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FINANCIAL ECONOMICS | RESEARCH ARTICLE

Potential risks of liquidity and credit affecting the 
efficiency of Islamic banks in Bangladesh
Md. Asad Iqbal Chowdhury1, Mohammad Shamsu Uddin2*, Monir Ahmmed1, 
Md. Rizwan Hassan3 and Mohammad Jonaed Kabir3

Abstract:  Recently worldwide Islamic finance has gained considerable attention. 
However, Islamic financial institutions face multiple risks to sustaining and growing 
further. Against this backdrop, the paper examines the impact of both liquidity and 
credit risk on the efficiency of Islamic banks (IBs) operating in Bangladesh. This 
paper uses IB’s data from 2007 to 2018 and offers a two-stage assessment. In the 
first stage, it uses data envelopment analysis (DEA), and in the second stage 
regression models to assess the impact of both liquidity and credit risk on the 
efficiency of the IBs. Efficiency scores confirm that IBs are operating with an 86% 
efficiency level through a 68% share in the constant returns to scale (CRS). Our 
results also confirm that both liquidity risk (LR) and credit risk (CR) have a significant 
impact on the efficiency of the IBs in Bangladesh. A higher score for efficiency is 
shown by a higher liquidity risk, whereas mixed results are confirmed by credit risk 
indicators. Moreover, the Z-score (a bank stability measurement) and number of 
branches (a measurement of the bank’s network coverage), have a positive impact 
on efficiency. On the other side, the size of the bank and the financial crisis period 
show a negative relationship with the bank’s efficiency. The findings of our paper 
significantly contribute to the Islamic banking sector, especially for the policy-
makers and academic researchers.

Subjects: Banking; Credit & Credit Institutions; Banking & Finance Law 

Keywords: Bank Efficiency; credit risk; liquidity risk; data envelopment analysis; 
Bangladesh

Introduction
Banking is one of the fundamental elements of financial systems and is crucial to the growth of the 
economy (Batten & Vo, 2019). Banking directly and widely impacts the overall monetary system 
and economic development. However, the banking systems are not well established in under-
developed and developing countries, like developed ones. The majority of borrowers in developing 
nations lack access to the capital market; hence, banking is also described as the “blood vessels” of 
these economies for obtaining finance. Moreover, the recent downturn in the financial system is 
a strong reminder that the banking industry needs to keep an eye on its health to find out what’s 
wrong and what could be done to resolve it. Therefore, particular attention has been paid to 
finding out the drivers of financial uncertainty linked to the economy and banking system as well 
(Agnello & Sousa, 2012). Accordingly, researchers are giving efforts on identifying the influencing 
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factors of the bank’s performance so that they can suggest to the policymakers regarding the 
improvement of the financial system (Agnello & Sousa, 2012).

Banks are facing multiple financial risks such as liquidity risk (LR), credit risk (CR), operational risk, 
and interest rate risk (Ferreira et al., 2019). Among these risks, credit risk and liquidity risk are key 
players and are closely related to banking operations (Cecchetti et al., 2006; Saleh et al., 2020). As 
such, recent studies on the banks in the Middle East and North Africa (MENA) region show that 
both LR and CR can separately and jointly influence bank instability (Abdelaziz et al., 2022; 
Cecchetti et al., 2006; Ghenimi et al., 2017; Rashid et al., 2020). Moreover, banks that have high 
levels of credit risk or liquidity risk may experience increased loan losses or difficulty in meeting 
financial obligations, which can weaken their financial position, damage their reputation, decrease 
customer confidence, and ultimately impact their profitability and viability.

IB’s liquidity risk sources are different from those faced by conventional banks (CBs). Such as, 
first, investment venues of IBs are limited. However, they have to pay profits on their collected 
deposit, which produces liquidity risk. Second, the money market of IBs is restricted; it is difficult 
for IBs to generate funds during a short-term liquidity crisis. Third, as per regulatory requirements, 
all banks have to maintain reserves with the central bank, and under Islamic banking law, IBs are 
not allowed to receive interest from the central bank. Therefore, IBs need to keep more liquid 
assets in cash (Hassan et al., 2019). For the purpose of our study to address those issues, we use 
different liquidity risk indicators.

Conversely, credit risk usually is the most considerable risk impacting the bank’s performance 
(Boffey & Robson, 1995). The rise in the default loan trend appears to be a significant predictor of 
credit risk, and this has gained significant attention, given the linkage between CR and financial 
instability (Porath, 2006). IBs credit risk is linked with the asset side of the balance sheet as CBs. 
However, in the PLS (profit-loss sharing) mode (Musharakah and Mudarabas), CR arises due to 
a lack of collateral supported by asymmetric information and moral hazard involved with such 
loans (Investments) (Ashraf et al., 2016).

We consider the impact of LR and CR on the efficiency of IBs in Bangladesh. As per the modern 
banking theory of intermediation, banks generate the majority of the liquidity through deposits 
and then use that liquid fund to generate income (Abdelaziz et al., 2022; Partovi & Matousek,  
2019). Bank efficiency plays a crucial role in the smooth movement of funds from the depositors to 
the borrowers through the banking channel. This transformation is connected with both liquidity 
and credit risk. So, it is necessary to identify whether and how the credit and liquidity risks are 
influencing the efficiency of the bank to ensure its stability of the bank.

We select the Islamic banking sector of Bangladesh, as it represents a significant part of the 
Bangladeshi banking industry. According to the articulation of the central bank (Bangladesh Bank), 
the IBs have continued to show strong growth since their inception, as reflected by the increasing 
market share of Islamic banking in terms of assets, financing, and deposits of the total banking 
system. In addition, IBs in Bangladesh are also performing a key role in reducing poverty compared 
to conventional banking through different initiatives (Parvej et al., 2020). Accordingly, a particular 
concentration is required to identify the trade-off between these major financial risks and the 
efficiency of this vital sector. Figure 1 shows the consistent contribution of IBs in the banking 
industry of Bangladesh over the selected time period. The average share in deposits was 22.65% 
over the period, with a minimum of 21.08% in the 2nd quarter of 2015. On the other side, the 
average share of credit/loan (investment) over time was 22.87%. In the case of liquidity, the share 
of IBs decreased over time with some ups and downs. The average share was 8.7%.

In this paper, we intend to obtain a comprehensive assessment of the liquidity and credit risk of 
Bangladeshi IBs, as well as their effect on efficiency over a period of 12 years. To do this, at first, we 
employ the DEA method to get the efficiency of the IBs. Every IB’s efficiency has been calculated 
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using the non-parametric DEA model. Then, we examine the influence of both liquidity and credit 
risk on IBs efficiency over the same period via OLS, robust regression, fixed effect, and random 
effect models. Later to check the robustness, we extended our model with some additional control 
variables. We also employ two stages of least squares (2SLS) and Panel corrected Standard Errors 
to remove the endogeneity problem. We exclude listed commercial banks with few Islamic bank-
ing branches or windows, which may create selection bias. To minimize the possible selection bias 
in our study, we employ two stages of the Heckman selection model, also used in another recent 
study in this area (T. Q. Le et al., 2020).

Findings confirm that both liquidity and credit risk have a significant impact on the efficiency of 
the IBs in Bangladesh. The efficiency scores indicate that IBs operate at an 86% efficiency level, 
indicating that there is still a 14% space for improvement. The efficiency scores also increased 
from past years to recent years, such as the highest efficiency of the IBs in 2018 and the lowest in 
2007. Moreover, 68% are operating at the constant returns to scale (CRS). We also find that 
efficient IBs tend to be riskier with liquidity to remain efficient over time, supported by the positive 
impact of both liquidity risk indicators on the efficiency of IBs. However, the impact of the credit 
risk on IBs efficiency varies with the nature of the indicators. Inefficient banks are facing a higher 
amount of non-performing loans (investments), and as they lose control over their fund, they can 
maintain lower loan (investment) loss provisions. Moreover, Z-score (bank stability indicator) shows 
a positive impact on IBs efficiency, which indicates that inefficient banks have poor financial 
stability with a higher risk of default. Two-stage Heckman model indicates that the selection 
bias does not influence our results.

Our work fills the gaps in the current literature on the comprehensive assessment of the efficiency 
of the IBs over a longer period and also the impact of liquidity and credit risk on the changing 
efficiency of the IBs operating in Bangladesh. Where other researchers observe the impact of these 
two risks on bank performance by considering profitability or other indicators proxying to bank 
performance. Our results are consistent with multiple previous studies, where they find that well- 
performing banks want to reduce their credit risk and take higher liquidity risk such as Nitoi et al. 
(2016); Tesfay (2016); Tan and Floros (2018); Abdelaziz et al. (2022). However, there are some 
contradictions with some existing research (for example, Sufian and Kamarudin (2015); Zeineb and 
Mensi (2018)), where they mentioned that a higher risk-taking tendency is the nature of the efficient 
and stable banks. Our findings are robust for the banking sector of Bangladesh and have policy 
implications for the regulators, top management, and shareholders to understand the risk-return 
trade-off of the IBs with the change in the efficiency level and take precautionary actions against the 
prospective credit loss. For robustness and removing endogeneity, we use several consecutive tests 
and offer inclusive evidence of evaluation.

The remainder of this paper is organized as follows: Section 2 looks at the literature and 
develops research hypotheses. Section 3 explains the data and methodology of the study. 
Section 4 describes the results. Finally, section 5 concludes the paper.
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Literature review and hypotheses development
The literature review part has been subdivided into four parts. In the first part, the theoretical 
background of liquidity and credit risk has been discussed. In the second part, research on the 
effect of LR and CR on the performance of banks, as measured by profitability ratios, is shown. In 
the third portion of the literature review, we provide a synopsis of the research pertaining to the 
efficiency of banks. In addition, the literature gap and the development of the hypothesis are 
displayed in the last section.

The theoretical literature of liquidity risk and credit risk
Both LR and CR have an unavoidable impact on bank performance. The impact of both risks on 
banking is based on the three major theories of banking. In the first theory, banks are considered the 
institution that serves loans (investments) by collecting from customers, known as the “Financial 
intermediation theory of banking” (Bryant, 1980; Yahaya et al., 2022). Whereas, in the second theory, 
it has been outlined that money can only create by multiple deposit expansion, and the bank as an 
intermediary has no control over this creation process, called as “Fractional reserve theory of bank-
ing” (Ravn, 2022; Werner, 2016). Finally, the third theory, the “Credit creation theory of banking”, 
rejected the previous one and argued that the bank could create money by extending credit (Werner,  
2016). The first theory is dominant in recent times and this theory points out the role of the bank as 
an intermediary where the bank collects money from the depositors to maintain liquidity and then 
use those funds for loan (investment) or credit to generate profit. This theory develops a link between 
liquidity and credit risk. The second theory depicted that the lower the fraction of reserve the higher 
the capacity of the banks to create new credit and which will again create new deposits. This theory is 
again linked with our study as we use the deposit and loan (investment) creation process in measur-
ing the efficiency (input and output variables) of the banks. Where the first two theory supports the 
bank as an intermediary institution, the third theory is at odds with the previous two theories and said 
a bank need not depend on a deposit to create a loan (investment) or credit, however, by providing 
a loan (investment) it again creates deposits. So, the third theory also helped us to identify the role of 
managing the quality of credit to have a sufficient amount of liquidity in terms of deposits.

In Commercial Bank, liquidity refers to the Bank’s capacity to meet all its financial commitments 
when required. Such obligations comprise providing loans (investments) (investments), deposit and 
matured liability withdrawals, and investments during the bank’s normal operations (Amengor,  
2010). LR arises when banks lack adequate liquid funds (İ̇ncekara & Çetinkaya, 2019). On the other 
hand, a bank’s biggest source of earnings is a loan (investment) or credit (Abdelaziz et al., 2022; Kargi,  
2011). However, credit exposes the banks to loan (investment) default or CR. The Basel committee 
indicated CR as to the probability of borrowers not reimbursing the loan (investment) in full or in part. 
LR considers the “profit lowering cost” where a problem loan (investment) or loan (investment) 
default enhances this LR due to the reduced and blocked cash inflow and the allowances it requires 
against the increasing amount of credit risk (Dermine, 1986). Many studies support that CR enhances 
LR, which leads to bank defaults such as Imbierowicz and Rauch (2014), mentioned that nearly half of 
254 commercial banks failed because the CR pushes the LR between 2007 and 2010 in the USA.

There are three hypotheses found which show the connection between the bank’s risk and the 
bank’s performance. One of these hypotheses is the moral hazard hypothesis mentioned by 
Jeitschko and Jeung (2005), which indicates that, due to the information gap and agency pro-
blems, managers of less efficient or inefficient banks try to take higher risks. Another hypothesis is 
the “bad management or bad luck” hypothesis (Berger & DeYoung, 1997), which suggests that 
credit risk increases due to poor monitoring by inefficient banks. However, another hypothesis, the 
“efficient market” hypothesis (Fama, 1965), suggests that an increase in the LR or CR subsequently 
reduces the market share price, further enhancing the bank’s default probability.

The influence of liquidity and credit risk on bank performance
While searching for the impact of LR and CR on the efficiency of the bank, we find that most of the 
researchers focus on the impact on bank performance measured by other indicators, like ROA, ROE, 
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and profitability ratios. Table 1 shows a summary of different literature on LR and CR with the 
performance of both IBs and Conventional banks (CBs). IBs use almost the same functional 
mechanism as CBs to meet the stakeholders’ demand; however, there is a difference in the 
contractual structures of loans (investments) and deposits (Van Greuning & Iqbal, 2008).

Earlier most of the researchers used other profitability indicators like ROA, ROE, and net interest 
margin (NIM) instead of bank efficiency to measure the performance of the bank (Ghenimi et al.,  
2017; Golubeva et al., 2019; Hakimi & Zaghdoudi, 2017). They find a significant impact of both 
types of risks on bank performance. Results are summarized in Table 1. One group of researchers 
find that there is a positive relationship between these risks and bank performance. They reveal 
that higher CR-taking banks are targeting to get more profit by charging higher interest on risky 
credit customers. They also suggest that banks take liquidity risk by using most of their liquid funds 
to distribute credit and earn more profit, as liquid funds or assets are not profit-generating 
investments. Another group finds a negative relationship between these two risks and bank 
performance. Their justification is that banks with lower credit risk can also generate increasing 
income by improving loan (investment) quality. They also point out that banks facing liquidity 
crises need to manage liquid funds with a higher cost, which reduces their earnings. Considering 
these research works, we can also assume that CR and LR can influence bank efficiency as like 
other indicators of bank performance.

Literature on efficiencies of banks around the world
Efficiency is a good measurement of performance compared to other profitability ratios. As 
efficiency scores under DEA technique employ multiple inputs and outputs, the efficiency of the 
banking sector is necessary to ensure a sustainable and sound banking system both in developing 
and developed countries, as it improves financial stability (Blejer, 2006). Banking efficiencies 
literature concentrating on developing countries is small in number. In recent decades, there 
has been rising literature on bank efficiencies in developing countries (Banna et al., 2017; Batten 
& Vo, 2019; T. D. Le et al., 2022).

As IBs become more relevant each year, as such, a large volume of research studies is focusing 
on the comparison of IBs and CBs such as Akram and Ur Rahman (2018), Ferhi (2018), Musa et al. 
(2020). Besides the comparison, some studies separately examined determinants of bank effi-
ciency. Among these, most of the studies are done on CBs. For example, T. D. Le et al. (2022), 
Adeabah et al. (2018), Rekik and Kalai (2018). However, recently researchers are now also focusing 
on the determinants (including CR and LR) of the efficiency of IBs (Endri et al., 2022; Mezzi, 2018; 
Rehman et al., 2022). Table 2 shows a summary of the recent literature on efficiency and its 
determinants around the world, where a two-stage methodology like this research has been 
employed. Here, the researchers also find both positive and negative relationships between CR, 
LR, and bank efficiency, as with bank performance measured by profitability ratios. All this research 
considers CR and LR as control variables or explanatory variables not the main variables of the 
model. Moreover, only two papers use the advanced technique to remove endogeneity (T. D. Le 
et al., 2022; Tan & Floros, 2018); however, these are based on conventional banking data.

In the case of Bangladesh, research works on bank efficiency are very few. Moreover, most of the 
studies are conducted on measuring the comparative efficiency of the CBs and IBs (Haque & Sohel,  
2019; Islam & Kassim, 2015; Jahan, 2019; Nabi et al., 2019). They only compare the efficiency level 
of IBs with CBs and do not go for the second-stage analysis to check the influencing factor of 
efficiency. However, some of the studies try to find out the determinants of the efficiency of 
commercial banks, which consider only CBs or combine both CBs and IBs (Chaity & Islam, 2021; 
Miah & Sharmeen, 2015; Rashid et al., 2020; Zheng et al., 2022). They try to identify the impact of 
size, corporate social responsibility, corporate governance, and earnings on the efficiency of the 
banks. Moreover, they do not check the impact of those factors separately on IBs. Recently, Samad 
(2019) uses the data of IBs only, from 2008 to 2012 and find that capital adequacy and the 
number of branches have a positive impact on efficiency. This indicates that a higher amount of 
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Table 2. Efficiency and its determinants around the world

Country/Area Model used

Bank-specific 
determinants which 
have a significant 

impact (relationship) Studies
Ethiopia DEA, Tobit regression Deposit and liquidity (+) (Tesfay, 2016)

Cambodia DEA, panel regression 
(M1: Value-added 
approach and M2: 
Operating approach)

Ln total assets (+), 
Z-score (-), Foreign 
dummy (-), Specialized 
banks dummy (+), MFIs 
dummy (M1 -, M2 +), 
Diversification (+).

(Okuda & Aiba, 2016)

Ghana DEA, binary logistic 
regression

Profitability (+), bank size, 
and bank funding quality 
(-)

(Adusei et al., 2016)

Turkey DEA, Tobit regression NPL ratio and personal 
expenses (- for CBs & + 
for IBs), Total loans 
(investments) divided by 
a total asset (+), where 
GDP and Inflation (-).

(Batir et al., 2017)

Indonesia DEA, Tobit regression Financing intensity, 
profitability, non- 
financing expense, and 
capitalization (+) and 
trade freedom, GDP, and 
exchange rate (-).

(Bayuny & Haron, 2017)

Bahrain DEA and regression Market share (+ IBs), 
Income Diversity (+ IBs), 
Total Assets (-), Equity/ 
Total Assets (− IBs), Net 
Loans (investments)/ 
Total Assets (+ IBs), 
Government Variables (− 
CBs).

(Daly & Frikha, 2017)

Malaysia DEA, Wilson’s double 
bootstrap regression

Bank nature, foreign 
ownership, GDP, ROA (+), 
where market share, 
bank size, liquidity (-)

(Azad et al., 2017)

Ten frontier African 
countries

DEA, truncated 
bootstrapping approach

Degree of risk (+) and 
Bank size (-)

(Banya & Biekpe, 2018)

China DEA, three-stage least 
square estimator (3-SLS), 
seemingly unrelated 
regression (SUR).

Credit risk and Insolvency 
risk (+) where liquidity risk 
and capital risk (-).

(Tan & Floros, 2018)

Ghana DEA, Prais–Winsten (PW) 
regression, Pooled OLS, 
Random effect

Board gender diversity 
(+), Board size (+), Board 
characteristics, Size(+), 
Loan (investment) to 
deposit ratio(+), Age(-)

(Adeabah et al., 2018)

Vietnam DEA, Tobit regression, 
GMM

Bank size (+), Liquid asset 
to total asset (+), 
Herfindahl–Hirschman 
Index in terms of total 
assets (+).

(T. D. Le et al., 2022)

Indonesia DEA, Tobit regression Revenue sharing(+), Non 
performing loan 
(investment) (-), ROA(+), 
Capital adequacy ratio (-), 
Cost to income ratio (+)

(Endri et al., 2022)
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capital and branches can enhance the earning capacity of the IBs. They find a negative impact of 
poor loan (investment) quality, higher liquidity claims and bank size. This suggests that a higher 
amount of poor loans (investments) and liquidity crisis can reduce the efficiency of the IBs 
complying with the “efficient market hypothesis” and “bad management hypothesis”. 
Limitations of that study are that it uses only five years of data, not considers other indicators 
of LR or CR and not also removed the endogeneity problems. From here, we can summarize that 
still there is a significant gap in the literature of the efficiency of IBs in connection with CR and LR.

Literature gap and hypotheses to be tested
Ikra et al. (2021) in their recent review paper that works on the bibliometric analysis of the 
literature on the efficiency of IBs from 2000 to 2020, also find that there is a huge gap in the 
existing literature related to the efficiency of IBs. In the previous two sections, existing 
research has been divided into two parts to link with the objective of our study. In summary 
of the above two sections, we have identified some gaps in the existing works. Firstly, much 
research has been conducted on determinants of a bank’s performance, measured by profit-
ability ratios instead of efficiency scores. Secondly, only a little research has been conducted 
on the factors affecting the efficiency of banks, and this research focuses mostly on CBs or 
comparisons between CBs and IBs. In this paper, we focus on only IBs. Then, we examined the 
impact of LR and CR on the efficiency of IBs, which was not done in previous studies related to 
Bangladesh. Additionally, previous studies on Bangladesh are based on the shorter dataset and 
did not remove the endogeneity problem also. To fill the gap in the existing literature regard-
ing the impact of CR and LR on the bank’s efficiency of IBs in Bangladesh, we have identified 
the following hypotheses:

Hypothesis 1: An increase in liquidity risk impacts bank efficiency negatively.

The “efficient market” hypothesis by Fama (1965) is closely related to our first hypothesis. As 
the forward-looking information is incorporated into the stock prices, both will find a way to 
impact the price of the shares for increasing the default probability of the bank in the event of 
high liquidity and credit crisis. Such a rise in the bank default probability will transfer to the 
inefficiency of the bank. Moreover, Allen and Gale (2000) identified that liquidity risk arises 
from the bank’s liability side, such as demand or current deposit, and also the reason behind 
the bank run.

Hypothesis 2: An increase in credit risk impacts the bank’s efficiency negatively.

This hypothesis is also closely connected with the “bad luck” or “bad management” hypothesis. 
It has been mentioned that increased bank risk enhances the bank default probability, and 
further impact is working less efficiently by the employees (Berger & DeYoung, 1997). This is 
because, in such a risky situation, bank managers need to divert their attention towards 
precautionary activities for reducing the credit risk instead of doing their regular operational 
activities. Such actions by the managers will further deteriorate their financial and working 
capacity. Moreover, in extreme situation, the bank has to bear the dear cost of managing their 
soundness and safety to the supervisory authority. In both situations, one would expect higher 
costs to increase bank inefficiency, triggered by an increase in bank default risks (Saeed & 
Izzeldin, 2016).
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Research method and data description

Methods
In this study, we employ a two-stage Data Envelopment (DEA) approach to examine the impact of 
CR and LR on the efficiency of the IBs in Bangladesh. In the first stage, we measure the efficiency 
of IBs and, in the second stage, we examine the impact of CR and LR on the efficiency scores 
derived in the first stage. This two-stage approach has also been used by other researchers (Nitoi 
et al., 2016; T. D. Le et al., 2022).
First stage analysis: measurement of efficiencies
Evaluating the efficiency of commercial banks to monitor their financial condition has become 
a popular topic for researchers since the initial works by Benston (1965) and Greenbaum (1967). 
DEA has been commonly used to evaluate the relative effectiveness of a collection of bank 
branches with common operational goals with unequal inputs and outputs (Boubaker et al.,  
2022; Saranga & Moser, 2010; T. D. Le et al., 2022).

Accordingly, to test the DMU (decision-making units) and selected banks, we use the non- 
parametric approach DEA. In the initial DEA model, the CCR (Charnes, Cooper and Rhodes) 
assumes that efficiency has no significant relation with the scale of operations (Charnes et al.,  
1978). In the extended DEA model, BCC (Banker, Charnes and Coope) introduces variable returns to 
scale (VRS) by reducing constant returns to scale’s (CRS’s) assumption (Banker et al., 1984). Under 
this model, there are three efficiency scores: technical efficiency (TE), pure technical efficiency 
(PTE), and scale efficiency (SE). PTE is measured as the measurement of TE in the absence of SE. If 
there seems to be a disparity between a particular DMU’s TE and PTE ratings, it represents the 
presence of the scale’s inefficiency. As the CRS completely ignores the size of operations, it would 
likely lead to very unrealistic targets we use VRS in our study (Munksgaard et al., 2005).

DEA analysis has two main types of orientation: input-oriented and output-oriented (Dinçer 
et al., 2019). The input orientation considers the outputs as fixed, and the inputs are reduced, 
whereas output orientation considers the input fixed and increases the outputs (Cooper et al.,  
2007). It has been well established that in the competitive market, DMUs are output-oriented 
(Barros et al., 2015). Therefore in our study, we use output orientation. The DEA’s output-oriented 
BCC model can be formulated in the following equation (1) following the work by Emrouznejad and 
Tavana (2013).

max h 

s:t: ∑
k

l¼0
l ¼ 1  

xkj � ∑
k

l¼0
lxij; j ¼ 1;2; . . . ::J (1)   

hykj � ∑
k

l¼0
lyij; i ¼ 1;2; . . . ::I  

yl � 0; l ¼ 1;2; . . . :K 

here h indicates the relative efficiency of the output of the kth DMU. ykj indicates ith outputs of 
the kth DMUs. xkj indicates the jth inputs of the kth DMU. λl used to indicate the virtual multiplier of 
the lth DMU. J represents the outputs, and I represent the inputs, and K indicates the DMUs.
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Second stage analysis: model specification
We regress efficiency scores (TE, PTE, and SE) against LR and CR indicators in the second stage. 
Here at first, we use only one control variable, z-score, to control the effect of the bank’s insolvency 
risk or financial stability suggested in the study by Tan and Floros (2018). Under this model, we 
employ OLS then we employ White’s Robust-standard error, random effect model, and fixed effect 
model for getting additional outputs. Later, for checking the robustness, we incorporate some 
additional control variables age of the banks, size of the banks, and crisis period. Here, we also use 
OLS, FE, and RE. Later on, to avoid the endogeneity that may arise due to the correlation between 
CR and LR indicators with the error term, we employ two-stage least squares (2SLS) and Panel- 
Corrected Standard Errors (PCSE).

The models used in our study are developed on the basis of the works by Mia and Soltane (2016); 
T. D. Le et al. (2022), and so on. 

Efficit ¼ β0 þ β1LRit þ β2CRit þ β3Zscoreit þ 2it (2)  

Efficit ¼ β0 þ β1LRit þ β2CRit þ β3Zscoreit þ β4Ageit þ β5Sizeit þ β6Crisisit þ 2it (3) 

where i represents IBs, t represents time, LR represents the liquidity risk, Effic represents the 
efficiency score of the banks, CR represents the credit risks, Z score represents the insolvency risk 
or financial stability of the bank, Age is for the age of the bank, Size representing the number of 
branches and Crisis is for crisis period (2007–2009) dummy. In equation 4, Control is for control 
variables, which include Z score and Crisis. In equation 6, IVs are instrumental variables, which 
include Age, Size, ROA, and ROE. β1-β6 are the coefficients of right-hand side variables and 2
represents the error term. The description and characteristics of all the variables used in this 
research are given in the next section.

Data description
In this study, we use the recent panel data of seven IBs operating in Bangladesh from 2007 to 
2018. All the data are on a yearly basis and obtained from the individual annual report of the 
respective banks. Currently, 10 IBs are working in Bangladesh, and in our study, we include only 
seven IBs, which are listed under SEC (Bangladesh Securities and Exchange Commission). The other 

Table 3. Inputs and outputs considered in this paper

Classification Name Symbol Definition
Estimation 

Method
Inputs Employee expense PE Total expenses for 

all the employees 
of the organization 
over the year.

Sum of all the 
employees’ 
expenses.

Deposits TD Total deposit 
amount at the end 
of the year.

Remaining balance 
at the end of 
the year.

Fixed assets FA Total fixed assets at 
the end of the year.

Year-end balance

Outputs Total loans 
(investments)

TL Total loan 
(investment) 
amount disbursed 
at the end of 
the year.

Year-end balance

Other earning 
assets

OEA Total earning assets 
other than loans 
(investments) at 
the end of the year.

Year-end balance
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three banks are not included in our observations as two of them enlisted under the SEC in 2022 
and another one converted to an Islamic bank in 2021. In our selected variables, there are no 
missing data and no negative values. One of the key data criteria used for DEA is that it must not 
be negative (Sarkis and Weinrach, 2001). IBs operated under shariah (Islamic laws) which allows 
only profit-based investment as an alternative to the interest-based loan for CBs. For simplicity, we 
use the term “Loan (investment)” in this study which includes the sum of all the types of Islamic 
modes of investment available in the selected banks.

Specification of input and output variables for efficiency measurement (first stage)
We consider employee expense, deposits, and fixed assets as the input variables. On the other 
hand, total loans (investments) and other earning assets are selected as the output variables. 
These variables are incorporated based on the intermediation approach and also used by other 
scholars (Yilmaz & Güneş, 2015). The description of these selected variables for this stage is shown 
in Table 3.

Table 4. Description of independent variables

Indicator Variable name
Estimation 

Method Expected sign
Liquidity risk LTD a) Loan 

(investment)-to- 
deposit ratio

Total loan 
(investment)/Total 
deposit

Negative

F_gap b) Financing gap. Total Risk-weighted 
asset- Total 
Liabilities as deposit

Negative

Credit risk LNNPL a) Amount of non- 
performing loan 
(investment)

ln (year-end 
balance of the non- 
performing loan 
(investment)).

Negative

NPL ratio b) The ratio of NPL 
amount to total 
loan (investment).

Amount of non- 
performing loan 
(investment)/ 
Amount of total 
loan (investment).

Negative

LNLLP c) Amount of loan 
(investment) loss 
provision against 
the non-performing 
loan (investment).

ln (total amount of 
loan (investment) 
loss provision)

Negative

Insolvency Risk Z score Measures the 
financial stability of 
the bank.

(ROA+ROE)/STDEV 
of ROA

Positive

External risk Crisis Crisis period The financial crisis 
period from 2007 
through 2009 has 
been considered 
a dummy variable.

Negative

Instruments Age Age of the Bank Difference between 
the current year 
and the year of 
establishment of 
the bank.

Positive

Branch Number of 
branches

The number of 
branches in 
each year.

Positive

ROA Return on Asset Net Income/Total 
Asset

N/A

ROE Return on Equity Net Income/Total 
Equity

N/A
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Variables used in the second stage
We employ two major risks of the banks, liquidity risk, and credit risk, as the main independent 
variables to show their influence on the banks’ efficiency. We use two measures, loan (invest-
ment)-to-deposit ratio and financing gap, as the indicators of liquidity risk. In comparison, we 
consider three indicators, the amount of non-performing loans (investments), NPL ratio, and loan 
(investment) loss provision, as the proxy for credit risk. Moreover, we also control insolvency risk or 
financial stability measured by z-score, age of the bank, bank size (measured by the number of 
branches), and financial crisis period (2007–2009) proxied by crisis dummy. Later on, we also 
consider ROA (return on asset), ROE (return on equity), age of the bank, and bank size as instru-
mental variables in 2SLS. The definitions of all the selected independent variables for the second- 
stage models are shown in Table 4.

Results and discussion

The efficiency of the Islamic banks in Bangladesh
In this section, the efficiency outputs of IBs in Bangladesh are discussed. The efficiency of 
each year has been examined. It is more flexible to build a unique annual efficiency frontier for 
every year, and thus it is more reasonable than developing a single multiannual frontier for the 
selected banks (Isik & Hassan, 2002). Therefore, we separate annual frontiers for each year using 
panel data. One major advantage of panel data is that each bank can be assessed multiple times 
over the selected period. However, one of the major challenges is that efficient technology in one 
period can be inefficient in another year due to the continuously changing business environment 
(Sufian, 2009).

Figure 2 depicts the trends of the efficiency scores of all the Bangladeshi IBs over the selected 
period. Overall, TE was at its peak in 2018 and was at its lowest in 2007. During the selected period, 
the overall TE was 86.00%. It indicates a mean waste of 14.00% of the inputs used for all the IBs in 
Bangladesh. Moreover, scale efficiencies dominate the technical efficiencies, as in all the years, PTE 
is higher than SE. The findings show that while IBs operated on a relatively optimal operating scale 
during the study time, they were managerially inefficient in making full use of their resources.

Composition of the efficiency frontier
In this segment, we address the scale of IBs source inefficiencies in Bangladesh. A bank can do 
business under CRS or VRS. After that, a bank operating under VRS can be at DRS (decreasing return 
to scale) or IRS (increasing returns to scale). The result regarding the frontier is consistent with 
previous studies (such as Noulas et al. (1990); McAllister and McManus (1993)). Table 5 shows that 
most of the banks are operating at CRS, and the share is around 68% on average, over the selected 
period. It indicates that they are operating on the right scale. The implication is that these banks 
increase their inputs to get a similar amount of output. However, the share of DRS reached 
a maximum of 43% in 2018 with an average share of 18% over the period, and it implies that 
these banks may face lower outputs by increasing the inputs. The lowest portion of the RTS 
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Figure 2. Overall TE, PTE, and SE 
Bangladeshi Islamic banks, 
2007–2018.

Note: Source: Author’s 
calculation
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(returns to scale) is covered by IRS, which is only 14% on average, over the selected time. This 
indicates that these banks can get a higher amount of output considering a smaller increase in the 
inputs.

Heteroscedasticity test
One of the crucial assumptions for getting the best results is that the modeling errors are uniform 
and uncorrelated (Goldberger, 1970). Table 6 shows the output of the Breusch—Pagan test on 
three models. Findings suggest that all the selected models have heteroscedasticity, and findings 
are robust for all models.

Table 5. Bangladeshi Islamic banks’ RTS for 2007 = 2018 (percentage share)
IRS CRS DRS Total

2007 No. of banks 2 4 1 7

% share 29% 57% 14% 100%

2008 No. of banks 1 6 0 7

% share 14% 86% 0% 100%

2009 No. of banks 2 4 1 7

% share 29% 57% 14% 100%

2010 No. of banks 0 5 2 7

% share 0% 71% 29% 100%

2011 No. of banks 0 6 1 7

% share 0% 86% 14% 100%

2012 No. of banks 0 5 2 7

% share 0% 71% 29% 100%

2013 No. of banks 2 4 1 7

% share 29% 57% 14% 100%

2014 No. of banks 2 4 1 7

% share 29% 57% 14% 100%

2015 No. of banks 2 4 1 7

% share 29% 57% 14% 100%

2016 No. of banks 1 5 1 7

% share 14% 71% 14% 100%

2017 No. of banks 0 6 1 7

% share 0% 86% 14% 100%

2018 No. of banks 0 4 3 7

% share 0% 57% 43% 100%

Average Share 14% 68% 18% 100%

Note: Source: Author’s own calculation 

Table 6. Breusch-Pagan/Cook–Weisberg test for heteroscedasticity
Ho: Constant variance

Model chi2 Prob > chi2
Model 1 11.76 0.0006

Model 2 47.23 0.0000

Model 3 15.11 0.0001

Note: Source: Author’s calculation.” 
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Factors affecting the efficiency of Islamic banks in Bangladesh
The regression outputs of TE, PTE, and SE are shown in Tables 7, 8, and 9. All the approaches used 
in each model (Model 1 for TE, Model 2 for PTE, and Model 3 for SE) show the fitness as the p-value 
of the models is less than 0.05, except for Model 2 (used for PTE). Moreover, a, b, c, and d of each 
model represents the output from OLS, Robust regression, fixed effect, and random effect, respec-
tively. Considering this, we discuss the outcomes found in Model 1 (used for TE) and Model 3 (used 
for SE).

The proxy of bank stability, Z-score, reveals a positive impact (significant at a 5% level) on TE and 
SE under a fixed effect approach (Model 1 (c) and Model 3 (c)). A higher Z score reflects a lower risk 
of failure. The result matches our expected sign and is consistent with the study of Nitoi et al., 
(2016). The output implies that IBs try to ensure their stability to be efficient. However, it contra-
dicts our expectations and the study done by Zeineb and Mensi (2018), where it has been 
mentioned that efficient banks try to take more risks to improve their situation.

The loan (investment)-to-deposit ratio and financing gap is used as the proxy of liquidity risk. 
A higher loan (investment)-to-deposit ratio (LTD) and financing gap (Fgap) indicates higher liquid-
ity risk (Williams & Nguyen, 2005). In maximum models, our findings confirm that there is 
a positive and significant (at 5% and 10% levels) relation between LTD and F_gap with bank 
efficiency, measured by TE and SE. Our findings are consistent with the study by Řepková (2015) 
and Tesfay (2016). Findings suggest that IBs are taking higher liquidity risks to generate a higher 

Table 7. Model 1 shows the Multivariate regression analysis models considering TE as the 
dependent variable

Model 1 (a) Model 1 (b) Model 1 (c) Model 1 (d) Two-stage
VARIABLES Expected 

sign
TE TE TE TE Heckman 

Model

Zscore +Ve 0.00253 0.00253 0.00413** 0.00253

(0.00245) (0.00219) (0.00202) (0.00245)

LTD -Ve 0.136** 0.136** 0.0697 0.136** 9.833***

(0.0533) (0.0589) (0.0430) (0.0533) (1.804)

F_gap -Ve 2.32e-07*** 2.32e-07*** 9.54e-08 2.32e-07*** −4.33e-05***

(6.67e-08) (5.25e-08) (6.50e-08) (6.67e-08) (7.64e-06)

LNNPL -Ve −0.0139** −0.0139*** −0.00894* −0.0139** 0.466

(0.00683) (0.00406) (0.00505) (0.00683) (0.394)

NPLratio -Ve 0.0310 0.0310 −0.0535 0.0310 5.021***

(0.0242) (0.0190) (0.0849) (0.0242) (1.494)

LNLLP -Ve 0.0126** 0.0126** 0.0137*** 0.0126** −0.906**

(0.00588) (0.00503) (0.00446) (0.00588) (0.382)

Inverse Mill’s 
ratio 
(lambda)

- - - - 0.00218 
(0.00932)

Constant 0.881*** 0.881*** 0.898*** 0.881*** −6.494***

(0.0556) (0.0736) (0.0443) (0.0556) (1.766)

Observations 84 84 84 84 180

R-squared 0.307 0.307 0.151

Number of 
DMU

7 7

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; Source: Author’s calculation.” 
Note: The sample consists of 7 IBs operating in Bangladesh from 2007 to 2018. In column 1, the expected signs of the 
variables are shown. In columns a,b,c,d we employ OLS, White’s Robust-standard error, fixed effect, and random 
effect, respectively. In column 6, we utilize a two-stage Heckman selection model procedure. 
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amount of output and are reluctant to reduce the liquidity risk. However, this result contradicts Tan 
and Floros (2018), and our initial expected sign.

The natural logarithm of the amount of non-performing loans (investments) (LNNPL), non- 
performing loan (investment) to total loan (investment) ratio (NPL ratio), and the natural logarithm 
of loan (investment) loss provision (LNLLP) are considered as a proxy for the credit risk. Most of the 
outputs regarding the credit risk indicators from the models show a negative and significant 
impact on the banks’ efficiency, measured by TE and SE. LNNPL shows a negative and significant 
impact on bank efficiency in most of the models. This result is consistent with the moral hazard 
and “bad management hypothesis” and Tan and Floros (2018). This suggests that due to a lack of 
supervision, information gaps, and agency problems, less efficient or inefficient bank managers 
attempt to take higher risks. The second indicator, NPL ratio (NPL to total loan (investment)), shows 
a positive impact on efficiency under one model (Model 2 (b)) only; however, that model is not fit to 
consider. The third indicator LNLLP shows a positive impact on efficiency. The output is in line with 
the findings of Rosman et al. (2014). They mentioned that this positive impact might be due to the 
bank’s more prudent activities by increasing their provision amount when they are becoming more 
efficient.

Robustness and endogeneity
We check the robustness by adding some additional control variables, age, size of the bank, and 
financial crisis period. As we are assuming that the age of the bank can influence its efficiency of 
the bank. A long existence (age) of the bank in the market can give a competitive advantage over 
the new banks (Ramadhan et al., 2022). On the other hand, Gupta et al. (2020) find a negative 

Table 8. Model 2 shows the Multivariate regression analysis models considering PTE as the 
dependent variable

Model 2 (a) Model 2 (b) Model 2 (c) Model 2 (d) Two-stage
VARIABLES Expected 

sign
PTE PTE PTE PTE Heckman 

Model

Zscore + −0.000301 −0.000301 −0.000792 −0.000301

(0.00108) (0.000374) (0.00111) (0.00108)

LTD - 0.0159 0.0159 −0.00938 0.0159 9.833***

(0.0235) (0.0147) (0.0237) (0.0235) (1.804)

F_gap - −5.44e-08* −5.44e-08** −2.49e-08 −5.44e-08* −4.33e-05***

(2.94e-08) (2.54e-08) (3.57e-08) (2.94e-08) (7.64e-06)

LNNPL - −0.00561* −0.00561* −0.00360 −0.00561* 0.466

(0.00301) (0.00292) (0.00278) (0.00301) (0.394)

NPLratio - 0.0124 0.0124** 0.0164 0.0124 5.021***

(0.0107) (0.00574) (0.0467) (0.0107) (1.494)

LNLLP - 0.00156 0.00156 −0.000655 0.00156 −0.906**

(0.00259) (0.00200) (0.00245) (0.00259) (0.382)

Inverse Mill’s 
ratio 
(lambda)

- - - - 0.00563 
(0.00409)

Constant 1.013*** 1.013*** 1.036*** 1.013*** −6.494***

(0.0245) (0.0151) (0.0244) (0.0245) (1.766)

Observations 84 84 84 84 180

R-squared 0.094 0.094 0.089

Number of 
DMU

7 7

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; Source: Author’s calculation.” 
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relationship between age and bank performance and mention that younger banks have more 
sophisticated technology, which enables them to perform better than older banks. We are also 
assuming the number of branches also has an influence on bank performance or efficiency. Larger 
banks can control a larger market through their wide range of branches and can distribute their 
fixed expenses over a large number of customers (Hauner, 2005; T. D. Le et al., 2022). Then we 
employ OLS, FE, and RE. New results also support the previous results; however, it reduces the 
standard error of the coefficients. The second, third, and fourth columns of Tables 10, 11, and 12 
show the results of OLS, FE, and RE, respectively.

To avoid endogeneity, we employ the 2SLS and PCSE techniques on the new model. Endogeneity 
may arise due to the correlation between independent variables with other variables that are not 
included in the model. For 2SLS, we need to find instruments with whom independent variables 
may have a significant relationship. Here, we are assuming that ROA and ROE can influence credit 
risk and liquidity risk which may change the impact of CR and LR on bank efficiency. In this stage, 
we are also assuming that age and bank size may not affect bank efficiency directly, rather the 
effect may transfer through credit risk and liquidity risk. For this indirect effect of age and size, we 
also consider age and size as instruments. Results of both 2SLS and PCSE also support the main 
model. Moreover, standard errors of coefficients under the PCSE technique were reduced drama-
tically. The fifth and sixth columns of Tables 10, 11 and 12 are representing the results of 2SLS and 
PCSE.

Table 9. Model 3 shows the Multivariate regression analysis models considering SE as the 
dependent variable

Model 3 (a) Model 3 (b) Model 3 (c) Model 3 (d) Two-stage
VARIABLES Expected 

sign
SE SE SE SE Heckman 

Model

Zscore + 0.00282 0.00282 0.00490** 0.00282

(0.00234) (0.00219) (0.00201) (0.00234)

LTD - 0.120** 0.120** 0.0789* 0.120** 9.833***

(0.0510) (0.0578) (0.0426) (0.0510) (1.804)

F_gap - 2.86e-07*** 2.86e-07*** 1.20e-07* 2.86e-07*** −4.33e-05***

(6.38e-08) (5.05e-08) (6.44e-08) (6.38e-08) (7.64e-06)

LNNPL - −0.00828 −0.00828** −0.00535 −0.00828 0.466

(0.00654) (0.00341) (0.00501) (0.00654) (0.394)

NPLratio - 0.0187 0.0187 −0.0693 0.0187 5.021***

(0.0232) (0.0182) (0.0842) (0.0232) (1.494)

LNLLP - 0.0110* 0.0110** 0.0143*** 0.0110** −0.906**

(0.00563) (0.00481) (0.00442) (0.00563) (0.382)

Inverse Mill’s 
ratio 
(lambda)

- - - - −0.00344 
(0.00892)

Constant 0.868*** 0.868*** 0.862*** 0.868*** −6.494*** 
(1.766)

(0.0532) (0.0740) (0.0439) (0.0532)

Observations 84 84 84 84 180

R-squared 0.328 0.328 0.207

Number of 
DMU

7 7

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; Source: Author’s calculation.” 
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Heckman two-stage selection model
In Bangladesh, few CBs have Islamic banking branches or windows; those branches are not included 
in our observations. So, there is possible selection bias from the missing information. Therefore, we 
employ the Heckman (1976) selection model to solve this problem. The Heckman selection model 
outcomes have been depicted in column 7 of Tables 7, 8, and 9. The coefficient for the inverse Mill’s 
ratio lambda of the second-stage Heckman selection regression is positive in Table 7 for TE, positive in 
Table 8 for PTE, and again negative in Table 9 for SE. However, it is not statistically significant in all 
cases, indicating that the selection bias does not influence the findings.

Hausman test for fixed versus random-effects model
The Husman test output suggests that the random effect approach dominates the fixed effect, as 
the p-value is more than .05. This result suggest that there is correlation between the error term of 
one specific time with another time of the same bank, so random effect is superior in this case. 
Table 13 shows the outcomes of the Husman tests between Model 1 (c) and (d), Model 2 (c) and 
(d), and Model 3 (c) and (d).

Conclusions
Our paper aims to determine the efficiency of IBs and investigate the impact of credit risks and 
liquidity risks on IBs bank efficiency in Bangladesh between 2007 and 2018, employing a two-stage 
DEA method. In the first stage, we measure the efficiency scores, TE, PTE, and SE using output- 

Table 10. Impact of liquidity risk and credit risk on TE (checking robustness and removing 
endogeneity)

(OLS) (FE) (RE) (IV_2SLS) (PCSE)
VARIABLES TE TE TE TE TE

Zscore 0.00387* 0.00564** 0.00387* 0.00460 0.00387**

(0.00219) (0.00281) (0.00219) (0.00465) (0.00168)

LTD 0.134*** 0.0492 0.134*** 0.323* 0.134***

(0.0483) (0.0471) (0.0483) (0.191) (0.0455)

F_gap 2.53e-08 1.89e-07* 2.53e-08 1.66e-07* 2.53e-08

(9.39e-08) (9.85e-08) (9.39e-08) (8.76e-08) (9.53e-08)

LNNPL −0.0151 −0.0190 −0.0151 −0.0978*** −0.0151

(0.0105) (0.0140) (0.0105) (0.0317) (0.00932)

NPLratio 0.102** −0.0209 0.102** 0.0411 0.102***

(0.0443) (0.114) (0.0443) (0.0436) (0.0375)

LNLLP 0.0192** 0.0228** 0.0192** 0.0771*** 0.0192**

(0.00926) (0.0109) (0.00926) (0.0268) (0.00780)

AgeofBank −0.00453*** −0.00410 −0.00453*** −0.00453***

(0.00153) (0.00272) (0.00153) (0.00123)

NoofBranches 3.29e-05 0.000520* 3.29e-05 3.29e-05

(0.000168) (0.000297) (0.000168) (0.000192)

Crisisdummy −0.0248*** 0.00487 −0.0248*** −0.0421*** −0.0248***

(0.00919) (0.0118) (0.00919) (0.0135) (0.00654)

Constant 0.914*** 0.949*** 0.914*** 0.943*** 0.914***

(0.0557) (0.0561) (0.0557) (0.184) (0.0421)

Observations 83 83 83 83 83

R-squared 0.509 0.157 0.035 0.509

Number of DMU 7 7 7

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; Source: Author’s calculation.” 
Note: Second, third, fourth, fifth, and sixth columns are showing the results of OLS, FE, RE, 2SLS, and PCSE respectively. 
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oriented DEA under the BCC model. The impact of credit risk and liquidity risk is examined in 
the second stage. Findings show that credit risk and liquidity risk can influence the efficiency of IBs 
in Bangladesh. This thus rejects the “efficiency hypothesis” and confirms that IBs having less 
liquidity can be more efficient by utilizing the funds in profitable sectors. On the other side, credit 
risk confirms the “bad management hypothesis” that low credit risk-taking banks can be more 
efficient by making conservative and selective investments.

Findings also reveal that IBs of Bangladesh are overall 86% efficient, indicating that there is still 
14% space for improvement. The efficiency of the IBs highest in 2018 and lowest in 2007. While 
decomposing the efficiency frontier, it has been found that most of the IBs are operating at CRS 
(68%), then at DRS (18%), and the lowest portion is covered by IRS (14%). Moreover, we also 
observe a significant impact of the financial stability measured by the Z-score on individual banks’ 
efficiency. It suggests that financially stable bank can utilize their resources in a more efficient way 
to improve their overall efficiency scores.

Furthermore, robustness and endogeneity are major issues related to this type of analysis. 
However, robustness checks and endogeneity controlling findings also confirm the similar relation-
ship between credit risks, liquidity risks, and bank efficiency of IBs in Bangladesh. Where the age of 
the bank shows a negative relationship with bank efficiency. This implies that comparatively 
younger IBs can assure efficient performance, this can be due to their quick adaptability to new 
technologies. The increasing number of branches has a positive relation with efficiency. This 

Table 11. Impact of liquidity risk and credit risk on PTE (checking robustness and removing 
endogeneity)

(OLS) (FE) (RE) (IV 2SLS) (PCSE)
VARIABLES PTE PTE PTE PTE PTE

Zscore −0.000212 −0.00107 −0.000212 0.00301 −0.000212

(0.00109) (0.00157) (0.00109) (0.00223) (0.000646)

LTD 0.0138 −0.00229 0.0138 0.187** 0.0138

(0.0241) (0.0263) (0.0241) (0.0916) (0.0239)

F_gap 1.45e-08 −5.08e-08 1.45e-08 −7.96e-08* 1.45e-08

(4.68e-08) (5.50e-08) (4.68e-08) (4.21e-08) (2.15e-08)

LNNPL −0.0135** −0.00626 −0.0135** −0.0126 −0.0135***

(0.00525) (0.00783) (0.00525) (0.0152) (0.00491)

NPLratio 0.0476** 0.0447 0.0476** 0.0369* 0.0476**

(0.0221) (0.0637) (0.0221) (0.0209) (0.0201)

LNLLP 0.00832* 0.00264 0.00832* 0.00871 0.00832*

(0.00461) (0.00609) (0.00461) (0.0129) (0.00439)

AgeofBank −0.00146* −0.000417 −0.00146* −0.00146**

(0.000763) (0.00152) (0.000763) (0.000643)

NoofBranches 0.000183** −5.77e-05 0.000183** 0.000183**

(8.37e-05) (0.000166) (8.37e-05) (7.26e-05)

Crisisdummy −0.000200 −0.00499 −0.000200 −0.000399 −0.000200

(0.00458) (0.00658) (0.00458) (0.00649) (0.00250)

Constant 1.036*** 1.039*** 1.036*** 0.858*** 1.036***

(0.0277) (0.0313) (0.0277) (0.0884) (0.0229)

Observations 83 83 83 83 83

R-squared 0.186 0.107 0.186

Number of DMU 7 7 7

Note: Standard errors in parentheses, *** p<0.01, ** p<0.05, * p<0.1; Source: Author’s calculation.” 
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highlights the importance of using a larger network through branches to utilize the resources in an 
efficient way. The crisis dummy confirms that during the financial crisis period banks are perform-
ing inefficiently.

Our study contributes to the existing limited literature in the area of IBs by measuring their 
efficiency and examining the impact of credit risks and liquidity risks on efficiency. Findings might 
have importance to the regulators of financial institutions, government policymakers, and bank 
management. Based on our findings, we have two major suggestions. First, the government and 
regulators should incorporate regulations to improve the level of liquidity held by IBs, as efficient 
IBs are taking higher liquidity risks to remain efficient. Second, the risk management unit of the 
inefficient IBs should work to reduce the NPL amount and maintain the loan (investment) loss 
provision to remain efficient.

Table 12. Impact of liquidity risk and credit risk on SE (checking robustness and removing 
endogeneity)

(1) (2) (3) (4) (5)
VARIABLES SE SE SE SE SE

Zscore 0.00408* 0.00668** 0.00408** 0.00159 0.00496***

(0.00208) (0.00277) (0.00208) (0.00462) (0.00149)

LTD 0.120** 0.0513 0.120*** 0.137 0.108***

(0.0457) (0.0465) (0.0457) (0.190) (0.0349)

F_gap 1.07e-08 2.39e-07** 1.07e-08 2.46e-07*** 2.94e-08

(8.89e-08) (9.72e-08) (8.89e-08) (8.71e-08) (8.56e-08)

LNNPL −0.00161 −0.0128 −0.00161 −0.0851*** 0.00528

(0.00998) (0.0139) (0.00998) (0.0315) (0.00835)

NPLratio 0.0540 −0.0651 0.0540 0.00427 0.0478

(0.0420) (0.113) (0.0420) (0.0433) (0.0419)

LNLLP 0.0109 0.0201* 0.0109 0.0684** 0.0115*

(0.00877) (0.0108) (0.00877) (0.0267) (0.00692)

AgeofBank −0.00308** −0.00366 −0.00308** −0.00301**

(0.00145) (0.00268) (0.00145) (0.00126)

NoofBranches −0.000150 0.000576* −0.000150 −0.000177

(0.000159) (0.000294) (0.000159) (0.000194)

Crisisdummy −0.0245*** 0.00991 −0.0245*** −0.0416***

(0.00871) (0.0116) (0.00871) (0.0134)

Constant 0.877*** 0.910*** 0.877*** 1.085*** 0.825***

(0.0527) (0.0554) (0.0527) (0.183) (0.0287)

Observations 83 83 83 83 83

R-squared 0.532 0.221 0.482

Number of DMU 7 7 7

Note: Standard errors in parentheses *** p<0.01, ** p<0.05, * p<0.1. Source: Author’s calculation.” 

Table 13. Hausman (1978) specification test
Model 1 (c) and 
Model (d) Coef.

Model 2 (c) and 
Model (d) Coef

Model 3 (c) and 
Model 3 (d). Coef

Chi-square test value −8.963 −2.522 −8.34

P-value 1 1 1

Source: Authors calculation.” 
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Conversely, our study has a few limitations as well. First, we have considered only SEC-listed seven 
IBs; many banks are doing Islamic banking alongside their conventional banking. Our selected banks 
may cover most of the Islamic banking segment; however, they may not cover Bangladesh’s entire 
Islamic banking segment. Second, as Bangladesh is a developing country, the findings from this study 
may not be appropriate for developed countries. Third, while credit risk and liquidity risk are important 
risks in Islamic banking, it should be noted that other types of risks, such as market risk, operational 
risk, Shariah risk, legal and regulatory risk, strategic risk, and concentration risk, have not been 
explored in this article. Further research is needed to fully understand the risks involved in Islamic 
banking. Finally, although most of the liquidity and credit risk indicators are considered, some other 
indicators of liquidity risk, such as LCR (liquidity coverage ratio), net stable fund ratio, and liquid assets 
to total loans (investments), are not considered. Future studies can be extended in multiple ways by 
considering these limitations. Researchers may conduct their research by comparing the influence of 
liquidity and credit risk on efficiency between IBs and CBs. Additionally, a cross-country analysis can 
also be performed to compare developed and developing countries’ outputs.
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