global economic crises like the British credit crisis in 1772 [2],
the Great Depression between 1929 and 1939 in the United States [3], the Asian crisis in
1997 [4,5], and the financial crisis between 2007 and 2008 [6,7]. The world is currently
facing a global crisis, namely, the COVID-19 pandemic. This pandemic has adversely

Sustainability 2022, 14, 6260. https://doi.org/10.3390/su14106260 https://www.mdpi.com/journal/sustainability

https://doi.org/10.3390/su14106260
https://doi.org/10.3390/su14106260
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com
https://orcid.org/0000-0002-1397-8855
https://orcid.org/0000-0001-9989-0602
https://orcid.org/0000-0001-7621-6252
https://orcid.org/0000-0001-8768-8634
https://doi.org/10.3390/su14106260
https://www.mdpi.com/journal/sustainability
https://www.mdpi.com/article/10.3390/su14106260?type=check_update&version=2


Sustainability 2022, 14, 6260 2 of 23

affected the banking system around the world. At the end of 2019, in December, the first
case was identified in Wuhan, China [8]. After the announcement of the first case, the
pandemic oppressed the global economy unpleasantly [9] due to continuous lockdowns
across the world, restrictions on public movement, the halting of production, slumped
demand for goods and services, part or full shutdown of offices and factories, and barriers
to international trade. According to the World Bank Report, the growth of the world
economy was predicted to be squeezed at 5.2% due to the onset period of the pandemic [10].
In Statista, [11] stated that major economies were forecasted to lose 2.9% of GDP after 2020.
In addition, COVID-19 has had a pervading, significant, distressing negative impact in the
global financial and economic markets [12]. According to [13], stock market returns have
reacted badly due to the preventive measures of COVID-19, specifically social distancing.
The banking sector is the major participant to boost and regulate the economy and financial
markets. Therefore, this sector is essential to safeguarding the current world crisis. In
the case of financial stability and the proper circulation of money, the banking sector
plays a significant role. Due to COVID-19, important performance indicators of banks
like profitability, capital adequacy, asset quality, management efficiency, earnings ability,
liquidity, and sensitivity to risk have been affected around the world [14,15].

In the context of Bangladesh, COVID-19 imposes both macroeconomic and microe-
conomic shock for the economy and people. The pandemic has negatively affected major
macroeconomic factors like the GDP growth rate, inflation rate, exchange rate, and unem-
ployment rate. At the end of 2020, Bangladesh lost a 2.91% GDP growth rate compared
with the prospective GDP growth rate at the beginning of 2020 [16,17]. The inflation rate in-
creased from 5.5% to 5.7% during the second quarter of 2020 [18]. Accordingly, this inflation
rate crossed almost 6% in 2021 [19,20], and the unemployment level increased from 4.44%
to 5.41% by the end of the 2020 from December 2019 [21]. The banking sector of Bangladesh
and the banking sector worldwide are primarily associated with macroeconomic variables.
The profitability and financial performance of banks perform in terms of changes in the
macroeconomic variables of the country [22]. The banking sector of Bangladesh has been
poorly affected [23] by the COVID-19 pandemic. Compared to other emerging countries,
Bangladesh has a high level of non-performing loans (NPL) [24], and it grew more than
7% in the first quarter of 2021 from the last quarter of 2020 [25]. The liquidity position
of banks has also been affected by COVID-19. Bangladesh Bank statistics showed that
the banking sector reserved BDT 2.05 trillion in December 2020, which was double the
BDT 1.03 trillion in January 2020 [25]. Higher liquidity hampers the profitability position
of banks [26]. Employed people have become unemployed because of the unavoidable
conditions of COVID-19. Bangladesh Bank statistics show that during this pandemic,
27,237 bankers have been affected by COVID-19 and 143 bankers have died due to this
virus [25]. The overall financial health position of banks has been adversely affected by
COVID-19. Ref. [23] demonstrated that all listed banks’ financial health position has been in
a red position during this pandemic era. The central bank of Bangladesh, Bangladesh Bank,
predicted poor asset quality due to the higher NPL rate, and impecunious profitability
might deteriorate the banking sector’s financial performance in Bangladesh in the upcom-
ing days. Therefore, determining the impact of COVID-19 on Bangladesh’s banking sector
is very important.

Very few studies have been conducted to measure the impact of COVID-19 on the
banking sector in Bangladesh. Researchers have explored the effects of COVID-19 on some
specific fields of the banking sector, such as the resiliency of commercial banks, liquidity,
and financial health position during this onset period of COVID-19. We explore this more
in the literature review section. With the extensive literature survey as well as the current
needs from the perspective of Bangladesh, we developed this paper to assess the impact of
bank-specific variables and macroeconomic variables, as well as particular bank variables,
on the profitability of banks and to compute the financial performance position of the listed
private commercial banks in Bangladesh during the pandemic period of COVID-19. We
considered capital adequacy, asset quality, management efficiency, earning ability, liquidity



Sustainability 2022, 14, 6260 3 of 23

position, and sensitivity to risk position of banks during the pre-pandemic period and
pandemic period of COVID-19 throughout this research. We believe our findings will help
the board of directors of banks and government bodies track the current conditions of the
banking sector in Bangladesh and take corrective action to face an economic crisis like
COVID-19. Our paper will also be highly supportive to the customers of and investors in
banks for making decisions during this time.

Additionally, in recent times, massive focus has been made on sustainability in re-
search works [27]. The financial performance of banks and sustainability issues are largely
connected to each other. According to [28], banks have major effects on the sustainability
of their performance. For example, non-performing loans hinder the sustainable financial
position of banks. Ref. [29] demonstrated that sustainable criteria in the case of lending
decisions can diminish the risk position of banks. The ratio of banks like ROE, ROA, and
NIMR represents whether the profitability condition or financial position is sufficiently
sound in terms of ensuring the sustainability position of the banks. In an application, return
on equity and retained earnings affect the sustainable growth rate of banks [30]. Therefore,
the outcomes of our paper also must be helpful to ensure the sustainable financial condition
of the banking system.

We divide our paper into seven segments. First, we present our study’s first and
second segments, where the overview, background, and objective are demonstrated. Then,
we survey the literature in the third section to look at previous studies in our field and
identify the potential research gap. In section four, we show our study’s data sources and
methodologies. We discuss the main part of the research in the fifth section, where the
outcomes of this study are shown. In the sixth and seventh segments, we conclude the
research and show the bibliography of the sources used throughout this study, respectively.

2. Literature Review
2.1. Impact of the COVID-19 Pandemic on the World Economy

The World Health Organization (WHO) declared COVID-19 a global pandemic in
March 2020 [31,32]. This global pandemic has caused unparalleled ruffles for global
economic and human life [33,34]. As a result, the world’s global trade suffered much
due to the COVID-19 pandemic in 2020, and the growth trend of the world economy
expects to remain low compared with the pre-pandemic situation [35]. The International
Monetary Fund (IMF) estimated that due to COVID-19, global GDP would lose USD
3.86 trillion in 2020 [36]. According to the World Bank Report, the growth of the world
economy was predicted to be squeezed at 5.2% due to the onset period of the pandemic [10].
In Statista, [11] stated that major economies were forecasted to lose 2.9% of GDP after
2020. Consequently, the COVID-19 pandemic affected USD 90 trillion of global economies
worldwide [32]. Despite the negative aspects, the global economy is recovering [37].

2.2. Research on the Banking Sector during the COVID-19 Pandemic Period Worldwide

Sufficient studies have been conducted to focus on the impact of COVID-19 on the
financial sector, like the impact of COVID-19 on the macroeconomic circumstances of
a country [38], on the banking performance stability [39], on bank lending around the
world [14], on the stock performance of banks around the world [40], on conventional and
Islamic stock performance using market index data and firm-level data [41], and on listed
corporate firms’ performance [31,42]. The spread of COVID-19 was a shock for the global
economy, significantly affecting the economy. Financial sectors like banks are projected to
exploit this shock [43].

Ref. [44] examined the systematic risk of banks during the COVID-19 pandemic period.
They tried to estimate which factors influenced the systemic risk of banks. They found a
highly leveraged large firm with high loans in terms of assets, insufficient capital supply
to operate regular business, and network problems that caused a high systemic risk for
banks during this period. Accordingly, [45] stated that EU banks’ non-performing loans
(NPLs) are significant threats to banking risk and profitability during the COVID-19 period.
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Furthermore, [46] wanted to determine the cost of the credit risk of Polish commercial
banks, comparing pandemic period conditions with the pre-pandemic period implications.
They found higher return capital pre-pandemic was more cautious during the COVID-19
period and faced a relatively lower cost of credit risk. Conversely, a low share of impaired
loans in the pre-pandemic period faced somewhat faster risk cost growth during the
COVID-19 pandemic. Ref. [43] found that adverse effects of COVID-19 in the banking
sector were more diaphanous and longer than the other financial institutions. The authors
revealed that the larger and public banks suffered from a reduction in stock returns to
deal with absorbing the shock of COVID-19 because of its higher liquidity and better
ability to cooperate. Ref. [47] investigated a low-income country like Uganda, where the
COVID-19 pandemic negatively affected the banking sector’s profitability, considering the
bank-specific variables with the macroeconomic factors.

Ref. [48] investigated the capital structure of banks during this period, He found that
capital is an essential factor for continuous lending of the banks and reducing the chance of
default both during and post COVID-19 [49–51]. In the case of providing emphasis, [52]
stated that banks’ intellectual capital (IC) positively impacted their profitability. They
compared the effect of the intellectual capital (IC) of banks between Pakistan and China on
their profitability during the COVID-19 pandemic. Furthermore, [53] explored the banks
that adopted advanced IT technology in the pre-pandemic period and performed better
during the COVID-19 period. They focused on the technology adopted by banks with
a market-adjusted return. Ref. [54] analyzed loan growth, and a strong deposit position
did not support the banks’ profitability and stability in Central, Eastern, and Northern
EU countries during the COVID-19 period. They wanted to show the long-term impact
of COVID-19 on banks’ profitability and stability. However, good service quality may
ensure customer retention during the financial crisis [55–58]. Ref. [14] determined the
impact of the COVID-19 outbreak on bank lending worldwide. Previous research mainly
considered bank-loan, macroeconomic data, and some COVID-19 cases and deaths to
interpret the result and found a negative relationship between bank-lending ability and
health crisis—the bigger the health crisis, the lower the lending ability of the banks.

Ref. [59] explored the consequences of the Saudi banking index due to the COVID-19
pandemic. They considered the lockdown data with the COVID-19 cases, interest rates,
and oil prices to conduct the research and drew an ANN model. They found that oil prices
and new COVID-19 cases positively affected the Saudi banking sector index, whereas
the announcement of lockdown and declining interest rates affected it inversely. In this
regard, [60] explored the impact of COVID-19 on the Islamic bank indices in GCC countries
by using stock exchanges data and Dow Jones Islamic market index data. They explored
Islamic banks’ ability to fight economic crises like COVID-19. They illustrated that Islamic
banks can provide competent services continuously. Additionally, [61] measured the impact
of an internal and external factor of corporate governance on banking performance during
the COVID-19 period in the Middle Eastern and North African (MENA) region.

2.3. Research on the Banking Sector during the COVID-19 Pandemic Period in Bangladesh

In the context of Bangladesh, the banking sector has been negatively influenced
by the COVID-19 pandemic [23]. Ref. [9] tested and forecasted the sustainability and
resilience of the commercial banks of Bangladesh during the pandemic period. The authors
demonstrated that insufficient capital adequacy, an inadequate liquidity position, and a
high rate of non-performing loans (NPL) with lower performance caused more banks’
vulnerability by using the TOPSIS and HELLWIG methods. Similarly, [23] found that
lower liquidity ratios and an unhealthy financial position before the COVID-19 pandemic
worsened the banks’ financial position during the COVID-19 period in Bangladesh. They
examined the liquidity and financial well-being of commercial banks in Bangladesh during
the continuous period. Ref. [62] investigated the impact of COVID-19 on the firms’ value,
capital adequacy, and income from the interest of the banking sector in Bangladesh by
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using a state-designed stress-testing model under different NPL shock circumstances. They
found more vulnerability in the case of relatively larger banks during the pandemic period.

We found a lot of research on the impact of COVID-19 on the banking sector around
the world. Meanwhile, from the perspective of Bangladesh, [9,23,62] explored the crucial
impact of COVID-19 on the banking sector. They provided valuable information regarding
the banks’ point of view and other stakeholders’ points of view. We developed this paper
to add some value to the banking research on Bangladesh during this pandemic period.
We properly checked the above analysis accordingly and discovered that the impact of
COVID-19 on the overall performance of banks is unique. For that reason, we conducted
this study to examine the impact of COVID-19 on banks’ profitability and computed
the financial performance index (FPI) of each bank individually. In the FPI, we used a
standardized CAMELS rating system. Furthermore, we covered a more significant number
of years in the data sets with more variables and applied a sophisticated methodology
to conduct this research. Besides, the financial performance index (FPI) system with the
standardized CAMELS rating system was used for the first time in the perspective of
Bangladesh as a method of determining the financial position of banks. These all are the
main novelties of our paper.

3. Data and Methodology
3.1. Data Sources and Study Sample

We retrieved panel data from the studied banks’ financial statements, and these
financial statements were collected from the respective bank websites. The macroeconomic
variables were collected from the World Bank database. In addition, we collected data from
various articles, journals, websites, newspapers, and magazines to generalize this paper.
Among the 33 banks listed under the Dhaka Stock Exchange (DSE) [63], in this study, we
took a total of 26 private commercial banks (20 conventional private commercial banks and
6 Islamic Sharia-based commercial banks) based on the available financial statements and
annual reports. Our study covers the financial years from 2010 to 2021.

3.2. Research Design

In the methodology section, we first divided our study period into two segments, with
terms from the year 2010 to 2019 as the pre-pandemic period of COVID-19 and terms from
the year 2020 to 2021 as the pandemic period of COVID-19. In the case of regression analysis,
we considered the years 2010 to 2019 as pre-pandemic period, and in order to explore the
profitability condition of the banks during the COVID-19 period, we incorporated the study
years 2020 and 2021 to the 2010 to 2019 data set. We mainly focused on the major changes in
regression results during the COVID-19 period compared to the pre-pandemic period. We
calculated FPI through the standardized CAMELS model; this is the most popular method
of performance measurement of banks. We demonstrate below how the CAMELS model is
used to compute banks’ financial performance index (FPI) [64,65].

We divided the measurement path into three parts. First, we measured the standard
value of each variable (ratio) that was considered in our study in the CAMELS parameters.
The formula is as follows:

δijt =
βijt − µjt

σjt
(1)

Here, µjt indicates sample mean, σjt indicates the standard deviation of the CAMELS
parameter (jth is the indicator of the sample at time t), and βijt indicates the individual ratio
of each CAMELS parameter for respective banks separately at time t.

Second, we calculated each CAMELS parameter value considering the standardized
value of each ratio with the prescribed weights. In this section, we used different types of
bank ratios in each parameter.

Capital Adequacy (CAit) = ω1itδ1it +ω2itδ2it +ω3itδ3it (2)
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Asset Quality (AQit)= ω1itδ1it +ω2itδ2it +ω2itδ2it +ω4itδ4it (3)

Management Efficiency (MEit)= ω1itδ1it +ω2itδ2it +ω2itδ2it (4)

Earning Ability (EAit) = ω1itδ1it +ω2itδ2it +ω3itδ3it +ω4itδ4it (5)

Liquidity (LYit) = ω1itδ1it +ω2itδ2it (6)

Sensitivity to Risk (SRit) = ω1itδ1it +ω2itδ2it (7)

Here, δit indicates the standard value of the CAMELS parameter of the ith bank at time
t, andωit represents the prescribed weight for each ratio at time t for every bank.

Finally, we computed the FPI for the ith bank in the following way:

FPIi = αj1CAit + αj2AQit + αj3MEit + αj4EAit + αj5LYit + αj6SRit (8)

where αj indicates the prescribed weight for each parameter for the ith bank at time t. CAit,
AQit, MEit, EAit, LYit, and SRit are the CAMELS performance parameters for the ith bank
at time t.

3.2.1. Regression Model

Regression analysis is a set of statistical methods used to estimate the relationship
between the single dependent variable and one or multiple variables [66]. Accordingly,
we used three regression models to explore the effect of bank-specific variables along
with macroeconomic variables on banks’ profitability during the pre-pandemic period and
pandemic period of COVID-19. Table 1 shows the variables used, the definitions of these
variables, and the formula for calculating these respective variables. We demonstrated
the effect of COVID-19 on the banking sector by considering the years 2010 to 2019 as the
pre-pandemic period and during pandemic period; we incorporated the years 2020 and
2021 to the pre-pandemic period data. We wanted to explore the impact of COVID-19 on
banks’ profitability by focusing on the major changes in the regression outcome compared
to the outcome from the pre-pandemic period. For this purpose, we propose the following
regression equations as the model of our study:
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Table 1. Theoretical framework.

Variable Type Variable Name Acronym Definition and Formula Expected Relation

D
ep

en
de

nt
V

ar
ia

bl
es Return on asset ROA

Return on asset is a financial performance indicator ratio that indicates how efficiently a profitable firm can generate
profit in terms of total assets [67]. According to [68], ROA is the best tool to measure banks’ profitability.
Formula: ROA = Net Income/Total Assets [69]

Not Applicable

Return on equity ROE
Return on equity is defined as the standard of a bank’s profitability and is also how effectively a bank can generate
profit from equity [70]. It is the ratio of return between a firm’s net income and its shareholders’ equity [71].
Formula: ROA = Net Income after Tax/Shareholders Equity [22]

Not Applicable

Net interest
margin ratio NIMR

Net interest margin ratio is a profitability indicator tool that compares the net earning interest from the loan,
investment, and lease a firm generates with what it pays to the holders of depositors and savings account holders [72].
Formula: NIMR = Net Interest Income/Average Earning Assets [72]

Not Applicable

In
de

pe
nd

en
tV

ar
ia

bl
es

Ba
nk

-S
pe

ci
fic

V
ar

ia
bl

es

Capital adequacy ratio CAR
Capital adequacy is also called the capital-to-risk-weighted asset ratio, which computes the financial strength of
banks considering their assets and capital [73].
Formula: CAR = (Tier 1 Capital + Tier 2 Capital)/Risk Weighted Assets [74]

+/−

Debt-to-asset ratio DAR
Debt-to-asset ratio is a type of leverage ratio that expresses the portion of debt both short term and long term
compared with the total assets of the firm [75]
Formula: DAR = Total Liabilities/Total Assets [75]

+/−

Debt-to-quity ratio DER

Debt-to-equity ratio is defined as a financial ratio that represents the proportion of debt in terms of the shareholders’
equity that is used to finance the company’s assets. According to accounting tools, the debt-to-equity ratio measures
the financial structure risk of a company by dividing its total debts by its total equity [76].
Formula: DER = Total Liabilities/Total Shareholders Equity [77]

+/−

Equity-to-asset ratio EAR Equity-to-asset ratio refers to how much a firm’s assets are funded by shareholders’ equity rather than debt [78].
Formula: EAR = Total Shareholders Equity/Total Assets [22,78] +/−

Loan-to-asset ratio LAR
Loan-to-asset ratio is a financial ratio that represents the portion of the loan amount compared to the total assets of
the company.
Formula: LAR = Total Loans/Total Assets [79]

+/−

Liquid-asset-to-total-
assets ratio LATAR

Liquid-asset-to-total-assets ratio expresses how much of a cash asset or cash equal asset is available in terms of total
assets of the firm.
Formula: LATAR = Liquid Assets/Total Assets [80]

+/−

Loan-to-deposit ratio LDR
Loan-to-deposit ratio is a ratio that measures a bank’s liquidity position by comparing the loan amount a bank
disburses with the deposit amount it receives [81]
Formula: ROA = Total Loans/Total Deposits [81]

+/−

Non-performing
loan rate NPLR

Non-performing loan rate is used as a tool for measuring the credit risk of banks, where a higher ratio indicates a
higher chance of losses due to the loan default by the borrowers [82].
Formula: NPLR = Total Non-performing Loans/Total Loans [47]

−

Bank size Size Bank size is the natural logarithm form of a bank’s total assets [83].
Formula: Size = {ln(Total Bank Assets)} [65] +/−

MV The GDPGR (+/−), INFR (+/−), and INTR (+/−) stand for gross domestic product growth rate, inflation rate, and real interest rate, respectively, for Bangladesh.

Note: MV = macroeconomic variables; parentheses () indicate the expected relationship.
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Components of banks that influence their profitability:

ROAit = αi + β1GDPGRit + β2INFRit + β3INTRit + β4CARit + β5DARit + β6DERit + β7EARit + β8LARit + β9LATARit+
β10LDRit ++β11NPLRit + β12Sizeit + εit—-(Model I)
ROEit = αi + β1GDPGRit + β2INFRit + β3INTRit + β4CARit + β5DARit + β6DERit + β7EARit + β8LARit + β9LATARit+
β10LDRit ++β11NPLRit + β12Sizeit + εit—-(Model II)
NIMRit= αi + β1GDPGRit + β2INFRit + β3INTRit + β4CARit + β5DARit + β6DERit + β7EARit + β8LARit + β9LATARit+
β10LDRit ++β11NPLRit + β12Sizeit + εit—(Model III)

where ROAit, ROEit, and NIMRit indicate the return on asset, return on equity, and net inter-
est margin ratio, respectively, of each bank at time t. Accordingly, CARit = capital adequacy
ratio, DARit = deposit-to-asset ratio, DERit = debt-to-equity ratio, EARit = equity-to-asset
ratio, LARit = loan-to-asset ratio, LATARit = liquid-asset-to-total-asset ratio, LDRit = loan-
to-deposit ratio, NPLRit = non-performing loan rate, Sizeit = bank size, GDPGRit = gross
domestic product growth rate, INFRit = inflation rate, and INTRit = real interest rate at time
t for each bank; β is the regression coefficient; and αi is the intercept term. (Note: ROA,
ROE, and NIMR are the proxy variables for the banks’ profitability).

Most researchers use ROA, ROE, and NIMR as the proxy variables to measure the
profitability of banks as well as represent the impact of bank-specific variables, financial
indicators of the market, and macroeconomic variables on bank profitability [47,71,84–86].

Panel Data Model Diagnosis

First, we tested the stationarity of data (panel unit root test) by Levin–Lin–Chu (LLC)
panel unit root test method to see if a common unit root was present in the variables.
Accepting the null hypothesis refers to the existence of a common unit root, whereas
acceptance of the alternative hypothesis indicates the absence of a common unit root. The
result of this test is shown in Table 2. We saw that every variable of our study received a
probability value of less than 0.05, which suggests the null hypothesis was rejected and the
alternative hypothesis was accepted. Hence, all the variables were free from a common
unit root. Now, it was time to detect the appropriate panel data regression model. There are
three kinds of panel data diagnosis regression models: pooled model, fixed-effect model,
and random-effect model.

In our study, we used the F-test and Hausman test to identify the best model for our
study. First, we conducted an F-test to select a model between pooled and fixed-effect
models. The result recommended that (as shown in Table 2) the fixed model be chosen
over the pooled model, as the null hypothesis was rejected at a 1% significant level in every
case (models I, II, and III). After that, we ran the Hausman test to identify the best model
between the fixed-effect model and the random-effect model. The result (Table 2) shows
that the null hypothesis was rejected at a 1% significant level in every case (models I, II, and
III) as well, so we specified that the fixed-effect model was the best for every case (models I,
II, and III) to analyze the panel data of our research.

We performed several tests to ensure our regression model’s appropriateness for
panel data analysis. First, we tested the Cook’s distance [87] of each model and found
values of each model below 1, which emphasized the normality of our model. However,
the Mahalanobis test values in some cases exceeded the specified value in terms of DOF.
As Cook’s distance values did not exceed the standard value of 1, these multivariate
outliers were not of concern. Second, the normal probability plot and the scatterplot of
standardized residuals against the predicted standardized value met the assumptions of
normality, linearity, and homoscedasticity residuals. We also used the Durbin–Watson test,
consisting of a regression outcome table, which ensured the absence of autocorrelation in
our models. Third, our variance inflation factor (VIF) values were below 10 for each model.
This indicates that there were no multicollinearity issues.
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Table 2. Results of the F-test, Hausman test and panel data unit root test.

Pre-Pandemic Period (2010–2019) Considering Pandemic Period (2010–2021)

Model I Model II Model III Model I Model II Model III

F-test
F 2.81200 3.45045 8.77661 2.80524 3.33483 8.46283

p-value 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000

Hausman test
Chi-square 46.17420 51.92613 21.91756 32.69923 49.94804 32.96735

p-value 0.00000 0.00000 0.00910 0.00010 0.00000 0.00010

Panel Data Unit Root Test (Levin–Lin–Chu)

Variables t statistic p-value

CAR −6.99126 0.00000
DAR −7.43456 0.00000
DER −12.2954 0.00000
EAR −8.22837 0.00000
LAR −10.3526 0.00000

LATAR −11.1518 0.00000
LDR −8.09988 0.00000

NIMR −4.08969 0.00000
NPLR −8.61207 0.00000
ROA −14.9933 0.00000
ROE −12.7831 0.00000
SIZE −8.39977 0.00000

GDPGR −5.51756 0.00000
INFR −36.2907 0.00000
INTR −11.1808 0.00000

4. Analysis and Results
4.1. Descriptive Statistics

Table 3 shows the descriptive statistics of the study. It represents the financial condition
of the listed private commercial banks in the pre and pandemic period. We also investigated
the macroeconomic conditions of Bangladesh. During the pandemic period, almost all
the variables’ mean values decreased. We noticed that DER increased from 1229.51%
to 1481.94%.

Table 3. Descriptive statistics.

Variables

Pre-Pandemic Period (2010–2019) Pandemic Period (2020–2021)

N Minimum Maximum Mean Std.
Deviation N Minimum Maximum Mean Std.

Deviation

ROE 260 −0.0115 0.3882 0.1348 0.0618 52 0.0142 0.1840 0.0914 0.0384
GDPGR 260 0.0557 0.0815 0.0676 0.0079 52 0.0351 0.0690 0.0520 0.0171

INFR 260 0.0544 0.1146 0.0706 0.0185 52 0.0556 0.0565 0.0561 0.0005
INTR 260 0.0307 0.0689 0.0488 0.0111 52 0.0404 0.0475 0.0440 0.0036
CAR 260 0.0631 0.1793 0.1208 0.0169 52 0.1080 0.1728 0.1414 0.0156
DER 260 5.5000 28.2375 12.295 3.6377 52 7.8857 27.2971 14.8194 3.9931

NPLR 260 0.0097 0.1030 0.0451 0.0174 52 0.0217 0.1809 0.0461 0.0292
LDR 260 0.6580 1.1278 0.8838 0.0829 52 0.7350 1.5454 0.9461 0.1269

LATAR 260 0.0159 0.2513 0.1159 0.0390 52 0.0503 0.2286 0.1058 0.0419
ROA 260 −0.0008 0.0321 0.0111 0.0060 52 0.0010 0.0130 0.0063 0.0031
EAR 260 0.0079 0.1543 0.0801 0.0202 52 0.0353 0.1083 0.0672 0.0151
DAR 260 0.0810 0.9090 0.7877 0.0696 52 0.6190 0.8620 0.7484 0.0571

NIMR 260 0.0032 0.0770 0.0252 0.0087 52 0.0031 0.0416 0.0176 0.0084
LAR 260 0.0702 0.8367 0.6948 0.0675 52 0.5585 1.1309 0.7054 0.0898

Bank size 260 10.9182 14.2456 12.167 0.5577 52 12.2878 14.2630 12.8806 0.3699

These results imply that earnings in terms of assets and equity liquid assets in terms
of total assets fell during the onset period when banks largely depended on debt, as the
DER volume increased and the EAR volume decreased. However, CAR, LDR, LAR, and
bank size increased during this period. It was interesting to see that capital adequacy and
loan distribution were positive, but default of loan rate was negative during this period,
along with showing a higher standard deviation compared to the pre-pandemic period.
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Table 4 shows the Pearson correlation of the variables used. It covers the years from
2010 to 2021. This correlation matrix table denotes that there was no multicollinearity
problem between our explanatory variables according to the rule of thumb by [88], who
stated that multicollinearity problems occur when the correlation between explanatory
variables exceeds 0.80. In addition, the results show that there was a positive association
between the explanatory variables DAR, LAR, LATAR, LDR, EAR, INFR, and INTR with
the dependent variables ROA, ROE, and NIMR. On the other hand, there was a negative
relationship between DER, NPLR, and bank size and ROA, ROE, and NIMR. We also
noticed that CAR and GDPGR had negative familiarity with ROA and ROE but had
positive familiarity with NIMR. Among the relationships, EAR and INFR had a significant
positive relationship with the dependent variables ROA, ROE, and NIMR, whereas NPLR
and bank size had a significant negative relationship with ROA, ROE, and NIMR.

4.2. Financial Performance Index (FPI)

We calculated the FPI considering each CAMELS parameter, consisting of capital
adequacy, asset quality, management efficiency, earning ability, liquidity position, and
sensitivity to the risk of banks.

Table 5 represents the banks’ financial performance index (FPI) during the COVID-19
pandemic period and the pre-pandemic period. This table is segmented into two sections,
where the first section (2010 to 2019) is the pre-pandemic period of COVID-19 and the second
section (2020) is the pandemic period of COVID-19. We looked among the 26 listed private
commercial banks. Eastern Bank Ltd. (EBL) was the best performer and Brac Bank Ltd. (BBL),
Al-Arafah Islami Bank Ltd. (AIBL), City Bank Ltd. (CBL), National Credit and Commerce
Bank Limited (NCCBL) came in second, third, fourth, and fifth position, respectively, during
the pre-pandemic period of COVID-19. From the bottom, AB Bank Ltd.’s (ABL) performance
was the lowest among the studied banks. IFIC Bank Ltd. (IFICBL), First Security Islami Bank
Ltd. (FSIBL), and Pubali Bank Ltd. (Pubali BL) got 23rd, 24th, and 25th place, respectively,
during this period. It was surprising to see that Islamic Sharia-based commercial banks’
performance was relatively lower compared with the conventional banks. In many studies,
the authors found that Islamic Sharia-based banks perform less efficiently than conventional
banks [66,89]. Ref. [66] demonstrated that higher operating costs could be the cause for
the tenuous performance of Islamic Sharia-based banks, whereas [89] stated that due to
management inefficiency, Islamic Sharia-based banks could not perform like conventional
banks even though they have enough capital. Ref. [90] concluded that conventional banks
are better in the case of management efficiency. However, in the case of liquidity and capital
adequacy, Islamic Sharia-based banks are better. Moving into the second section, we noticed
that during the COVID-19 pandemic period, there were a lot of changes due to the ongoing
crisis. In this period, only AB Bank Ltd.’s (ABL) and Prime Bank Ltd.’s (Prime BL) positions
were unchanged, whereas the rest of the 24 banks’ performance positions were affected due to
COVID-19 both positively and negatively. We saw that among these banks, One Bank Ltd.’s
(OBL), EXIM Bank Ltd.’s (EXIMBL), National Credit and Commerce Bank Limited’s (NCCBL)
performance positions were more vulnerable because their positions decreased more than
those of the other banks. However, Pubali Bank Ltd. (Pubali BL), Jomuna Bank Ltd. (JBL),
Dutch Bangla Bank Ltd. (DBBL), and United Commercial Bank Ltd. (UCBL) increased their
financial performance position during the COVID-19 pandemic period more than the other
banks. During this period, AIBL, EBL, BBL, DBBL, and CBL secured 1st (+1), 2nd (−1), 3rd
(−1), 4th (+7), and 5th (−1) place, respectively, and IBBL, OBL, SOCIALBL, IFICBL, and ABL
came in 22nd (−2), 23rd (−16), 24th (−2), 25th (−2), and 26th (0), respectively. Ref. [9] found
that EBL and DBBL were more resilient banks during the pandemic period, and OBL was a
less resilient bank in terms of managing the shock of COVID-19. We noticed that during the
COVID-19 pandemic period, Islamic Sharia-based commercial banks’ performance was lower
than that of conventional banks in the pre-pandemic period of COVID-19. SIBL, EXIMBL,
FSIBL, SBL, IBBL, and Social BL came in 14th, 16th, 19th, 20th, 22nd, and 24th positions,
respectively. That should be a concern for Islamic Sharia-based commercial banks’ authority.
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Table 4. Correlation coefficients (2010–2021).

Variables CAR DAR DER EAR LAR LATAR LDR NIMR NPLR ROA ROE Size GDPGR INFR INTR

CAR 1
DAR −0.347 ** 1
DER 0.018 0.242 ** 1
EAR −0.042 −0.082 −0.893 ** 1
LAR −0.033 0.432 ** 0.293 ** −0.100 1

LATAR 0.147 ** 0.051 0.071 0.002 0.025 1
LDR 0.285 ** −0.434 ** 0.073 −0.012 0.615 ** 0.005 1

NIMR −0.020 0.084 −0.191 ** 0.262 ** 0.169 ** 0.486 ** 0.112 * 1
NPLR 0.001 −0.149 ** 0.044 −0.110 −0.071 −0.142 * 0.027 −0.216 ** 1
ROA −0.213 ** 0.065 −0.531 ** 0.599 ** 0.023 0.096 −0.008 0.404 ** −0.424 ** 1
ROE −0.231 ** 0.121 * −0.208 ** 0.220 ** 0.026 0.108 −0.055 0.393 ** −0.456 ** 0.888 ** 1
Size 0.443 ** −0.275 ** 0.383 ** −0.432 ** 0.047 −0.036 0.261 ** −0.172 ** 0.173 ** −0.563 ** −0.478 ** 1

GDPGR 0.012 −0.031 0.080 −0.116 * 0.096 −0.018 0.107 0.112 * 0.186 ** −0.159 ** −0.138 * 0.136 * 1
INFR −0.400 ** 0.201 ** −0.350 ** 0.413 ** −0.056 0.034 −0.219 ** 0.225 ** −0.372 ** 0.602 ** 0.515 ** −0.636 ** −0.215 ** 1
INTR −0.140 * 0.093 −0.224 ** 0.224 ** −0.339 ** 0.063 −0.399 ** 0.098 −0.050 0.133 * 0.076 −0.299 ** −0.174 ** 0.324 ** 1

* Correlation is significant at the 0.05 level (2-tailed). ** Correlation is significant at the 0.01 level (2-tailed).
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Table 5. Financial performance index (FPI).

Banks

Pre-Pandemic Period Pandemic Period
Change

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 Composite
Index Rank 2020 Rank

ABL 0.385 −0.433 0.003 −0.322 −0.268 −0.154 −0.619 −1.01 −1.459 −1.373 −5.251 26 −1.214 26 0
BAL −0.086 0.356 −0.091 −0.239 0.115 0.223 −0.278 0.317 0.393 0.228 0.938 8 0.303 7 +1
BBL −0.147 −0.177 −0.485 0.048 0.388 0.208 0.953 1.175 1.352 1.171 4.486 2 0.694 3 −1
CBL −0.067 0.144 −0.133 −0.333 0.479 0.695 0.681 0.807 0.373 0.342 2.987 4 0.551 5 −1
DBL −0.066 0.350 −0.406 0.424 0.251 −0.119 0.072 −0.198 −0.194 0.118 0.233 12 0.171 8 +4
DBBL −0.346 −0.188 0.126 −0.049 −0.026 0.379 −0.316 0.015 0.419 0.322 0.337 11 0.556 4 +7
EBL 0.811 0.735 1.002 0.759 0.616 0.700 1.043 0.765 0.729 0.821 7.979 1 0.712 2 −1
IFICBL −0.227 −0.759 −0.222 −0.217 −0.239 −0.715 −0.561 −0.067 −0.222 0.039 −3.189 23 −0.798 25 −2
JBL −0.288 0.077 −0.496 −0.146 −0.081 −0.010 0.111 0.216 0.251 0.300 −0.067 15 0.462 6 +9
MBL −0.115 −0.080 −0.246 0.335 −0.041 −0.127 0.296 0.438 0.327 0.096 0.884 10 −0.031 13 −3
MTBL −0.089 −0.762 −0.782 −0.485 −0.147 0.451 0.224 0.252 −0.174 −0.428 −1.940 21 −0.348 21 0
NCCBL 0.431 0.325 0.108 0.071 0.075 0.040 0.177 0.051 0.052 0.241 1.572 5 0.127 11 −6
OBL 0.247 0.118 0.030 0.277 0.577 0.138 0.170 0.046 −0.233 −0.349 1.022 7 −0.446 23 −16
PBL 0.060 −0.549 −0.161 −0.327 −0.393 −0.503 0.072 0.306 0.396 0.392 −0.708 18 0.109 12 +6
Prime BL 0.406 0.468 0.522 −0.153 −0.205 −0.414 −0.235 −0.001 0.302 0.219 0.909 9 0.159 9 0
Pubali BL 0.045 0.063 −0.202 −0.412 −0.225 −0.483 −0.962 −1.239 −0.590 −0.903 −4.908 25 −0.191 15 +10
SEBL 0.098 −0.108 −0.027 0.322 0.571 0.139 −0.074 −0.501 −0.126 −0.197 0.098 14 −0.208 17 −3
TBL −0.252 −0.360 −0.346 −0.629 0.069 −0.039 0.273 0.005 −0.168 −0.088 −1.534 19 −0.263 18 +1
UCBL −0.802 0.115 −0.139 0.259 0.172 0.282 −0.433 −0.146 −0.126 0.170 −0.646 17 0.128 10 +7
AIBL 0.761 0.720 0.493 0.648 0.276 0.360 0.532 0.234 0.169 0.137 4.330 3 1.284 1 +2
EXIMBL 0.587 0.269 0.304 0.371 0.190 0.033 0.073 0.015 −0.177 −0.140 1.526 6 −0.193 16 −10
FSIBL −0.653 −0.544 −0.343 −0.438 −0.435 −0.604 −0.358 −0.271 −0.309 −0.269 −4.224 24 −0.318 19 +5
IBBL −0.179 0.048 0.233 0.097 −0.283 −0.559 −0.346 −0.228 −0.217 −0.269 −1.702 20 −0.373 22 −2
SBL 0.114 0.313 0.418 0.030 −0.060 0.199 −0.398 −0.227 −0.375 −0.170 −0.157 16 −0.329 20 −4
SIBL 0.328 0.005 0.601 0.143 −0.350 −0.255 −0.100 −0.150 −0.096 0.017 0.143 13 −0.060 14 −1
Social BL −0.951 −0.148 0.245 −0.032 −1.025 0.144 0.006 −0.601 −0.301 −0.423 −3.086 22 −0.485 24 −2

Note: AIBL, EXIMBL, FSIBL, IBBL, SBL, SIBL, and Social BL are Islamic Sharia-based (non-conventional) private listed commercial banks under the Dhaka Stock Exchange (DSE).
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4.3. Regression Result Interpretation
4.3.1. Empirical Result on Banks’ Profitability Measured by ROA

Table 6 shows the empirical results of banks’ profitability measured by ROA. We
apply model I at two different periods of time. The first period was the pre-pandemic
period of COVID-19, where model I(a) and model I(b) are located. In the second period, we
incorporated the pandemic period of COVID-19 into the pre-pandemic period, where model
I(c) and model I(d) are located. In models I(a) and I(c), we included only the bank-specific
variables. In models I(b) and I(d), we added macroeconomic variables along with the
banks’ particular variables to see the impact of bank-specific variables and macroeconomic
variables along with bank-specific variables on the banks’ profitability separately.

Table 6. Relationship of ROA to bank-specific and macroeconomic variables.

Variables

Pre-Pandemic (2010–2029) Including Pandemic Period (2010–2021)

Model I(a) Model I(b) Model I(c) Model I(d)

Coefficient Coefficient Coefficient Coefficient

CAR −0.04136
(0.04520) **

−0.02058
(0.32810)

−0.03766
(0.03020) **

−0.03667
(0.03470) **

DAR −0.03983
(0.14770)

−0.03898
(0.15080)

−0.02111
(0.37610)

−0.01235
(0.60980)

DER 0.00023
(0.37590)

0.00031
(0.22000)

0.00021
(0.32960)

0.00013
(0.53230)

EAR 0.14441
(0.00030) ***

0.14336
(0.00020) ***

0.12991
(0.00020) ***

0.11964
(0.00050) ***

LAR 0.03566
(0.23870)

0.04521
(0.13070)

0.01760
(0.49740)

0.01058
(0.69000)

LATAR −0.00922
(0.34290)

0.00215
(0.82990)

−0.01431
(0.07580) *

−0.01013
(0.06860) *

LDR −0.00945
(0.68970)

−0.01060
(0.64520)

−0.00231
(0.90590)

0.00171
(0.93070)

NPLR −0.13309
(0.00000) ***

−0.11518
(0.00000) ***

−0.09465
(0.00000) ***

−0.08228
(0.00000) ***

BANK SIZE −0.00432
(0.00000) ***

−0.00004
(0.97650)

−0.00486
(0.00000) ***

−0.00350
(0.00090) ***

GDPGR −0.26640
(0.00000) ***

−0.00816
(0.65600)

INFR 0.04510
(0.03380) **

0.04950
(0.01340) **

INTR −0.03848
(0.17810)

−0.02974
(0.21430)

C 0.07626
(0.00270) ***

0.02911
(0.30640)

0.07414
(0.00080) ***

0.05109
(0.03370) **

Observations 260 260 312 312
Adj R2 0.64566 0.66974 0.63648 0.64239

F value 14.88074
(0.00000) ***

15.19549
(0.00000) ***

17.01559
(0.00000) ***

16.09870
(0.00000) ***

Durbin–Watson 1.54004 1.61015 1.35257 1.47730

Note: *** shows 1% level of significance, ** shows 5% level of significance, and * shows 10% level of significance.

Evaluating model I(a), we saw that EAR significantly and positively affected the ROA;
this is consistent with the literature [71,91,92]. this implies that a less leveraged financial
position enhances the banks’ return on assets. On the other hand, CAR, NPLR, and bank
size significantly affected the ROA. This means decreases in non-performing loans in terms
of the total loans could increase the banks’ return on assets, and holding capital to hedge
the risk exposure would diminish the banks’ profitability. Ref. [93] found a significant
negative effect of bank size on bank performance. In the perspective of Bangladesh, [84]
reported a significant negative relationship of bank size with the profitability of banks.
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Accordingly, [94] demonstrated a significant negative relationship of bank size and NPLR
with bank ROA. The negative impact of NPLR on ROA is similarly consistent with [71]. We
also noticed that statistically, there was an insignificant negative relationship between DAR,
LATAR, and LDR with the ROA and an insignificant positive relationship between DER
and LAR with bank ROA. These findings imply that banks with more debt, sanctioning
more loans, and holding liquid assets do not significantly affect the banks’ return in terms
of assets.

In Model I(b), we integrated macroeconomic variables with bank-specific variables
and found that GDP growth rate significantly and negatively affected the ROA of the banks.
In contrast, the inflation rate positively and significantly affected the ROA of the banks.
Ref. [95] also found that inflation rate has a significant positive effect on bank profitability.
The significant negative effect of GDPGR on bank profitability means that during the study
period, the producers, business investors, corporate firms, and government production
house who borrowed money from the bank may have had enough internal funds or
depended on other sources than the banks, making them less reliant on banks and leading
to the negative effect of GDPGR on the banks’ ROA [65]. Our result is in agreement
with [96]. This author found a significant negative relationship of GDPGR with bank
profitability. In this model, the significant positive impact of inflation on the banks’ return
on assets refers to the fact that the banks can manage the inflation rate expected to enhance
their profitability [95]. The coefficient value of real interest rate demonstrated that real
interest rate insignificantly and negatively affects banks’ return on equity. This means that
an increase or decrease in real interest rate could not significantly affect the bank’s ROA.
When we included macroeconomic variables with the bank’s specific variables, there were
three changes among the bank’s specific variables. In this case, there was an insignificant
positive impact of LATAR on the ROA of banks and an insignificant negative impact of
CAR and bank size on the banks’ return on assets.

When we incorporated the pandemic period of COVID-19 into the pre-pandemic
period of COVID-19, we found that LATAR significantly and negatively affected the banks’
return on equity. The results are shown in model I(c). Ref. [97] also reported that liquidity
position affected banks’ profitability during the crisis. This implies that holding liquid
assets decreased banks’ return on equity. The other remaining variables behaved in the
same way as in the pre-pandemic period. Model I(d) shows that when we integrate the
COVID-19 period into the pre-pandemic period considering macroeconomic variables in
bank profitability, we also saw that CAR affected banks’ ROA negatively and significantly.
Furthermore, we noticed that in model I(d), GDPGR impacted banks’ ROA negatively
and insignificantly, whereas GDPGR significantly affects banks’ profitability in the pre-
pandemic period. This means that banking profitability was not largely sensitive to the
GDPGR during the pandemic period. Bank size negatively affected bank ROA at a 1%
significance level when we added macroeconomic variables as determinants of the bank’s
profitability during both periods.

Besides, the adjusted R2 value of model I(a) 0.64566, model I(b) 0.66974, model
I(c) 0.63648, and model I(d) 0.64239 implied that our studied explanatory variables perfectly
fit with the dependent variable ROA. From the Durbin–Watson test, we found that there
was no autocorrelation present in these models based on the rule of thumb by [98] who
denoted that a Durbin–Watson test value between 1 and 3 is not of the concern for auto-
correlation. The regression tables 6, 7 and 8, where our specified models are represented,
show that the Durbin–Watson test values were between 1 and 3. Therefore, the overall
appropriateness of the models appeared to be very good.

4.3.2. Empirical Result on Bank Profitability Measured by ROE

Table 7 shows the relationship between explanatory variables and the dependent
variable ROE as determinants of bank profitability. Like Table 6, here we applied model
II in the same way. Model II(a) and model II(b) represent the pre-pandemic period of
COVID-19, and in model II(c) and model II(d) we included the pandemic period data set to
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the pre-pandemic period data set. Based on the relationship between model II(a) and ROE,
we found that CAR, LATAR, NPLR, and bank size negatively and significantly affected the
banks’ return on equity. In contrast, DER and LAR affected it insignificantly and positively,
and DAR and EAR had an insignificantly negative impact on the ROE. Refs. [95,99] reported
that liquidity risk and funding risk had a significant negative relationship with the banks’
profitability. Except for EAR and LATAR, the same result is shown in Table 6, where ROA
represents the banks’ profitability. Therefore, we strongly agree with the notion that during
the pre-pandemic period, the profitability of listed commercial banks in Bangladesh was
significantly and negatively sensitive to capital adequacy, non-performing loan rate, and
bank size. However, debt in terms of equity and loan sanction did not significantly affect
the banks’ profitability.

Table 7. Relationship of ROE to bank-specific and macroeconomic variables.

Variables

Pre-Pandemic (2010–2019) Including Pandemic Period (2010–2021)

Model II(a) Model II(b) Model II(c) Model II(d)

Coefficient Coefficient Coefficient Coefficient

CAR −0.49167
(0.04960) **

−0.21609
(0.39540)

−0.45035
(0.03390) **

−0.44429
(0.03730) **

DAR −0.37676
(0.25840)

−0.38893
(0.23520)

−0.23336
(0.42330)

−0.15555
(0.60090)

DER 0.00026
(0.93600)

0.00141
(0.64830)

−0.00004
(0.98900)

−0.00072
(0.78420)

EAR −0.01675
(0.97190)

−0.01633
(0.97150)

−0.21240
(0.60760)

−0.31726
(0.44850)

LAR 0.34541
(0.34650)

0.48660
(0.17810)

0.20350
(0.52090)

0.14355
(0.65960)

LATAR −0.21673
(0.06690) *

−0.08248
(0.49560)

−0.21692
(0.02790) **

−0.17719
(0.08170) *

LDR −0.08527
(0.76650)

−0.11365
(0.68280)

−0.03892
(0.87050)

−0.00521
(0.98280)

NPLR −1.56293
(0.00000) ***

−1.36701
(0.00000) ***

−1.13315
(0.00000) ***

−1.01292
(0.00000) ***

BANK SIZE −0.04861
(0.00010) ***

0.00301
(0.86220)

−0.05819
(0.00000) ***

−0.04553
(0.00040) ***

GDPGR −3.44917
(0.00000) ***

−0.12537
(0.57770)

INFR 0.46931
(0.06720) *

0.45624
(0.06290) *

INTR −0.48756
(0.15810)

−0.29041
(0.32330)

C 1.01291
(0.00100) ***

0.47336
(0.16910)

1.06709
(0.00010) ***

0.86046
(0.00370) ***

Observations 260 260 312 312
Adj R2 0.49556 0.53322 0.47707 0.48004

F value 8.48360
(0.00000) ***

8.99627
(0.00000) ***

9.34498
(0.00000) ***

8.76007
(0.00000) ***

Durbin–Watson 1.55566 1.60130 1.39907 1.49020

Note: *** shows 1% level of significance, ** shows 5% level of significance, and * shows 10% level of significance.

Model II(b) shows the impact of macroeconomic variables and the bank-specific
variables on the banks’ ROE. It shows that GDPGR impacted the return on equity of banks
significantly and negatively. However, the inflation rate substantially affected the banks’
ROE. We found the same result in Table 6, with the insignificant negative impact of real
interest rate on bank profitability. This result implies that the profitability of the listed
commercial banks in Bangladesh was strongly sensitive to the GDP growth rate (negatively)
and inflation rate (positively) during the pre-pandemic situation. Other variables in model
II(b), except for CAR and bank size, were indifferent from model II(a). It is surprising to see
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that when we considered macroeconomic variables as a bank’s profitability determinants,
we found that CAR insignificantly and negatively affected the bank profitability during the
pre-pandemic period. When we incorporated the pandemic period of COVID-19 into the
pre-pandemic period we acquired different results from the pre-pandemic period. Model
II(c) shows that LATAR had a negative relationship with ROE at the 5% significant level,
whereas this variable negatively affected the ROE at the pre-pandemic period at the 10%
significant level. This high significance level means that during the COVID-19 period
holding liquid assets dampened the profitability of the banks more severely than during
the pre-pandemic period. We found the same results with model I in Table 6. In addition,
model II(c) disclosed that DER affected the ROE negatively and insignificantly during the
pandemic, although it affected the banks’ ROE positively before the COVID-19 period.
Model II(d) specifies that CAR, LATAR, and NPLR had significant negative impacts on
the banks’ return on equity. In contrast, only NPLR had a significant negative relationship
with the banks’ return on equity in the pre-pandemic period considering macroeconomic
variables. It expresses that the banks earned less profit during the pandemic due to holding
liquid assets and hedge funds to combat the uncertain risk of COVID-19. Model II(d)
also shows that during the pandemic period, the banks’ GDPGR did not significantly
affect the return on equity as in the pre-pandemic period. However, the inflation rate
played a role in the same way in both periods. Moreover, it is to be noted that the non-
performing loan rate in terms of total loans in models I and II in both periods affected the
banks’ profitability negatively and significantly. This outcome refers to the profitability
of private commercial banks in Bangladesh being affected considerably by management
inefficiency. Besides, according to the adjusted R2 values, all models’ explanatory variables
fit with the dependent variables. The Durbin–Watson test [98] statistical results show no
autocorrelation problem in the above discussed models.

4.3.3. Empirical Results on Bank Profitability Measured by NIMR

Table 8 shows the empirical results of the effect of bank-specific variables and macroe-
conomic variables along with the particular bank variables separately on bank profitability
measured by NIMR, where model III(a) and model III(b) played a role as the pre-pandemic
period models and model III(c) and model III(d) represent the incorporated results shown
in Tables 6 and 7.

Model III(a) shows that CAR and LDR positively and significantly affected the net
interest margin regarding earning assets, whereas NPLR negatively and significantly
affected NIMR. The results also indicate that DAR, DER, EAR, LATAR, and LDR had an
insignificant positive relationship with the banks’ NIMR. On the other hand, LAR and bank
size had an insignificant negative relationship with NIMR. Shifting to model III(b), where
macroeconomic variables were considered, we noticed that in the case of the bank-specific
variables, except for LDR, all variables impacted NIMR in the same way as model III(a).
Ref. [71] reported that bank size had an insignificant negative effect on NIMR and that there
was a significant positive relationship between CAR and NIMR. Here, we also noticed that
the real interest rate affected the banks’ NIMR positively and significantly. This implies that
an increase in real interest enhances banks’ net interest income regarding earning assets.
However, an increase in real interest rates hampers banks’ borrowers, but the banks make
more money from issuing loans by implementing higher interest rates. In model III(c),
we incorporated the COVID-19 pandemic period into the pre-pandemic period. We saw
that, in the case of only the bank-specific variables, bank size significantly and negatively
affected NIMR, like the profitability measured by ROA and ROE. Apart from this, DER
impacted the NIMR negatively at the 5% significant level, but LATAR had a significant
positive effect on NIMR. The significant negative effect of DER on NIMR shows that a
high leverage position weakened the banks’ profitability position during the pandemic
period. We also found that CAR did not affect NIMR significantly, like the pre-pandemic
period. Moving to model III(d), we noticed that LATAR and GDPGR significantly and
positively impacted banks’ NIMR during the pandemic period, and we saw an insignificant
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impact during the pre-pandemic period. Model III(d)’s results also show that bank size
impacted NIMR significantly and negatively, but impacted NIMR insignificantly during
the pre-pandemic period. During the COVID-19 period, GDPGR growth rate enhanced the
banks’ NIMR, although non-performing loan rates and insufficient bank size decreased the
NIMR during the pandemic period. We observed no significant effect of GDPGR on the
banks’ ROA and ROE in Tables 6 and 7, respectively, during the pandemic period, but we
noticed here that GDPGR affected the banks’ net interest earning in terms of earning assets
positively at a 1% level of significance during this period.

Table 8. Relationship of NIMR to bank-specific and macroeconomic variables.

Variables

Pre-Pandemic (2010–2019) Including Pandemic Period (2010–2021)

Model III(a) Model III(b) Model III(c) Model III(d)

Coefficient Coefficient Coefficient Coefficient

CAR 0.07143
(0.02270) **

0.06893
(0.03620) **

0.01778
(0.63540)

0.00726
(0.84120)

DAR 0.06525
(0.11780)

0.04524
(0.28390)

0.01073
(0.83540)

−0.00883
(0.86170)

DER 0.00013
(0.74670)

0.00026
(0.51780)

−0.00100
(0.03150) **

−0.00064
(0.15570)

EAR 0.08684
(0.14420)

0.09366
(0.11340)

−0.03183
(0.66420)

0.01802
(0.80050)

LAR −0.04618
(0.31390)

−0.02142
(0.64500)

0.00579
(0.91790)

−0.00578
(0.91720)

LATAR 0.01539
(0.29670)

0.02026
(0.19450)

0.05213
(0.00300) ***

0.04175
(0.01640) **

LDR 0.06014
(0.09480) *

0.05260
(0.14320)

0.00985
(0.21590)

0.01809
(0.66060)

NPLR −0.07218
(0.00680) ***

−0.07984
(0.00520) ***

−0.04340
(0.09780) *

−0.08019
(0.00310) ***

BANK SIZE −0.00220
(0.15370)

−0.00197
(0.37860)

−0.00560
(0.00270) ***

−0.00805
(0.00030) ***

GDPGR −0.08755
(0.38010)

0.18145
(0.00000) ***

INFR −0.03042
(0.35590)

−0.06593
(0.11460)

INTR 0.07595
(0.08830) *

0.07533
(0.13330)

C −0.03626
(0.34240)

−0.03148
(0.47720)

0.10651
(0.02480) **

0.11807
(0.01920) **

Observations 260 260 312 312
Adj R2 0.61896 0.62511 0.60106 0.63301

F value 13.37415
(0.00000) ***

12.67194
(0.00000) ***

14.78107
(0.00000) ***

15.49815
(0.00000) ***

Durbin–Watson 1.71712 1.73996 1.37978 1.45197

Note: *** shows 1% level of significance, ** shows 5% level of significance, and * shows 10% level of significance.

In addition, the adjusted R2 value of model III(a) 0.61896, model III(b) 0.62511, model
III(c) 0.60106, and model III(d) 0.63301 indicates that there was a good fit between the
explanatory variables with dependent variable NIMR. In addition, the Durbin–Watson test
statistic of model III(a) at 1.71712, model III(b) at 1.73996, model III(c) at 1.37978, and model
III(d) at 1.45197 shows that the autocorrelation problem was absent among the models,
according to the rule of thumb by [98].

4.4. Hypothesis Test Result

Ref. [100] used the hypothesis technique to measure the significant dissimilarities
and commonalities of bank-specific variables at various perspectives. Furthermore, [101]
used hypothesis analysis to measure the impact of various bank-specific factors on the
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profitability of the banks. Table 9 shows the results of hypothesis analysis. We used an
independent sample T-test to detect whether any significant difference happened during
the pandemic period of COVID-19 compared to the pre-pandemic period statistically. This
test helped to support our regression outcomes, as we found that there were some bank-
specific variables that significantly and negatively and significantly and positively affected
the profitability (measured by ROA, ROE, and NIMR) of the banks. We compared the
pandemic period of COVID-19 data set (2020–2021) with the pre-pandemic period data set
(2010–2019). Ref. [102] also compared mobile banking financial performance between the
pre-pandemic period and pandemic period by hypothesis testing.

Table 9. Hypothesis test statistic results.

Variables t Statistic p Value Interpretation

CAR −8.11961 0.00000 *** H0 rejected
DAR 3.82777 0.00016 *** H0 rejected
DER −4.49289 0.00001 *** H0 rejected
EAR 5.28674 0.00002 *** H0 rejected
LDR −3.39807 0.00121 *** H0 rejected
LAR −0.96942 0.33309 Failed to reject H0

LATAR 1.68931 0.04217 ** H0 rejected
NIMR 6.80330 0.00000 *** H0 rejected
NPLR −0.31796 0.75073 Failed to reject H0
ROA 5.74611 0.00000 *** H0 rejected
ROE 6.85213 0.00000 *** H0 rejected

Bank Size −11.53250 0.00000 *** H0 rejected
Note: α = 0.05, *** shows 1% level of significance, ** shows 5% level of significance.

We did not violate the normality assumptions of the independent sample T test and
represented the t statistic and p-value according to the equal variance assumption rule.
According to Levene’s test for the equality of variances assumption, if the significance
level is greater than 0.05, researchers consider that equal variance is assumed; if not, they
consider that equal variance is not assumed. Our results represent a significant difference
between the pre-pandemic period and pandemic period of COVID-19 in the case of CAR,
DAR, DER, EAR, LDR, LATAR, NIMR, ROA, ROE, and bank size at a 1% probability value.
In contrast, LAR and NPLR did not face significant differences during this COVID-19
period. We considered ROA, ROE, and NIMR proxy variables to detect the profitability
position of the banks, and the results show that they were significantly impacted by COVID-
19 pandemic situation. Furthermore, our hypothesis study proves the significant negative
impact of CAR and LATAR on banks’ profitability during the COVID-19 pandemic period,
which was revealed in the regression results. Thus, we can conclude that the profitability
of the listed private commercial banks in Bangladesh has been significantly affected by the
COVID-19 pandemic.

5. Conclusions

The impact of COVID-19 on the world economy is unforgettable, and undoubtedly it
will be treated as a historic event in the future. By inducing continuous lockdown around
the globe, restrictions on public movement, halting of production, slumping demand for
goods and services, and international trade barriers, it has slowed global economic growth.
It has hindered the performance of every financial sector, with the banking sector being the
most significant one. The liquidity, financial health position, and resiliency of the banks
in Bangladesh were estimated during the pandemic period of COVID-19, but no research
had yet been conducted to measure the impact of COVID-19 on the banks’ profitability.
Therefore, the major objective of this paper was to explore the impact of COVID-19 on the
profitability of listed private commercial banks in Bangladesh and to compute the financial
performance index of the studied banks.
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This paper used panel data set from the year 2010 to the year 2021 of listed private
commercial banks in Bangladesh, where the years 2010–2019 were considered the pre-
pandemic period of COVID-19, and the years 2020–2021 were considered the pandemic
period of COVID-19. Initially, we used the CAMELS rating system to estimate the financial
performance index (FPI) of the sampled banks individually both in the pre-pandemic
situation and pandemic situation according to the specified weights. To estimate the
FPI, we considered the capital adequacy position, asset quality, management efficiency,
earning ability, liquidity position, and sensitivity to the risk of each bank. During the
pandemic period of COVID-19, AIBL, EBL, and BBL were the top three performing banks
among the studied banks; they were also the top three performers in the pre-pandemic
situation. Although the top-performing banks were shown to be doing well, as in the
pre-pandemic period, the banks that were in a lower position during the pre-pandemic
period performed worse during the pandemic period. Exceptionally, Pubali BL, JBL, DBBL,
and UCBL performed better during this ongoing crisis period than during the pre-crisis
period. In contrast, OBL and EXIMBL performed worse during this catastrophic situation
than in the pre-pandemic period.

We also focused on the banks’ profitability during these periods to see how the bank-
specific variables and macroeconomic variables, along with the particular bank variables,
affected the banks’ profitability. We took ROA, ROE, and NIMR as dependent variables
and CAR, DAR, DER, EAR, LAR, LATAR, LDR, NPLR, size, GDPGR, INFR, and INTR as
independent variables, with GDPGR, INFR, and INTR as the macroeconomic variables.
We found that NPLR and bank size significantly and negatively affected the ROA, ROE,
and NIMR of the listed private commercial banks in Bangladesh during the pre-pandemic
period as well as when we incorporated the COVID-19 period into the pre-pandemic
period. In contrast, CAR only affected the banks’ ROA and ROE in the same ways, and
LDR only dampened ROA significantly during the COVID-19 period. We also found a
significant positive association of EAR and INFR with ROA in the pre-pandemic period
and pandemic period of COVID-19. The incorporated results show that LATAR affected the
banks’ ROA and ROE significantly and negatively during the pandemic period, but there
was an insignificant association with ROA and ROE during the pre-pandemic period. It is
also to be noted that GDPGR affected the bank’s ROA and ROE negatively and considerably
during the pre-pandemic period. During the pandemic period, it affected the banks’ ROA
and ROE negatively but insignificantly; however, GDPGR significantly enhanced the banks’
NIMR. Although INFR had no significant positive association with NIMR during both
periods, it improved the banks’ ROA and ROE during the same two periods. During
pre-pandemic period, INTR rate affected the banks’ NIMR positively and significantly,
whereas our study did not find any significant alignment of INTR with the other two proxy
variables of ROA and ROE.

In a country like Bangladesh, it is essential to formulate and implement relevant rules
and guidelines, improve and extend service areas, ensure good quality of service, and
not the least, ensure the appropriate maintenance of banks in any situation. The banking
sector of Bangladesh is experiencing a crisis. We found that high non-performing loan rates,
holding more liquid assets, high amounts of hedging capital, and inappropriate bank size
lessened the profitability of the listed private commercial banks during this period. Thus,
the banking sector of Bangladesh should be conscious about diversifying assets, holding
liquid capital at the right time, and sanctioning and managing loans properly. Besides, our
study recommends that a low leverage position enhances banks’ profitability, so banks
should collect required funds through equity shares. We suggest that future research test
the impact of COVID-19 in the state-owned and foreign commercial banks of Bangladesh
using a large number of data sets.
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