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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Determinants of commercial bank’s non-performing 
loans in Bangladesh: An empirical evidence
Nazmoon Akhter1*

Abstract:  Non-performing loan (NPL) is a red flag, providing signal of jeopardize for 
a country’s economy. With respect to increase in NPLs, banking sector of Bangladesh 
has trapped in gridlock. This problem has become an alarming issue for bank’s sus-
tainability. The present study investigates the determinants of commercial bank’s 
NPLs in Bangladesh. Due to data deficiency, the study collects data from 30 sampled 
commercial banks in Bangladesh over the period from 2011 to 2020, as during 2011, 
the total scheduled commercial banks in Bangladesh were 34. The study performs 
Random Effect Regression Model, Fixed Effect Regression Model, and one step GMM 
system to get the robust and significant result. The study reports that firm-specific 
factors like lag of NPLs, loan loss provision to total equity ratio, equity-to-total asset 
ratio, capital adequacy ratio, net loan to total deposit and borrowing ratio, return on 
equity, and macroeconomic factors such as inflation, and GDP ratio are the crucial 
determinants of NPLs in Bangladesh. The study concludes that commercial banks 
should operate its activities more efficiently and avoid reckless lending along with 
mandatory capital requirement in order to reduce NPLs and to ensure profit for their 
shareholders. The analysis of the study would provide insight guidelines regarding 
bank’s credit risk management procedures and systems to country’s regulatory body in 
order to design and adopt required prudential regulations in credit policy.
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1. Introduction
Banking sector is the main pillar of financial intermediation which plays a key role in fostering 
economic growth and subsequently development of a country. High economic growth is recorded 
when in a country’s economy includes well-functioning banking system (J. Zhang et al., 2012). 
Thus, being a dominant part of a country’s economic, banking system must be focused on credit 
management system and bank’s activities need to be supervised and monitored strictly. However, 
a country’s economic stagnation problems arise mainly from non-performing loans (NPLs) of the 
banks where NPLs mean such type of loan which have not received payments for three months, 
though specific contract terms may change occasionally. These loans are considered as default 
loans or are in danger of defaulting when payments are no longer able to made. NPLs creates 
jeopardizes situation in banking sectors. Increased NPLs is a precursor in case of crippling an 
economy’s performance (Nkusu, 2011). A country’s economy becomes financially vulnerable due 
to credit market friction resulting from nonNPLs (Naili & Lahrichi, 2020; Nkusu, 2011). Moreover, 
NPLs’ impact is more on socio-economic sector than inflation. While the country is in the trajectory 
of economic boom along with all the social indicators on positive note, the NPLs are denting in 
a very bad way. Other way, weak economic activities, vulnerable monetary and fiscal policy, and 
increased inflation rate, increases the bank’s credit risk exposure which consequently becomes 
a threat for financial stability for both the bank and the whole economy (Anita et al., 2022).

The pivot reason behind credit risk is increasing NPLs as financial institutions especially banks 
are directly affected by NPLs. For instance, financial crisis of Asia during 1997 and 2007–2008 are 
generated from NPL falling banking system in unstable situation (Anita et al., 2022). As a banking 
crisis indicator, NPLs ratio decreases bank’s credit growth (Reinhart & Rogoff, 2010) which disrupts 
in country’s economic stability (Ivanović, 2016). Additionally, increased NPLs increase restraints for 
interest revenues, decrease investment opportunities and highly influence liquidity crisis increasing 
country’s bankruptcy (Anita et al., 2022). Further, high NPLs affect commercial banks and conse-
quently become commercial banks’ credit risk exposure to jeopardize both financial systems and 
economy of the country (Souza & Feijó, 2011). The strongest economy becomes fragile because of 
high NPLs (Naili & Lahrichi, 2020). Such dangerous consequence has recently dragged attention of 
various researchers on bank’s NPL (Bacchiocchi et al., 2022; Ferreira, 2022; Golitsis et al., 2022).

NPLs directly related with bank failure is initially arisen from poor appraisal and inadequate 
follow-up and supervision of the loan disbursed. According to Adhikari (2006), NPLs of banks raise 
due to the lack of effective monitoring and supervision on bank’s behalf, lack of effective lenders’ 
recourse, weaknesses of legal infrastructure and lack of effective debt recovery strategies. Further, 
he reports that high level of NPLs reduces banks’ overall credit quality. In this regard, Kroszner 
(2002) reports that in high NPLs, Bank resists to provide additional credit because of insufficient 
capital which will further weaken the production sector of the economy. Haneef et al. (2012) 
examine the impact of risk management on NPLs and profitability of banking sector of Pakistan 
and report that lack of risk management causes high NPLs which is a threat for banks’ profitability. 
The study suggested that banks can avoid NPLs by adopting methods suggested by the central 
banks of respective country. Based on the sample of 20 deposit banks in turkey for 2006–2012 per-
iod, Isik and Bolat (2016) show that among the bank specific variable solvency, profitability, credit 
quality, diversification, economic growth and the recent financial crisis are important indicators of 
NPLs rate in Turkish banking sector. They conclude that higher profitability and revenue diversifica-
tion reduce problem loan, higher capital and loan loss provisions leads to higher problem loan. In 
a high NPLs condition, bank tends to increase the asset quality than distributing credit and raise 
provision for loan loss that reduce the bank’s both revenue and funds for new lending. Such 
unavailability of credit for investment opportunity might trigger the business failure which in 
turn deteriorates the quality of bank loans, resulting in a re-emerging of banking or financial 
failure.

Bangladesh, being a developing country and with an underdeveloped capital market, mainly 
depends on the intermediary role of commercial banks for mobilizing funds. But in recent years, 
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commercial banks in Bangladesh have faced serious problems due to increase in NPLs at an 
increasing rate. According to Fonseka (2009), the banking system of Bangladesh faced the highest 
and then Sri Lankan experienced second highest NPLs among Indonesia, Malaysia, Thailand, 
Bangladesh, Sri Lanka and Philippines. During 2011 to 2021, the NPLs have increased by 
a significant amount of 338.21% (Bangladesh Bank, 2011, 2021). In the banking industry, the 
ratio of gross NPLs to total outstanding has been maintaining steady average of 34.45% during 
this period (Bangladesh Bank, 2011, 2021). In 2021, the gross NPL ratio to total loan of the banking 
sector has increased to 6.49% due mainly to increase in total classified loan, defaulted outstand-
ing and non-recovery of the interest charged on loans (Bangladesh Bank, 2011, 2021). According to 
Bangladesh Bank Report, the Stated-Owned Commercial Banks’ (SCBs) NPLs are high as 
compared to Private Commercial Banks (PCBs), because of providing substantial loans on consid-
eration other than commercial criteria (Bangladesh Bank, 2011, 2021). The growing NPL volume 
has potentiality to happen myriad negative condition on the country’s economy by increasing 
dollar crisis if the bank loan figures over the threshold (Rahman, 2022). Thus, increased level of 
NPLs in banking sector of Bangladesh negatively affects the whole credit system of the country 
(Adhikari, 2006). For that reason, to minimize NPLs, factors that influence NPLs are required to 
determine. Various categories of determinants like firm-specific determinants (Bank capitalization, 
Bank size, Bank efficiency, Bank performance, Loan growth, Bank diversification, CEO compensa-
tion, Bank’s overconfidence, Corporate social responsibility, etc.) (Khan et al., 2020; Naili & Lahrichi,  
2020, 2022) and system-wide/macroeconomic factors (GDP growth, unemployment, Inflation, etc.) 
(Giammanco et al., 2022; Naili & Lahrichi, 2020, 2022) affect the banks’ NPLs.

A comprehensive study expressed that despite a significant number of researches made to 
explore banks’ credit risk determinant, the imperative determinant of NPLs still remains unsolved 
(Naili & Lahrichi, 2022). Unfortunately, research works are very few on the factors to determine 
NPLs of commercial banks especially in Bangladesh. For that reason, it becomes difficult to know 
how to decrease bank’s NPLs to reduce bank crisis. On the other hand, the research works 
conducted in this field could not cover all internal sector of banking system properly. Thus, it has 
become crucial for banks to find out what factors are responsible for and what steps should be 
taken to cope with increasing NPLs. Therefore, the present study is needed to carry out to identify 
the factors which affect the NPLs of commercial banks in Bangladesh.

The purpose of this study is to find out the determinants of NPLs of commercial banks in 
Bangladesh. In this case, both firm-specific determinants and macroeconomic determinants of 
commercial are considered to draw a complete scenario of the influential factors of banks’ NPLs in 
Bangladesh.

To conduct the research, 30 scheduled commercial banks in Bangladesh are taken into con-
sideration with the periods of 10 years, from 2011 to 2020. More specifically, the study tries to 
investigate the following research questions:

● Do firm-specific factors such as bank size, capital adequacy, provisioning policy, credit advancement 
policy and profitability of commercial banks affect their NPLs?

● Do macroeconomic factors like GDP and inflation of Bangladesh affect the NPLs of commercial banks 
in Bangladesh?

The research contributes and improved the literature through considering both firm-specific and 
macroeconomic factors of commercial banks in Bangladesh to identify bank’s continued growing 
NPLs using recent year’s information. Additionally, the study follows panel data to represent the 
objective about the influential determinants of commercial bank’s NPLs. Moreover, the study 
focuses on crucial factors of banks’ NPLs from three perceptions. First, it concentrates on theore-
tical perspective to establish evidence-based knowledge on both firm-specific and macroeconomic 
factors of commercial banks for explaining the high level of banks’ NPLs. Second, the original value 
of the study is using data of Bangladesh’s commercial banks to represent how both firm-specific 
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and macroeconomic factors influence the bank’s NPLs. Finally, the study provides guidelines for 
policy formation in terms of controlling bank’s NPLs.

The paper is organized into different sections as follows: Section 2 represents the literature 
background and develops hypothesis. Section 3 introduces research design. Section 4 presents the 
findings and analysis, while Section 5 provides the conclusions.

2. Literature review

2.1. Theoretical background
Banks as an intermediary bear various transaction costs in their primary business. Banks’ ability 
regarding managing risk and ameliorating asymmetric information between bank’s borrower and 
lender has impact on bank’s operating efficiency associated with their services delivery (Laryea 
et al., 2016). Information asymmetries role in credit market influences lending practices and 
economy policy (Stiglitz & Weiss, 1981) where such information friction leads to deteriorate credit 
market condition by creating inefficiency through underinvestment or overinvestment at both 
microeconomic and macroeconomic levels (Bernanke & Gertler, 1989).

Information asymmetry can be in two main forms like adverse selection and moral hazard, 
where adverse selection results from pre-contractual asymmetric information and moral hazard 
indicate post-contractual asymmetric information (Milgrom & Roberts, 1992). Adverse selection is 
occurred when borrower select high risky projects with high default rate probability for investment 
(Laryea et al., 2016). Moral hazard indicates borrower’s ability to take actions which are not 
noticeable by bank. Borrowers such as less-riskier drop out from market competition because of 
fearing about negative return when market interest is higher than an expected level (Laryea et al.,  
2016). Moreover, most investors prefer high-risk project to low-risk project; try to ignore negative 
return probability of low-risk project when market interest rate is high (Laryea et al., 2016). Thus if 
information asymmetries are not handled properly, credit risk must be escalated. Such practices 
are especially dangerous for banks as banks’ profitability is mainly depend on providing loan on 
interest. Therefore, the present study tries to investigate what factors affect banks’ credit risk 
where NPL is to measure banks’ credit risk.

2.2. Determinants of NPLs
The literature reviews on the determinants of NPLs are categorized into two form: firm-specific 
determinants and system-wide/macroeconomic determinants (Naili & Lahrichi, 2022), whereas 
some authors give their attention only on one of the two categories (Bofondi & Ropele, 2011; 
T. Beck et al., 2013); other studies consider both categories as important in explaining NPLs (Louzis 
et al., 2012; Messai & Jouini, 2013; Salas & Saurina, 2002).

2.3. Firm-specific determinants

2.3.1. Bank Size
Natural logarithm of the total assets ratio of bank is used to measure bank size as such measure 
indicates the banks’ capital strength for a particular year (Durguti, 2020). Bank’s size reduces its 
NPLs (Hu et al., 2004). Such finding is consistent with Salas and Saurina (2002) and Hasmiana and 
Pintor (2022) who found the existence of negative relationship between size of bank and NPLs, 
indicating that more diversification is allowed by larger banks to reduce bank’s risk.

H1: Bank size has a negative correlation with its NPLs.

2.4. Capital Adequacy
Capital adequacy ratio (CAR) is set by The Basel Accord, supervisory bodies of bank to control 
bank’s risk and to protect them from facing insolvent situation through reviewing the banks CAR 
(EIBannan, 2017). Madugu et al. (2020) stated that banks having higher CAR and a good provision 
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policy reduce its problem loan. A positive relation between CAR and Bank risk is found by various 
researches such as Shrieves and Dahl (1992), Blum (1999), Lin et al. (2005), Altunbas et al. (2007), 
Ahmad et al. (2009), and S. Ghosh (2014). However, no relationship between CAR and banks’ risk is 
shown by Louzis et al. (2012), indicating that for bank’s small-sized market in Greece introduces 
a deterrent to take reckless risk and short-termism because of reputation fact. They argue that 
regulatory authorities try to follow a supervisory policy on bank’s riskiness loan portfolio through 
which they can control accordingly. Additionally, Delis et al. (2012) found that banks’ capital 
regulation can have a positive or negative impact on its risk based on bank characteristics and 
other regulations and factors like macroeconomic environment. Moreover, Barra and Ruggiero 
(2022) stated that in India, the bank’s CAR is negatively related with NPLs. The finding is in line 
with Karels et al. (1989), Jacques and Nigro (1997), Iwatsubo (2007), Agusman et al. (2008), 
Z. Y. Zhang et al. (2008), Deelchand and Padgett (2010), Agoraki et al. (2011), Zhou (2013), 
Guidara et al. (2013), Fiordelisi and Mare (2013), Agusman et al. (2014), Maji and De (2015), 
Nguyen and Nghiem (2015), Chang and Chen (2016), Alnabulsi et al. (2022). To determine capital 
adequacy, total capital ratio (A. Ghosh, 2017; Naili & Lahrichi, 2022; Rime, 2001; Shrieves & Dahl,  
1992) and equity capital to total assets (Amidu & Hinson, 2006; Athanasoglou et al., 2008; Gupta 
et al., 2021; Kwan & Eisenbeis, 1997; Tan & Floros, 2013) are used. Considering the diverse 
perspectives among researchers, the study supposes that:

H2: Bank capital has a positive association with NPLs.

2.5. Provisioning policy
Loan loss provision is a controlling strategy taken by banks for loan loss probability in future. For 
default loan, provision is maintained which indicates higher NPLs are related with higher provision-
ing (Durguti, 2020; Hasan & Wall, 2004). Besides, banks anticipation regarding high capital loss rate 
lead to create higher amount of provision in order to reduce earnings volatility and ensure banks 
solvency. For this reason, bank manager can maintain provision policy of loan loss to provide 
a positive signal about banks’ performance in future (Ahmad et al., 1999). To assess banks’ 
provisioning policy, loan loss provision to total loan ratio (Aggarwal & Jacques, 2001; Bougatef & 
Mgadmi, 2016; Gupta et al., 2021) and loan loss provision to total equity ratio (Jahangir & Akhter,  
2019; Odunga, 2016) are measured.

H3: Banks’ provisioning policy has a positive association with NPLs.

2.6. Credit Advancement Policy
Bank managers basically seek to expand bank’s credit to optimize short-run benefits which in 
result may create inadequate situation in credit exposures (Castro, 2012; N. Klein, 2013; T. Beck 
et al., 2013). Total advance to deposit ratio as credit advancement measurement is used by Laryea 
et al. (2016) to examine the factors of NPL of banks in Africa and found a positive relationship 
between them, explaining that with increasing credit activities, banks’ NPL is also increased. The 
findings corroborate with Jesus and Gabriel (2006), Dash and Kabra (2010), Espinoza and Prasad 
(2010), and Festić et al. (2011). However, a negative relation is also found between these variables 
in various literature (Boudriga, Taktak, et al., 2009; Khemraj & Pasha, 2009; Quagliarello, 2007; 
Swamy, 2012) explaining that non-performing may be generated from the origin of banking 
system, certain regulation, specific condition which force banks to become more cautious and 
conservative in case of extending loan. To measure credit advancement, gross loan to total assets 
ratio (Jahangir & Akhter, 2019; Kumbirai & Webb, 2010; Odunga, 2016) and net loan to total 
deposits and borrowings ratio (End, 2016; Jahangir & Akhter, 2019; Odunga, 2016) are used.

H4: Banks’ credit advancement policy has a positive association with NPLs.

2.7. Profitability
Bank profitability can determine bank managers’ behavior about risk taking. Banks having high 
profitability have less forces for creating revenue and consequently less engaged in high credit risk 
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projects. But inefficient banks have more propensities to experience higher problem loans. 
Moreover, bank managers having lack of ability to assess and monitor risks are influenced by 
new and low creditworthiness customer in case of providing loan (Berger & Deyoung, 1997). For 
these reasons, banks’ profitability is negatively related with NPLs (Alnabulsi et al., 2022; 
Athanasoglou et al., 2005; Brock & Suarez, 2000; Kosmidou & Zopounidis, 2008). As a proxy of 
profitability, Godlewski (2004) used adjusted return on assets (ROA) ratio and Garcia-Marco and 
Robles-Fernandez (2007) uses return on equity (ROE) an they found positive relationship between 
banks’ profitability and NPLs. Such findings is consistent with Flamini et al. (2009) and found 
a positive relationship between banks profitability and its NPLs, explaining that shareholders 
who are risk averter focus on risk adjusted returns and try to earn more revenue to compensate 
bank’s credit risk. To determine bank profitability, ROA (Anarfi et al., 2016; Davis & Mathew, 2017; 
Djalilov & Piesse, 2016; Gupta et al., 2021; Javaid, 2016; P. -O. Klein & Weill, 2017; Tan, 2016) and 
ROE (Benrquia & Jabbouri, 2021; Jabbouri & Attar, 2018; Louzis et al., 2012; Makri et al., 2014; Naili 
& Lahrichi, 2022) ratios are considered.

H5: Bank profitability has a negative association with NPLs.

2.8. System-wide/macroeconomic determinants
Macroeconomic volatility influence NPLs, reflecting a country’s undiversified economic nature 
(Fofack, 2005). As economic growth indicators GDP is a crucial factor for loan quality (De Bock & 
Demyanets, 2012), a country’s lending rate and unemployment rates have a positive influence on 
NPLs but GDP has negative influence on NPLs (Bofondi & Ropele, 2011; Erdas & Ezanoglu, 2022; 
Huljak et al., 2022; Messai & Jouini, 2013; Salas & Saurina, 2002). T. Beck et al. (2013) report that 
large stock markets relative to GDP of a country have a negative impact on bank asset quality in 
market’s bearish period. However, Jara-Bertin et al. (2014) found a positive relationship between 
GDP and bank credit risk, reflecting borrower’s default upsurges, particularly in loan with variable 
interest under inflationary environment. Such finding is supported by Kasman and Kasman (2015) 
and Zheng et al. (2017) indicating economic progression period when banks try to take calculative 
risk to render credit. Another indicator of macroeconomic is inflation which has a positive impact 
on NPLs (Hoggarth et al., 2005; Jara-Bertin et al., 2014). But Naili and Lahrichi (2022) found 
negative relationship between inflation and NPLs explaining that inflation increases NPLs espe-
cially in floating rate loans indicating high inflation reduce household’s revenues real value, 
constraint their ability to reimburse debts which finally reduce loan quality of bank.

H6: GDP has a negative association with NPLs.

H7: Inflation has a positive association with NPLs.

Summarizing the mentioned literatures, the present study has focused on the determinants of 
commercial banks’ NPLs in Bangladesh in order to provide insight knowledge on risk management 
to managers and regulatory body of banking sectors in Bangladesh.

3. Research Design

3.1. Sample Design
The sample adopts 30 scheduled commercial banks’ annual observations in Bangladesh (Table 1) 
over the period from 2011 to 2020. The study tries to cover most of the scheduled commercial 
banks in Bangladesh that have available data for at least 10 years, as during 2011, the total 
scheduled commercial banks in Bangladesh were 34.

3.2. Data Collection
In the study, secondary data are collected from the annual reports of the selected scheduled 
commercial banks in Bangladesh are used which are actually collected from annual report and 

Akhter, Cogent Economics & Finance (2023), 11: 2194128                                                                                                                                               
https://doi.org/10.1080/23322039.2023.2194128

Page 6 of 19



web site of the respective banks. On the other hand, various articles have been reviewed to select 
related variables which identify the NPLs of commercial bank.

3.3. Methodology and Data Analysis
Initially, descriptive statistics, correlation matrix and test of multicollinearity are run on the study. 
Then, both Random Effect Model and Fixed Effect Model are performed, and Fixed Effect 
Regression Model is selected by performing Hausman test (Hausman, 1978). After performing 
Fixed Effect Regression Model, for diagnostic test, three post-estimation tests are carried out to 
verify heteroskedasticity, autocorrelation and cross-sectional independence. As the result of diag-
nostic is not satisfactory, one step GMM system is performed to get the robust and significant 
result. Here, Statistical software STATA 12 is used to perform all tests and models.

The estimating equation of the autoregressive model took the following form: 

it ¼ αitkþ∑∑ βitk Xitkþ εitk 

where: t = 1 . . . 10 (time in years)

i = 1 . . . 30 (number of banks)

k = 1 . . . n (combination of explanatory variables)

Уit = Non-performing Loans Ratio (NPLs)

αitk = the alpha constant

βitk = Coefficient of Bank financial and macroeconomics indicators

Χitk = Bank financial and macroeconomics indicators

Table 1. Name of selected scheduled commercial banks in Bangladesh
Name of Selected Commercial Banks Name of Selected Commercial Banks
AB Bank Mutual Trust Bank Limited

Bank Asia National Bank Limited

Islami Bank Bangladesh Limited Prime Bank Limited

Jamuna Bank Eastern Bank Limited

The City Bank Limited International Finance Investment and Commerce 
Bank Limited (IFIC)

Southeast Bank Limited Janata Bank Limited

Premier Bank Uttara Bank Limited

Social Islami Bank Limited Standard Bank Limited

Dutch Bangla Bank Limited NCC Bank Limited

ONE Bank Limited Al-Arafah Islami Bank Limited

United Commercial Bank Trust Bank

Exim Bank Pubali Bank Limited

Brac BanK Limited Shahjalal Islami Bank Limited

Dhaka Bank Limited Agrani Bank

Mercantile Bank Limited Rupali Bank

Author’s Survey. 
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εitk = Estimation error

3.4. Variables Measurement
Considering prior literature reviews, the study selects variables to measure NPLs and its determi-
nants (Table 2).

4. Findings and Analysis

4.1. Descriptive analysis
Table 3 shows the descriptive statistics of the selected variables.

Table 3 reports the summary of the bank specific factors data set for the period of 10 years 
from 2011 to 2022. The average value of the NPLs is 5.95% with a range of 25.59% to 0.95% 
which explains that the change in NPLs of the selected commercial banks is adequate. But the 
NPLs ratio is lower than some developed and developing countries when compared to those 
observed by N. Klein (2013) and Rajha (2016). The average value of LTA is 25.97 ranging from 
22.87 to 27.53. The CA ratio is 12.23% (minimum ratio is 10.5% under base III) ranging from 
3.70% to 121.28%, and presents that the sampled banks maintain their capital above the 
minimum statutory requirement. Besides, The ECTA ratio takes average value as 10.34%, 
explains in that banks having lower ECTA ratio use their earnings in large proportion for interest 
payment. The average value of LLPTL and LLPTE is 2.81% and 13.20%, respectively, indicating 
sampled commercial banks use income at particular portion as provision to tackle credit risk. The 
average GLTA record was 67.03%, indicates an imprudent lending policy as standard ratio (0.40 
or lower) which is preferable as better debt ratio as per pure risk perspective. However, NLTDB’s 
average value is 80.58% reflecting that sampled banks required increasing their efficiency to 
properly operate credit policies. Here, ROA’s average value is 1.09%, explaining low banks’ 
management efficiency. Moreover, ROE’s average value is 10.83%, explains that sampled com-
mercial banks offer a good return to their shareholders as compared to the prevailing market 

Table 2. Selected variables
Variables Elaboration Signs of Expectation
Dependent Variable NPLs Non-performing Loans 

Ratio

Independent Variable

Bank Size LTA Log of Total Assets -

Capital Adequacy CA Total Capital Ratio 
(Capital Adequacy Ratio)

+

ECTA Equity Capital to Total 
Assets

+

Provisioning policy LLPTL Loan Loss Provision to 
Total Loan

+

LLPTE Loan Loss Provision to 
Total Equity

+

Credit Advancement 
Policy

GLTA Loan Ratio (Gross Loan to 
Total Assets)

+

NLTDB Net Loan to Total 
Deposits and Borrowings

+

Profitability ROA Return on Assets -

ROE Return on Equity -

Macroeconomic Variables GDP Yearly Growth of GDP (%) -

Inflation Annual average inflation 
rate (%)

+

Author’s Contribution. 
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rates. Additionally, GDP and inflation rates are 6.70% and 7.04%, respectively, means that 
Bangladesh is in inflationary environment.

4.2. Test of Multicolinearility
The study performs correlation analysis and variance inflation factor to verify multicolinearility.

4.2.1. Correlation Analysis
Pairwise correlation matrix has been performed to examine the relationship between the selected 
variables of the sampled commercial banks in Bangladesh (Table 4). The results in Table 4 show 
the correlation of all selected variables. The multicolinearity problem exists when the variables 
correlation coefficient exceed 0.80 (Pervez & Ali, 2022). The study is free from multicolinearitly as 
no strong relation exists between the variables (Bhowmik & Sarker, 2021). Moreover, all selected 
variables except ECTA and LLPTL are significantly related with NPLs of the sampled commercial 
banks in Bangladesh where lags of NPLs, LTA, LLPTE, NLTDB, and GDP are positively and CA, GLTA, 
ROA, ROE, and inflation ratios are negatively correlated. Additionally, LTA, LLPTE, NLTDB, and GDP 
are positively significant, and ROE and Inflation are negatively significant with lag of NPLs. ECTA, 
LLPTE, GLTA, ROA, ROE, GDP, and Inflation are significantly connected with LTA where LLPTE and 
GDP are positively and ECTA, GLTA, ROA, ROE, and Inflation are negatively related. Besides, LLPTL, 
GLTA, NLTDB, and ROA are significant and positively related with ECTA. GLTA, NLTDB, and ROA are 
significantly correlated with LLPTL where GLTA is negatively related and NLTDB and ROA are 
positively related with LLPTL. ROA and ROE are negatively correlated with LLPTE. Furthermore, 
NLTDB and ROA are positively correlated with GLTA and ROE is positively correlated with ROA.

4.2.2. Variance Inflation Factor Model
Additionally, variance inflation factor is used to identify multicollinearity in a matrix of explanatory 
variables. Table 5 shows that VIF factor for all variables is less than 5; explain that there is no 
multicollinearity between the explanatory variables (Amer et al., 2011).

4.3. Hausman Test
The Hausman test is used to differentiate between fixed effect regression model and random 
effect regression model in panel data. Random effect is preferred under null hypotheses and fixed 
effect is preferred under alternative hypotheses. The fixed effect regression model is appropriate in 
that case (Table 6).

Table 3. Descriptive analysis
Variable Observation Mean Std. Dev. Min Max
NPLs 300 0.0595 0.0423 0.0095 0.2559

LTA 300 25.9695 0.5948 22.8706 27.5256

ECTA 300 0.1034 0.1436 0.0093 1.0000

CA 300 0.1223 0.0771 0.0370 1.2128

LLPTL 300 0.0281 0.1442 0.0006 1.9520

LLPTE 300 0.1320 0.3083 0.0010 3.8223

GLTA 300 0.6703 0.4598 0.0058 7.0331

NLTDB 300 0.8058 0.1736 0.0072 1.1213

ROA 300 0.0109 0.0157 −0.04917 0.14658

ROE 300 0.1083 0.2269 −2.5994 1.2183

GDP 300 0.0670 0.0050 0.0600 0.0758

Inflation 300 0.0704 0.0176 0.0561 0.1105

Author’s Computation. 
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4.4. Empirical Models
The study performs various models such as Random Effect Model, Fixed Effect Regression Model, 
and GMM One System to get the robust results. The findings of empirical models are as follows: 
From Table 7, it is observed that the empirical models are at satisfactory level as the level of 
significance of all models is less than 5%. The study reveals that changes in NPLs are 68.65% under 
Random Effect Model and 42.70% under Fixed Effect Regression Model as a result of the study 
variables. Further, the result of the study reports that lag of NPLs, log to total asset ratio, loan loss 
provision to total equity ratio, net loan to total deposit and borrowing and inflation ratio are 
positively and equity to total asset ratio, capital adequacy ratio, return on equity and GDP ratio are 
negatively significant under the mentioned various models.

4.4.1. Firm-specific determinants
4.4.1.1. Lag of NPLs and NPLs. The positive significant relationship between lag of NPLs and NPLs 
report that previous year’s NPLs influence current year which increases NPLs of the bank. Such 
finding is relevant to Zheng et al. (2017) who explained that risk of bank is persistently influenced 
by its previous years’ risk.

4.4.1.2. Bank Size and NPLs. The study reports that the relationship between bank size i.e. log of 
total asset and non-performing loan is positive but insignificant which indicates that large banks 
are not necessarily more effective in screening loan customers when compared to their smaller 
competitors. With the increase of bank size, banks tend to use their fund in various proposals with 
less monitoring loan policy which increases banks’ NPL. This finding is similar to the findings of 
Khemraj and Pasha (2009), Abid et al. (2014) and Rajha (2016) and contradicts to Salas and 

Table 5. Test of multicollinearity
Test of Multicollinearity

Variable VIF 1/VIF
ROA 3.79 0.2636

ROE 3.37 0.2966

ECTA 3.16 0.3169

LLPTE 2.42 0.4132

NLTDB 2.17 0.4618

LTA 2.14 0.4682

Lag NPLs 1.87 0.5360

GLTA 1.86 0.5362

Inflation 1.69 0.5906

GDP 1.52 0.6573

LLPTL 1.36 0.7379

CA 1.04 0.9582

Mean VIF 2.12

Authors’ Computation. 

Table 6. Hausman test result
Test: Ho: difference in coefficients not systematic

chi2(13) = 177.87

Prob>chi2 = 0.0000

Authors’ Calculation. 
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Saurina (2002), Hu et al. (2004), Louzis et al. (2012), Alhassan et al. (2014), Naili and Lahrichi 
(2022), supporting more large amount of diversification (Louzis et al., 2012).

4.4.1.3. Capital Adequacy and NPLs. Here, capital adequacy of banks is represented by total capital 
ratio and equity capital to total asset. CA and ECTA are significant and have a negative relationship with 
NPLs. Banks seek to avoid risky lending to protect their capital, so improved capital adequacy leads to 
control banks problem loans. Such findings are supported by N. Klein (2013) and Okyere and Mensah 
(2022) who explained that low capital has incentives to involve in risky lending as capital limits banks 
from risky lending (Barth et al., 2004; Boudriga, Boulila, et al., 2009; Singh et al., 2021; Sinkey & 
Greenawalt, 1991). Banks’ performance is responsible for their effective monitoring policy regarding 
loan proposal assessment (Erdas & Ezanoglu, 2022). The study supports that banks are in undercapita-
lized increase according to their extra risk exposure (Naili & Lahrichi, 2022). The findings explained that 
banks having CARs seek to ignore imprudent lending for sustaining their capital (Salas & Saurina, 2002; 
Us, 2017). Therefore, the findings confirm moral hazard theory indicating that banks which are narrowly 
capitalized are likely to involve in risky lending with limited screening, which results in high NPL level 
(Berger & Deyoung, 1997).

4.4.1.4. Provisioning Policy and NPLs. The study shows that LLPTE has a positive and significant 
impact on NPLs ratio indicating that banks allocate fund for provision to cope with unpleasant 
environment that banks’ client will not have ability to properly repay loan on time (Radivojevic & 
Jovovic, 2017). The result is consistent with Hasan and Wall (2004) and Messai and Jouini (2013). 
For that reason, funding cost is increased as investors, especially risk adverse, do not prefer to lend 
such institutions which have low credit quality (Arnould et al., 2019).

Table 7. Empirical models
Random Effect Model Fixed Effect Model GMM One System

NPLs Coefficient (Std. Err.) Coefficient (Std. Err.) Coefficient (Std. Err.)
Lag NPLs 0.5986 (0.0520) *** 0.1927 (0.0588) *** 0.4631 (0.0827) ***

LTA 0.0058 (0.0042) −0.0117 (0.0088) 0.0158 (0.0121)

ECTA −0.0191 (0.0210) −0.0317 (0.0184) * 0.0194 (0.0265)

CA −0.0155 (0.0225) −0.0173 (0.0200) −0.0163 (0.0284)

LLPTL −0.0125 (0.0137) 0.0106 (0.0132) 0.0089 (0.0160)

LLPTE 0.0308 (0.0086) *** 0.0212 (0.0084) ** 0.0323 (0.0127) *

GLTA 0.0014 (0.0050) −0.0028 (0.0048) 0.0022 (0.0065)

NLTDB 0.0423 (0.0144) *** 0.0054 (0.0167) 0.0033 (0.0199)

ROA 0.1781 (0.2108) −0.0263 (0.2217) 0.1568 (0.3050)

ROE −0.0233 (0.0137) * −0.0043 (0.0135) −0.0161 (0.0200)

GDP 0.5423 (0.4158) 0.3991 (0.4049) −2.0053 (1.1841) *

Inflation 0.2328 (0.1253) * 0.4504 (0.1368) *** 1.4950 (0.7905) *

_cons −0.1788 (0.1191) *** 0.3659 (0.2275) *** −0.2729 (0.2873) ***

Wald chi2(14) = 427 *** 103.16 ***

F Value F(14,166) = 7.61***

Maximum Lag

R-sq: within 0.2895 0.3908

between 0.9640 0.7112

overall 0.6865 0.4270

Authors’ Computation. 
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4.4.1.5. Credit Advancement Policy and NPLs. This study provides significant and negative associa-
tions between NPLs and Net loan to deposit ratio. The result indicates that the commercial banks in 
Bangladesh require to improve a stable funding profile for banks by maintaining a lending to stable 
resources ratio as per regulatory and Basel III requirements. The result is in line with N. Klein (2013), 
Makri et al. (2014) and Kumar and Kishore (2019). On the contrary, Caprio and Klingebiel (1996) stated 
that credit to deposit ratio (CDR) increases stressed loan. However, higher CDR may not be responsible 
for bad loan only when a good screening procedure for loan proposal along with default lending with 
low probability is maintained by banks (Mohanty et al., 2018). Such findings indicate that banks try to 
follow credit management properly and review mechanism for loan’s post disbursement. (Mohanty 
et al., 2018). Therefore, the bank can improve their loan management by concentrating on appraisal 
system which support loan repayment policy and decline bad debt (Bhowmik & Sarker, 2021).

4.4.1.6. Profitability and NPLs. The study reveals that ROE has a negative and significant impact on 
NPL, explains that profitable banks face less issues on loan repayment system, ensure good 
management in their operation system. Such case is observed by Godlewski (2004), Fan and 
Shaffer (2004) and Louzis et al. (2012), explained that banks’ loan portfolio, higher profitable 
banks do not consider borrowers having low creditworthiness. Moreover, banks having high profit-
ability ratio reduce bank’s risk substantially (Zheng et al., 2017). The findings support bad manage-
ment theory, indicating that banks’ low profitability is associated with poor management in 
response to their lending strategies, consequently increase NPLs (Louzis et al., 2012; Merhbene,  
2021). Moreover, banks with low profitability have propensity to increase their risk, adopt credit 
policy more liberally to recover their proceeding loss along with maintaining minimum current 
profitability, which can be happened only at the cost of increased future NPLs (Bhowmik & Sarker,  
2021). Since high profitability banks are in less pressure to produce more income as compared to 
counterparts, they try to grant less risky lending proposal that reduces their NPLs (A. Ghosh, 2015; 
Louzis et al., 2012; Singh et al., 2021). 

4.4.2. Macroeconomic variables and NPLs
4.4.2.1. GDP and NPLs. The study shows a negative significant relationship between GDP and NPLs 
which explains that increase in economic growth negatively influences NPL (Anastasiou et al.,  
2019; Foglia, 2022; Jabbouri & Naili, 2019; Nkusu, 2011; R. Beck et al., 2015; Salas & Saurina, 2002; 
Zheng et al., 2017). When a country’s economic situation is improved by increasing nation’s 
income level, debtor can be able to pay bank loans which reduces bank’s NPLs. This scenario is 
created because of increasing the country’s GDP (Muqorrobin et al., 2021; Nasir et al., 2022). The 
finding is consistent with Mohanty et al. (2018), indicating that with GDP growth, the income level 
of the borrowers is increased, enabling them to repay the bank loan within stipulated time (90 days 
norms). At expansionary stage of economic growth, both firm and individual have revenues to 
fulfill financial obligations (Louzis et al., 2012). At challenged times, most of households and firms 
have faced loan default situation due to their decreased asset values which provides as collateral, 
consequently increase NPLs (Naili & Lahrichi, 2022).

4.4.2.2. Inflation and NPLs. The study reveals that inflation has a positive relation with banks risk 
which explains that with the increase in inflation of a country’s economy, bank’s risk also 
increases. Households face more challenges for their loan repayment during Inflationary condi-
tions that worsens quality of banks’ loan (Naili & Lahrichi, 2022). Such finding is in line with Arpa 
et al. (2001), Majumder et al. (2018), Singh et al. (2021), but Tan and Floros (2013) have 
shown insignificant negative effect of inflation on bank’s risk. The findings report that increased 
inflation reduces revenues of household, their ability for loan repayment. Thus, as financial 
regulators, inflation is crucial issues due to sticky wages (Singh et al., 2021). 

5. Conclusion
Commercial bank is the pivot participant in a country’s economy, as its productive investment ensures 
the country’s economic sustainability. For that reason, the stability of banking sector is imperative for 
economic development and resilience against financial crisis. Bank’s stability and sustenance are 
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threatened by its increasing credit risk which results from increasing NPLs. Thus, monitoring NPLs is 
essential for both individual bank’s effectiveness and the economy’s financial development. The present 
study has conducted on the factors that influence the NPLs of commercial banks in Bangladesh.

The analysis of the study implies that the average value of the NPLs is 5.95% with a range of 
25.59% to 0.95% reflecting a high imparity between banks. The study explores that changes in NPLs 
are 68.65% under Random Effect Model and 42.70% under Fixed Effect Regression Model. The study 
reports show that high capital ratio increases the probability of creating risky loan portfolio that will 
increase NPLs. In this case, high provision is required to reduce earnings volatility and improve 
solvency of commercial banks. On the other hand, loan to deposit ratio decreases NPLs indicating 
commercial banks in Bangladesh need to follow good screening procedure for loan proposal and 
maintain a stable funding profile by following a lending to stable resources ratio according to bank 
regulatory and Basel III requirements. Moreover, the study shows negative and significant relation-
ship between NPLs and Profitability of commercial banks which explains that profitability of com-
mercial banks decreases their NPLs. The study concluded that commercial banks should maintain 
mandatory capital in line with regulatory requirement and avoid imprudent lending which would 
raise unsecured credits in bank’s portfolio, eventually may lead to increase the level of NPLs. As per 
Haynes et al. (2021), policymakers can impose policy that bank must assess loans in current value 
without any corruption to control zombie loans. The policy can be successful with the new IFRS-9 
standard, stress tests and effective asset quality reviews (AQRs). Besides, in case of macroeconomic 
determinants, GDP decreases and inflation increases commercial banks’ NPLs in Bangladesh explain-
ing that economic growth of Bangladesh increases income level indicating bank’s borrowing ability 
to pay loan in time but the country’s inflation increases bank’s risk. The study shows that macro-
eonomic-prudential policies can have a crucial step in controlling NPLs problems (Ari et al., 2021). For 
example, the initiative of the government of Bangladesh can be desirable regarding monetary 
policies to reduce high credit rate and restrict bank’s risk-taking behavior. Thus, mechanisms and 
regulations of country level are required to properly monitor bank’s risk exposure.

Here, the study does not capture the integrated sectors of commercial banks in Bangladesh to 
monitor NPLs. The study only focuses on bank specific factors and some macroeconomic factors of 
commercial banks that influence NPLs. The present study can be extended in several ways. For 
example, the further study can focus on the relationship by following new econometric models at 
various time frequencies like the MIDAS (Mixed Data Sampling) model. This would use variables of 
financial markets such as stock price, VaR, term-spread, etc. on daily basis. For instance, by using 
a quantile ARDL model (Guo et al., 2021), the study can further explore variables in quantile- 
specific short term and long term to analyze their impact on NPLs. Additionally, Further research 
can analyze bank’s credit risk by considering banks’ stakeholders perspective and apply qualitative 
research through interviews and structure questionnaires to provide insight knowledge about the 
major NPLs’ determinants. Moreover, the next potential development of the study could include 
large sample, considering Asian countries, Australia, New Zealand and South Eastern Pacific 
countries together to provide a global understanding of banking policies and diverse governments 
rules in banking and financing sectors.
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