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Abstract

This study aims to analyze the bank-specific and macroeconomic determinants
of non-performing loans (NPLs) of private commercial banks (PCB) in
Bangladesh. It considers panel data from 2014 to 2018 of selected 33 listed
PCBs and annual macroeconomic data from 2000 to 2018. This study finds
equity to total assets, interest income, lending capacity, and return on equity of
bank-specific and unemployment and consumer price index of macroeconomic
determinants as significant determinants of NPLs in Bangladesh. The impulse
response functions (IRF) indicate that the reactions of NPLs are positive
toward the shocks on return on equity, return on assets, lending capacity, asset
management and operating efficiency of banks. Wald statistics indicate bank-
specific and macroeconomic variables can jointly influence the NPLs. It is
expected that, the research-based recommendations will benefit bankers and
regulatory authority to formulate appropriate policies to reduce the portion of
NPLs in Bangladesh.

Keywords : Bank-specific Determinants, Impulse Response Functions,
Macroeconomic Determinants, Private Commercial Banks, PVAR Model.

1. INTRODUCTION

Economic development of a country significantly depends on a stable banking sector
(Prochniak & Wasiak, 2017). Banks play intermediary role in transferring small and
segregated savings to productive investment sectors. The contribution of banking
sector is more important for a developing country like Bangladesh which supplies
both short-term and long-term capital due to absence of an efficient capital market. An
active banking system utilizes the available resources in a significant manner through
appropriate allocation. Banks supply capital to individuals, organizations, and the
government to implement development projects, enhance productivity, and create
job opportunities. Therefore, existence of a sound banking sector is a prerequisite for
a developed nation as it supplies capital (Bannier & Hirsch, 2010). The journey of
banking sector in Bangladesh after liberation in 1971 has been quite challenging due
to corruptions, mismanagement, influence of top management, lack of monitoring
capacity of the central bank and non-compliance of existing legal requirements. To
accelerate the free flow of savings to production sectors commercial banks were
nationalized as the economy that time was fully controlled by public sector players.
Bangladesh Bank, the central bank of Bangladesh used to control most of the activities
of banks. To take banking system to the next level, government reformed banking
sector by allowing private banks to operate and to make this sector competitive by
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recapitalizing banks, introducing new types of loans, making interest rates more
flexible in the early 1980s. As of 2019, there were 57 commercial banks with 10286
branches and Tk. 14572.9 billion total assets (Dey, 2019). This sector is gradually
expanding with a greater number of financing instruments and financial institutions.
Although the size is expanding, the increasing number of scams, malpractices, heists
and corruptions put this promising sector under unprecedented challenges.

1.1 Recent Scams and Image Crisis of Banking Sector

International cyber hackers heisted BDT 6,796 million from the treasury account of
Bangladesh Bank, the central bank of Bangladesh, in 2016. An investigation committee
was formed headed by the former governor of Bangladesh Bank Dr. Farashuddin (“No
BB heist”, 2017). Farmers Bank, a PCB, embezzled BDT 5,000 million with the help
of 11 different companies during 2013-2017. Bangladesh Bank instructed the Farmers
Bank to conduct a functional audit in this regard (Uddin, 2018). Janata Bank, a state-
owned commercial bank (SCB), was involved in loan scam of BDT 12,300 million
during 2013-16. The corrupt company, Thermax, requested Janata Bank to reschedule
the loans and Janata Bank duly sent the request to the Bangladesh Bank (“Another
Janata Bank”, 2018). NRB Commercial Bank, a PCB, did irregularities in sanctioning
loan of BDT 7,010 million during 2013-16. Bangladesh Bank appointed an observer
to restore the discipline and corporate governance in that bank (Islam, 2017). BASIC
Bank, an SCB, Embezzled BDT 45,000 million through fictitious companies and
dubious accounts during 2009-2013. Anti-Corruption Commission (ACC) sued 120
officials of that bank through 56 cases (Rahman, 2013). Bismillah Group took loan
of BDT 11,740 million from few banks namely Janata Bank, Prime Bank, Jamuna
Bank, Premier Bank and Shahjalal Islami Bank in 2011 in the name of few fake sister
concerns and laundered the money to foreign countries. ACC filed 12 cases against
54 people over this notorious scam (“Bismillah Group Chairman”, 2018). Apart
from these scams, there are many more corruptions that took place throughout the
decades and paralyzed the banking sector. Due to these incidents, people have lost
their confidence in the banking system of Bangladesh (Islam, 2020). Irregularities,
corruptions in credit management result in accumulation of NPLs over the period.

1.2 Overview of NPLs in Bangladesh

According to International Monetary Fund (IMF), NPL refers to that portion of
interest and principal which is due by 90 days or more!. NPLs are of three types
in Bangladesh, such as substandard if a loan is due over three months but less
than nine months, doubtful if the loan is due for more than nine months but less
than twelve months, and bad or loss if the loan is overdue for more than twelve
months®. The portion of NPLs in Bangladesh is increasing in almost all types of
banks as a consequence of sanctioning loans without due appraisal, interference

' IMF. 2005. The Treatment of Nonperforming Loans (BOPCOM-05/29) — Eighteenth Meeting of the IMF Committee on
Balance of Payment Statistics. Washington D.C. June 27-July 1. https://www.imf.org/external/pubs/ft/bop/2005/05-29.pdf.

2 The central bank revised the loan classification rules effective 30 June 2019. Bangladesh Bank. 2019. Banking
Regulation and Policy Department Circular No. 03. 21 April.
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of top management in processing the loans, inappropriate asset valuation, and
irresponsibility of bankers. Banks do not remove the classified loans fearing image
crisis and probable legal issues.

Gross Ratio of NPL to Total Loan, by Type of Bank
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Figure 1 : Gross ratio of NPL to Total Loan, by Type of Bank

Although recovery rate was satisfactory up to 1999, the gross ratio of NPLs increased
over the last ten years (Dey, 2019). NPLs reduce lending capacity of banks. To
supplement NPLs, an additional reserve is required to create. Banks need to bear
additional risks as profitability is compromised. Finally, NPLs hamper the overall
credit quality of banks.

In line with the above background, this study aims to evaluate the bank-specific
determinants following the methodology of De Bock and Demyanets (2012) by
using panel data of 33 commercial banks from 2014 to 2018 and macroeconomic
determinants from 2000 to 2018 of NPLs. Since, there are 40 private commercial
banks in Bangladesh, 33 samples cover 82.5% of total, which is highly representable.

After introduction, section 2 reviews the previous studies on NPLs and relevant
determinants, section 3 focuses on the sources and justification of using data
and methodology. Section 4 presents empirical results of bank-specific and
macroeconomic determinants of NPLs, through panel vector autoregressive (PVAR),
ordinary least square (OLS) and impulse response functions (IRF) methods and
discuss the outcomes with policy implications. Section 5 concludes the study.

2. LITERATURE REVIEW

Loans do not perform as per expectation for different reasons. As NPLs are not
desirable, banks should identify the reasons and take stern actions not to avoid NPLs
(Anastasiou, 2016). Bank specific factors play vital role in keeping the NPLs within
desired level. There are few previous studies which indicate the impact of internal
variables on NPLs. Towhid, Havidz and Alnawah (2019) applied pooled OLS, fixed
effect and random models to trace main factors responsible for non-performing loans
in Bangladesh considering 16 private commercial banks. Using data from 2011 to
2016, they observed significantly negative relation of net loans to deposit ratio,
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average assets and inflation on NPLs. Ali (2012) considered state-owned commercial
banks to know the reasons for NPLs. He found inconsistent policies, decreasing GDP
growth, political unrest, increase in crimes, ownership concentration, and inefficiency
of banks play vital role in increasing NPLs. Zheng, Bhowmik and Sarker (2020)
observed both internal and external factors are responsible for NPLs in Bangladesh.
Mondal (2016) studied data from 2005 to 2014 of 22 commercial banks and noticed
failure to set strict credit policy increases the amount of NPLs in Bangladesh. Jiménez
and Saurina (2004) observed significant influence of lending capacity and policy of
banks on NPLs. They strongly recommended to evaluate the project on the basis of
cost and benefits. Reddy (2004) observed a negative impact of additional costs on
NPLs. These costs temper capital base of banks by reducing the profitability and
capital adequacy. Mohanty, Das, and Kumar (2018) also found a negative correlation
between NPLs and profitability. They also noticed that NPLs increase financial risk as
they create bottleneck in the economic development of a nation. Similarly, Adhikary
(2006) observed adverse impact of NPLs on banks performance and they also pull
back the economic growth. NPLs mainly occur due to ineffective monitoring and
supervision, poor credit recovery capacity, insufficient legal supports, and political
pressures (Boudriga, Taktak, & Jellouli, 2009). Kiran and Jones (2016) studied
relationship between NPLs and bank efficiency in Singapore and Malaysia. They
applied Tobit regression model and found that NPLs hamper efficiency and disrupt
profit earning capacity of banks. Podder (2012) considered advance to deposit
ratio and equity to total asset ratio to measure their impact on NPLs and observed
important determinants of profitability. Lata (2015) used time series data to measure
the relation of NPLs with profitability and interest income of state-owned banks. She
found negative relations with both the determinants. Even in Ghana, Nsobilla (2016)
verified the impact of NPLs on the financial performance by using secondary data
of six rural banks. He applied OLS method and noticed that NPLs, loan recovery
capacity, cost-income ratio and total revenue variables are significantly correlated.
Surprisingly, Adebisi and Matthew (2015) found insignificant relation between NPLs
and ROE in Nigeria. Hossain and Ahamed (2015) considered 30 private commercial
banks to know the capacity of operating expenses, and highest interest rate to explain
NPLs by using fixed effect panel regression analysis and observed significant results.
NPLs and profitability found to be negatively correlated in Nepal (Bhattarai, 2016),
India (Kiran & Jones, 2016), Ethiopia (Balango & Rao, 2017) and Bangladesh (Akter
& Roy, 2017). Matin (2017) applied feasible generalized least square model for panel
data of commercial banks in Bangladesh and found negative impact of bank size,
liquidity, loss on loan, and NPLs on return on assets.

To know the impact of macroeconomic variables on NPLs, Festic and Repina (2009)
tested the effect of macroeconomic and bank-specific determinants for NPLs in
Baltic States using cross section panel regression for 21 years. They observed that
economic recession and growth of NPLs go hand on hand. They further noticed
that rapid growth of credit, increases the possibility of NPLs. Kavkler and Festic
(2010) considered 12 macroeconomic and financial variables to measure their impact
on the NPLs using OLS method taking data from 1997 to 2007 in few selective
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European countries. They noticed that strong economy enhances the quality of credit
and reduces the amount of NPLs. Fainstein and Novikov (2011) used GDP growth,
unemployment rate, and banks’ accumulated loan growth to measure their impact
on NPLs using vector error correction model in Latvia and Lithuania. Their findings
showed that real GDP growth plays significant role as determinant of NPLs’ growth.
On the other hand, Klein (2013) found significant impact of inflation, GDP growth
rate and unemployment in Estonia, Lithuania, Hungary, Bosnia and Herzegovina,
Bulgaria, Croatia and Czech Republic. He applied difference generalized method
of moments (GMM), system GMM and fixed effect model taking data from 1998
to 2011. Donath, Cerna, and Oprea (2014) used lending interest, GDP, inflation, and
unemployment rates in Romania and three Baltic States taking data from 2000 to
2013. They observed significant negative correlation between all the variables and
NPLs in four countries. Though inflation was positive in Lithuania and interest rate
was positive in Romania.

The above review indicates that there has not been any study on bank-specific and
macroeconomic determinants of NPLs in Bangladesh. Banks in Bangladesh are
under serious pressure for increasing amount of NPLs. Bangladesh Bank, Center
for Policy Dialogue (CPD), Bangladesh Institute of Bank Management (BIBM) and
few public and private organizations conducted seminars, round-table discussions on
such topic in different occasions but there has not been done any scientific empirical
research so far. This study attempts to verify wide range bank-specific determinants
namely equity on total assets (ETA), growth of gross loans (GGL), return on assets
(ROA), returns on equity (ROE), interest income (II), lending capacity (LC), asset
management quality (AM) and operational efficiency (OE) and macroeconomic
variables namely unemployment (UN), GDP growth (GDP), inflation (INF) and
consumer price index (CPI) rates on NPLs considering 33 commercial banks in
Bangladesh. The research outcomes will benefit decision makers of commercial
banks, government, and regulatory authority to develop appropriate framework to
reinforce the sustainability of banks by reducing the NPLs.

3. DATA AND METHODOLOGY
3.1 Data Sources

In this study, to measure the determinants of NPLs, bank-specific panel data such as
equity on total assets, growth of gross loans, return on assets, returns on equity, interest
income, lending capacity, asset management quality and operational efficiency have
been considered from 2014 to 2018 of 33 private commercial banks in Bangladesh.
The samples have been selected based on the availability of data. The data have been
collected from the annual reports of selective banks. The macroeconomic data such
as unemployment, GDP growth, consumer price index and inflation rates and the
annual NPLs of Bangladesh from 2000 to 2018 have been collected from the website
of CEIC data (SG) Pte Ltd>.

3 https://www.ceicdata.com
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3.2 Sample Characteristics and Justifications

This section defines each bank specific variable and explain reasons for using asset
management quality, operational efficiency and four macroeconomic variables.

Table 1: Definition of Bank-Specific Variables

Variable Definition
Equity on total assets ETA= Owners Equity
Total Assets
Growth of gross loans GGL= Aiross Loan
Base Gross Loan
Return on assets ROA= Net Income
Total Assets
Returns on equity ROE — Return Available for Shafeholders
Total Owners Equity
Interest income II = Interest Revenue-Interest Expenses
Lending capacity LC = Total Deposit
Asset management quality AM = Operating Income
Total Assets
) ) Operating Expense
Operational efficiency OE =
Interest Income

Asset Management Quality

Superior asset management quality ensures stability and growth of a bank in the long
run. It increases the earnings capacity and reduces the risk level of a bank through
optimization. Non-performing assets can be reduced drastically by implementing
proper asset management system (Salike & Ao, 2018). In this study, asset management
has been determined by comparing the operating income against the total assets of a
bank. The measurement parameter is, higher the ratio, better the performance of a bank.

Operational Efficiency

Operational efficiency means the best utilization of man and materials of an
organization. It is a strategical trade-off between cost and productivity. Operational
efficiency in bank indicates lowering cost and internal wastage and to provide
excellent services to customers to survive in the severe competition. Operational
efficiency not only benefits a bank, it also enhances the overall productivity of an
economy (Allen & Rai, 1996). Now-a-days banks not only focus on basic services
like deposit collections, withdrawals, and providing credits, they also concentrate
on technology upgradation, environmental issue, infrastructural development,
employees’ benefits, and service delivery process. All these arrangements require
huge capital involvement. A meaningful combination of quality service, profitability
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and sound financial capacity ensures excellent operational efficiency. In this study,
operational efficiency has been determined by considering the ratio of total operating
expenses and interest income.

Nkusu (2011) mentioned that macroeconomic variables influence NPLs. NPLs
increase during recession and tend to reduce during fair economic condition. This
study considers the following variables:

Unemployment Rate (UR): unemployment is the consequence of low economic
activities. During financial crisis and economic meltdown, unemployment increases.
Unemployment reduces earnings capacity of borrowers and thus increases the NPLs,
therefore, it has positive relation with the NPLs.

Gross Domestic Product (GDP) Growth: Landefeld, Moulton, Platt and Villones
(2010) stated that GDP is the most appropriate variable to represent economic
condition of a country. GDP has negative relation with the NPLs. He found that when
economy improves, the amount of NPLs tend to reduce and vice-versa.

Inflation (INF): Inflation is another economic consequence. When inflation
increases, the purchasing power of money decreases. During inflation, real values
of commodities increase and people lose their repayment capacity, therefore, it has
positive relation with NPLs. Although, Rajha, (2016) observed both positive and
negative impact of inflation on the NPLs.

Consumer Price Index (CPI): CPI measures the weighted average price of a basket
that includes various goods and services. When CPI increases, people need to pay
more and it reduces the real income. An increase in CPI, decreases the repayment
capacity of borrowers thus increase the amount of NPLs.

To measure determinants of NPLs, it is important to specify dependent variables. As
mentioned above, the variables are divided into two parts, internal or bank-specific and
external or macroeconomic variables. The appropriate time period has not been mentioned
in any previous studies. Jakubik and Reininger (2013) emphasized on the use of recent data.

3.3 Methodology

Rinaldi and Sanchis-Arellano (2006) recommended to use panel unit root to check
cointegration among the variables. For this study, Augmented Dickey Fuller (ADF)
and Phillip-Perron (PP) unit root tests have been performed for both panel and time
series data. OLS method has been applied to estimate the impact of determinants on
NPLs creating six unique models assuming there is no multicollinearity among the
independent determinants. To conduct panel vector autoregression (PVAR) for the
bank-specific determinants, appropriate lag selection criteria has been applied and
based on the result, panel OLS has been applied using fixed effect model whereas
for macroeconomic data, OLS has been applied. Here all the variables have been
considered as endogenous. Impulse response functions have been used to verify the
dynamic behavior of the model using Cholesky decomposition. An IRF explains the
reaction of an endogenous variable against a certain shock. This is a very useful
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tool to analyze empirical causal relationship and policy effectiveness. It monitors the
impact of a variable on other variables in the system. IRF is a shock to VAR system.
It identifies the responsiveness of dependent variable in the VAR when a shock is put
to the error term. The shock on error term change the dependent variable during the
next period. This error term is also known as innovation, impulse or shock.

4. EMPIRICAL RESULTS
4.1 Descriptive Statistics

Table 2 shows descriptive statistics for bank-specific and macroeconomic determinants
used in the regression model. Key items include mean, standard deviation, minimum
and maximum values. This table gives a superficial idea about the nature of data
used in the model. It indicates, bank-specific variables have 165 observations, that is
S-year data of 33 banks whereas macroeconomic variables have 19 annual data from
2000 to 2018. In the empirical panel VAR models, macroeconomics variables have
been excluded. The estimate for macro variables is based on OLS method.

Table 2 : Descriptive Statistics

NPLp | ETA | GGL | ROA [ ROE | I | LC | AM | OE | NPLt | UN | GDP | INF | CPI
Mean 322 | 006 | 006 | 005 | 017 | 2225 | 2274 | 005 | 091 | 1542 | 413 | 001 | 006 | 625

Max 1064 | 015 | 0.69 | 026 | 200 | 2428 | 2649 | 023 | 1694 | 31 | 500 [ 101 | 700 | 1250
Min 0.00 | 001 | -0.06 | 0.00 | -3.07 | 1291 | 976 | 000 | -200 [ 6 | 300 | -114 | -10.00 | 240
Std.Dev. | 265 | 003 | 007 | 0.05 | 050 | 1.67 | 528 | 0.03 | 170 | 840 | 052 | 064 | 352 | 286
Obs 165 | 165 | 165 | 165 | 165 | 165 | 165 | 165 | 165 | 19 19 19 19 19

4.2 Correlation Matrix

Table 3a and 3b exhibit correlation matrix among the variables. The weak pair-wise
correlation indicates that there is no multicollinearity between the determinants.
Although Gujrati (1995) suggested that in constructing estimation model with
dependent and independent variables, multicollinearity does not create any problem.

Table 3a : Correlation Matrix (Bank-specific Variables)

NPL | ETA | GGL | ROA | ROE | 1I LC | AM | OE
NPLp | 1.000
ETA | -0.163 | 1.000
GGL | 0.110 | 0.031 | 1.000
ROA | 0.012 | 0.150 | -0.107 | 1.000
ROE | -0.145 | 0.000 | -0.041 | 0.021 | 1.000
I 0.307 | -0.163 | -0.053 | -0.158 | -0.051 | 1.000
LC 0.232 | 0.036 | 0.064 | -0.004 | -0.273 | 0.075 | 1.000
AM | -0.124 | 0.084 | -0.008 | -0.017 | 0.067 | -0.127 | -0.265 | 1.000
OE -0.116 | -0.050 | -0.002 | -0.104 | -0.070 | 0.070 | -0.334 | 0.187 | 1.000
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Table 3b : Correlation Matrix (Macroeconomic Variables)
NPLt UN GDP INF CPS
NPLt 1.000
UN -0.433 1.000
GDP -0.208 0.324 1.000
INF -0.003 -0.122 -0.062 1.000
CPS -0.589 0.030 0.392 0.325 1.000

4.3 Unit Root Tests

Table 4a shows panel unit root fisher-type tests and 4b shows unit root tests results for
panel and time series data respectively. In estimating Panel VAR, positive cointegration
among the determinants may not give appropriate results. Therefore, testing unit root is
essential. the stationarity of variables has been tested by applying ADF and PP unit roots.

Table 4a : Panel Unit Root Fisher-Type Tests

ADF PP
1(0) (1) 1(0) (1)
NPL 5.04% %% 5.08%%
ETA 14.20%%+ 14.14%%%
GGL 1138+ 11.39%+
ROA 5. 1655 847w
ROE 9.7 1 9.95%x
I 5.62%%x 5.86%%*
LC 3.36%* 5.35%
AM 6.56% %% 10.83%%+
OE 7.01%%* 6.847%%x

The data of GDP growth and inflation have been converted to first difference. The
results permit to go for further tests

Table 4b : Unit Root Tests

ADF PP

1(0) (1) 1(0) (1)
NPLt 1.90 3.02% 1.89 3.06%*
UN 3.38%* 3.60%*
GDP 0.97 3.67%* 1.03 4435
INF 2.13 4.99%#* 1.99 5.02%%*
CPI 3.81%* 3.81%*

* Statistical significance at 10%, **Statistical significance at 5%, and ***Statistical significance at 1%.
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4.4 Cointegration Test

Table 5 shows cointegration test result. The null hypothesis is that, there is no
cointegration among the determinants. After applying Kao residual cointegration
test, it is observed that p-value is less than 5%, that means the null hypothesis cannot
be rejected. The test result confirms there is no cointegration among the variables,
therefore it allows to run the panel VAR model.

Table 5 : Kao Residual Cointegration Test

Prob.
0.0002

t-Statistic
-3.55452

ADF

4.5 Lag Selection Criteria

Table 6 represents lag length selection criteria. Since, the variables are suitable
for panel VAR model, it is important to know the lag length using several popular
information criteria such as Akaike (AIC), Schwartz (SC) and Hannan and Quinn
(HQ). All the information criteria suggest to apply 2 lags.

Table 6 : Lag Length Selection Criteria

Lag AIC SC HQ

0 19.55911 19.80417 19.58347
1 16.07435 17.54473 16.22051
2 10.95533* 13.65102%* 11.22329*

Source: Author calculations.
*Indicates lag order selected by the criterion.

4.6 Bank-Level and Macroeconomic Factors Estimate

To estimate the impact of determinants on NPLs, both random and fixed effect
models have been applied. To know the appropriate method, following hypotheses
have been established:

Null hypothesis: random model is appropriate
Alternative hypothesis: fixed model is appropriate.

The Hausman test result (p<0.05%) indicates that null hypothesis is rejected,
therefore, fixed model is appropriate. Following the methodology of Kjosevski and
Petkovski (2017), the OLS models have been designed. Table 7 shows the estimates
of six different models. The model 1 includes all the bank-specific determinants.
Equity to total assets have significant negative impact whereas interest income and
lending capacity have significant positive impact on NPLs. These results are similar
to the findings of Berger and DeYoung (1997).
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Table 7 : Estimation Results

149

Determinants

Model 1

Model 2

Model 3

Model 4

Model 5

Model 6

C

-8.38%**

-7.82%%%

1.86

58.70%**

NPLp(-1)

0.83%%*

NPLp(-2)

0.77%**

ETA

-13.96%**

-17.04%**

ETA(-1)

-18.08

ETA(-2)

421

GGL

5.03

4.07

GGL(-1)

4.72

GGL(-2)

1.93

ROA

4.28

3.17

ROA(-1)

3.95

ROA(-2)

ROE

-0.48

-0.68***

ROE(-1)

-0.80

ROE(-2)

0.11

II

0.46%**

0.49%*

II(-1)

0.15

11(-2)

0.05

LC

0.07%%*

0.10%**

LC(-1)

0.042

LC(-2)

-0.01

AM

-0.83

-3.88

AM(-1)

-5.80

AM(-2)

-16.47%%*

OE

-0.13

-0.08

OE(-1)

-0.17

OE(-2)

0.16**

UN

-7.48%H%

GDP

2.98

INF

0.43

CPI

-2.06%**

R-squared

0.18

0.12

0.10

0.59

0.16

0.61

Adjusted R-squared

0.15

0.10

0.07

0.46

0.12

0.57

Wald test (p-value)

0.00

0.00

Source: Author's calculation.
*Statistical significance at 10%, **Statistical significance at 5%, and ***Statistical significance at 1%.
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Growth of gross loans and return on assets have positive but insignificant results.
Return on equity, asset management and operating efficiency have negative and
insignificant impact on NPLs. Model 2 includes only the profitability factors. Return
on equity has significant negative impact, return on asset has insignificant positive
result and interest income has significant positive impact. The result fairly indicates
that when NPLs increases, it reduces the earnings of shareholders. Therefore,
negative correlation between the variables is desired. Model 3 includes determinants
that represent management efficiency. Asset management and operating efficiency.
The result shows negative impacts. This postulates that efficient management of
banks reduces the portion of NPLs. Model 4 includes macroeconomic variables.
Unemployment and consumer price index have significant negative impact, which
is undesirable whereas, GDP growth rate and inflation have positive impact. The
positive GDP growth is the indication of good economy. During boom economy,
investment increases and banks sanction more loans. Due to excessive loans, the
amount of NPLs becomes very high. In an inflationary economy, purchasing power
of money is reduced as commodity prices go up. Borrowers need to pay more money
to maintain normal life style as a result, they face problems in repaying interests and
loans. Model 5 and 6 include bank-specific lag determinants and the Wald statistics
(p<5%) indicate that the variables under both situations can jointly influence NPLs.
The negative coefficient of ROE indicates that less profitable or losing banks assume
more credit risk. This result is consistent with the findings of Swamy (2012). He
concluded that bad management is responsible for low profitability and forces
managers to take risky decisions to keep the profit level as high as possible and thus
emotional growth turns into bad loans.

4.7 Impulse Response Functions

To verify the dynamic behavior of the models, IRFs have been assessed. The IRFs
describe the reaction of NPLs in the system to shocks in another variable while
keeping the shocks of other variables zero. The IRFs for the model are shown in
figure 2.

Response of NPL
Response of NPL to ETA Response of NPL to GGL
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Figure 2 : Impulse-response Functions

The IRFs reflect responses of NPLs for one standard deviation shock of NPLs to each
bank-specific variable. The red lines indicate 90% confidence intervals. The shock on
ETA, GGL, AM and OE reduces the NPLs over the time while that of on ROA, ROE,
IT and LC improve the conditions.

The above empirical results resemble the actual banking scenario in Bangladesh. The
Government of Bangladesh has been trying to keep the NPLs in control by framing
new policies, reviewing laws, regulations, acts and guidelines for changes which
cover Money Loan Court Act, 2003, Bank Company Act, 1991, Bangladesh Bank
Order, 1971, and Bankruptcy Act, 1997 so on and so forth. Formation of a special
audit for banks is under consideration to inspect anomalies in this sector (Emran,
2019). Despite various measures, banks are still in serious trouble to hold the reins
of NPLs. While lending loans, banks should carefully appraise the proposals and
follow the code of conducts to ensure security of loans. People who are involved in
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loan appraisal and processing activities should be free from any sort of political and
administrative pressures. The loan recovery policy should also be made strict and
smooth ensuring necessary legal supports from the government and the regulatory
authority. In Bangladesh, there is a practice of appointing directors of board and
Chairman of banks on political linkage, as a result, the political influence in different
banking decisions and activities cannot be avoided. If they are appointed based on
appropriate competency, it will not only improve decision making quality but also
keep the decisions free from any sort of political interventions. Government should
provide simple and hassle-free solutions to resolve insolvency and bankruptcy
related problems by amending the Bankruptcy Act, 1997. This will protect the
interest of small investors and depositors. In case of mortgaged loan, banks should
value the collaterals properly with the help of professionals to minimize or avoid the
default risks. At present there is no asset management company (AMC) working in
Bangladesh to resolve NPLs related problems. Formation of AMC can reduce NPLs
to a significant extent. The loss-making public banks should either be merged or
privatized or divested or restructured as the case may be to increase their profitability
and sustainability. The NPLs of South Korea and Malaysia are taken over by their
AMCs and sell the packages at realistic prices and thus give the banks a relief indeed
(Emran, 2019).

5. CONCLUSION

This study has attempted to analyze the bank-specific and macroeconomic
determinants of NPLs for a panel of 33 commercial banks in Bangladesh. The
existing literature supports the findings of this study. It is observed that among
bank-specific determinants, equity to total assets, interest income, lending capacity,
and return on equity have significant impact on the NPLs while unemployment and
consumer price index of macroeconomic determinants have significant impact. The
IRFs indicate that NPLs react to a shock on return on equity, return on assets, lending
capacity, asset management and operating efficiency positively. It is also evident that,
a smooth and robust banking system can ensure sustainable economic growth of this
country. Regulators and commercial banks are highly recommended to follow the
research-based implications of this study to frame appropriate policies and to take
banking decisions related to NPLs. This paper has been prepared by considering only
five years’ data of 33 banks. Potential researchers may cover more data and banks.
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