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Abstract 
In recent decades, financial crises in various countries have often been preceded by the rise in non-performing loans (NPLs) in the banks’ 
asset portfolios. The increase in NPLs is proven to have adverse impact on the banking sector so that understanding the determinant of 
NPLs is immensely crucial to ensure the efficiency and soundness of the overall economy. This study aims to shed light on bank-specific 
factors that affect loan default problems in developing countries whose banking sectors play a major role in the overall economy. This study 
analyzes panel data sets of 36 commercial banks listed in the Indonesian Stock Exchange during the period 2008–2015. Applying fixed-
effects panel regression model reveals that Indonesian banks’ profitability and credit growth negatively influence the number of NPLs. 
Moreover, banks with higher profitability are proven to have lower NPLs because they can afford adequate credit management practices. 
Likewise, banks with higher credit growth evidently have lower NPLs in the sense that they demonstrate more specialized lending activity 
and thus have better credit management systems. These findings imply that, in order to lower loan defaults that can deteriorate banks’ asset 
quality, banks should maintain their level of profitability and increase, rather than decrease, their credit supply to debtors.  
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1. Introduction 1 

 

In the last two decades, a remarkable series of financial 
crises have occurred in several countries. The recent Global 
Financial Crisis in 2007-2008 that was caused by credit 
crunch of the U.S. sub-prime mortgages resulted in an 
economic crash and instability in the global markets. 
Previously, financial crises hit fast-growing countries in East 
Asia in 1997, leading to a significant outflow of foreign 
investment funds from these economies (Deesomsak, 
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Paudyal, & Pescetto, 2004; Machrouch, Soedarmono, & 
Tarazi, 2011). Financial crises are frequently marked by a 
hike in non-performing loans (henceforth NPLs) in banks’ 
loan portfolios. Following the Global Financial Crises, NPLs 
have been under the surveillance of the government and 
bank management, since they are considered to be 
associated with bank failures and crisis (Ghosh, 2015). This 
phenomenon is exacerbated in countries that heavily rely on 
banks as financial intermediaries that allocate funds 
throughout the economy (bank-based economies), such as 
Indonesia.  

In countries with bank-based economic systems, banks 
play a major role in the sustainability of the financial system 
and become the main resort for funding, as these countries’ 
capital markets are still emerging (Moradi, Mirzaeenejad, & 
Geraeenejad, 2016). Regardless of its prominence in the 
financial system and economy, the banking sector in 
Indonesia demonstrates an exceptional attractiveness 
compared to its neighboring countries due to its high credit 
growth and profitability. Figure 1 displays the status of credit 
growth, net interest margin (NIM), and non-performing loans 
(NPL) of ASEAN-5 countries in 2016. The credit growth of 
Indonesian commercial banks was 7.9 per cent in 2016. 
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the determinant-factors affecting the NPL, focusing on bank-
specific aspects and also discusses how data and 
information are gathered and analyzed. The last section 
concludes and suggests policy implications for the 
Indonesian commercial banking industry.  

 
 

2. Literature Review 
 

2.1. Literature on Non-performing Loan 
Determinants 

 

Non-performing Loans (NPL) can be attributed to bank-
specific and macroeconomic factors (Beaton et al., 2016; 
Dimistrios et al., 2016; Ekanayake & Azeez, 2015; 
Vatansever & Hepsen, 2013). Among the macroeconomic 
factors, business cycle, inflation rate, interest rate, and 
exchange rates are common determinants of NPLs in banks’ 
portfolios (for instance, Beck, Jakubik, & Piloiu, 2015; Klein, 
2013; Love & Ariss, 2013; Skarica, 2013). Meanwhile, the 
financial aspects of internal banks including credit growth, 
capitalization, loan loss provision, portfolio composition, 
profitability, net interest margin, efficiency, and size are 
common determinants of NPLs (for instance, Ghosh, 2015; 
Klein, 2013; Love & Ariss, 2013).  

More specifically, analyzing the effects of macroeconomic 
variables on loan performance in the Indonesian banking 
sector has also been undertaken by many researchers (for 
example, Alexandri & Santoso, 2015; Diyanti & Widyarti, 
2012; Poetry & Sanrego, 2011). Moreover, Diyanti and 
Widyarti (2012) find that external and internal factors such 
as bank size, Capital Adequacy Ratio (CAR), Gross 
Domestic Product (GDP), and inflation are attributed to loan 
defaults of commercial banks in Indonesia. However, 
research that focuses only on analyzing internal commercial 
bank-specific factors to non-performing loans in Indonesian 
banks is currently considered very limited. 

This study focuses on identifying the bank-specific factors 
that significantly affect the NPL ratio in the Indonesian 
commercial banking sector. Recognizing very different 
characteristics of commercial banks in Indonesia (e.g., asset 
size, ownership structure, main business, core-capital 
grouping); it is then valuable for policy makers to understand 
the determinant of the NPL ratio within the individual bank-
level data for the micro-prudential context. Moreover, 
discovering bank-specific factors is important for policy 
makers to comprehend the effect of NPL on the lending 
behavior of individual banks. 

Scholars have identified bank-specific factors significantly 
affecting the NPL ratio, including credit growth, profitability, 
operating efficiency, capitalization, and income 
diversification. The relationships between the bank-specific 

determinant factors are ambiguous, and some scholars find 
positive while others suggest negative relations. Keeton 
(1999) argues that credit growth positively affects the NPL 
ratio, because when banks raise their credit supply, they 
might lower their loan interest rates and credit checks to 
attract debtors. Similarly, Ahmad and Bashir (2013) find a 
positive relationship between credit growth and NPLs. 
Furthermore, they suggest a procyclical credit policy 
hypothesis, stating that the growth of bank credit supply 
follows a business cycle; it goes up when the economy is 
booming because banks loosen their credit requirements, 
and vice versa. On the contrary, Boudriga et al. (2010) find 
that an increase in credit supply lowers loan defaults, 
implying an inverse relationship between credit growth and 
NPL. They argue that banks supplying more credit are most 
likely to have good credit risk scoring and management. 

Empirical evidence regarding the impact of banks’ 
profitability on NPLs also shows ambiguous relationships. 
Berger and DeYoung (1997) argue that highly profitable 
banks are less likely to become involved in risky activities 
that can lead to loan defaults in the future. This suggests a 
negative relationship between bank profitability and NPL 
ratio. On the other hand, Rajan (1994) suggests that a credit 
policy is dependent not only on the objective of maximizing 
profits but also on the management reputation. Therefore, 
bank management tends to manufacture current earnings to 
create a “liberal credit policy” resorting to loan defaults in the 
following periods. This implies a positive impact of 
profitability on the NPLs. 

Efficiency indicates that banks run their business activities 
with relatively low costs. Berger and DeYoung (1997) find 
that reduction in cost efficiency of the US commercial banks 
precedes an increase in the future loan defaults. This is 
caused by managers who are unable to control their 
operating expenses as well as to practice appropriate daily 
operations and loan portfolio management. Nonetheless, 
when a subset of relatively efficient banks is scrutinized, an 
increase in cost efficiency is followed by a hike in loan 
defaults, proving the skimping hypothesis. Under this 
hypothesis, an increase in loan defaults occurs because the 
banks choose to spend a low price on underwriting and 
monitoring loans in the short run and bear the risk of having 
loan performance problems in the future.    

Bank capital also empirically affects the NPL ratio in the 
opposite direction. On one hand, due to the moral hazard 
incentive, managers of low-capitalized banks tend to get 
involved in high-risk loans which area issued through 
inadequate credit scoring and monitoring (Keeton & Morris, 
1995). These risky credit activities induce a rise in loan 
defaults, implying a negative relationship between capital 
and NPL ratio. On the other hand, managers in high capital 
bases apply liberal policy when granting credits because 
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they are assured that the banks are less likely to go 
bankrupt and are “too big to fail” (Rajan, 1994). Therefore, 
these banks are engaged in high-risk credit activities, 
suggesting a positive relationship between bank capital and 
NPL ratio. 

Earnings received by banks can be distinguished as 
interest income coming primarily from lending activities and 
non-interest income coming from trading and derivative 
transactions. Banks with more diversified income (other than 
interest income) tend to be more prudent and lower their 
risks by having less involvement in high-risk credit activities. 
Hence, these banks have better loan performance, 
suggesting an inverse relationship between income 
diversification and NPL ratio (Ghosh, 2015). Another work of 
research by Hu, Li, and Chiu (2004) implies that income 
diversification per se cannot be used to associate the lower 
NPL ratio, because it is highly dependent on how banks 
diversify their income effectively. Thus, they suggest that 
income diversification and NPLs have no relationship. Table 
1 shows the summary of literature review on non-performing 
loans determinants in the banking sector. 

 
Table 1. Summary of literature on non-performing loans 
determinants in the banking sector 

Bank-specific 
Factor 

Literature 
Relation 

with NPLs

Credit Growth 
Keeton (1999) 

Ahmad & Bashir (2013) 
Boudriga et al. (2010) 

Positive 
Positive 
Negative 

Profitability 
Rajan (1994) 

Berger & De Young (1997) 
Positive 
Negative 

Operating 
Efficiency 

Berger & De Young (1997) 
Berger & De Young (1997) 

Positive 
Negative 

Capital 
Rajan (1994) 

Keeton & Morris (1995) 
Positive 
Negative 

Income 
Diversification 

Ghosh (2015) 
Hu et al. (2004) 

Negative 
None 

 

2.2. Regulation on Non-performing Loans (NPLs) 
in Indonesia 

 
In Indonesia, the asset of the banking sector continues to 

dominate its financial system; however, the ratio of bank 
assets to GDP is relatively low (50.8 per cent in 2016). 
Consequently, bank intermediation activity is also relatively 
low. In 2016, there were 115 commercial banks in Indonesia 
with different subjects of ownership, including state-owned 
banks, regional development banks, national private banks, 
joint ventures, and foreign banks. The Indonesian banking 
sector has successfully maintained its capital adequacy ratio 
(CAR) of 23 per cent well above the OJK’s benchmark of 8 
per cent. 

After the Asian Crisis in 1997–1998, the Indonesian 
banking sector underwent restructuring processes aiming to 
strengthen the supervision function and to adopt good 
governance. The reforms involve taking from the 
establishment of the deposit insurance corporation (the 
Lembaga Penjaminan Simpanan/LPS) to the split of banking 
supervision between the central bank (the Bank Indonesia/ 
BI) for macro prudential and the OJK for micro prudential 
regulations. Therefore, the OJK supports the BI’s macro 
prudential regulations through its roles in monitoring and 
assessing individual bank soundness and health indicators 
not only in the capital adequacy ratio (CAR) but also liquidity, 
solvability, profitability e.g., NIM), asset quality (e.g., NPLs), 
efficiency (e.g., operating expenses to operating revenue), 
and intermediary function (loan to deposit ratio/LDR).  

In terms of NPLs, the BI requires commercial banks in 
Indonesia to maintain their NPL ratio under 5 per cent of 
their gross loans. NPLs in Indonesia are defined as the bank 
loans in which the debtors have not made their scheduled 
installments or interest payments for 90 days or more. The 
NPLs are then classified as sub-standard (SS), doubtful (D), 
and loss (L), regarding the earning assets quality (Bank 
Indonesia, 2012): (1) sub-standard: the debtor has not made 
his scheduled installments or interest payments between 90 
to 120 days, (2) doubtful: the debtor has not made his 
scheduled installments or interest payments between 120 to 
180 days, and (3) loss: the debtor has not made his 
scheduled installments or interest payments in more than 
180 days. 

The classification of NPLs related to loan loss 
provisioning is set aside by banks to cover potential losses 
on loans. Therefore, a high NPL ratio indicates low health of 
banks, since it influences banks’ liquidity and performance. 
The high NPL ratio of particular banks is also associated 
with the systemic risk and effect to the whole banking sector, 
which lead to a financial crisis. For instance, prior to the 
Asian Crisis of 1997–1998, the Indonesian banking sector 
had a high NPL ratio of 49 per cent. In the aftermath, 60 
commercial banks in Indonesia had to be closed down, and 
this disturbed the flow of funds in the economic system and 
adversely affected national economic growth. Having 
experiences with the financial crisis, the Parliament of 
Indonesia passed the Bill of Financial System Safety Net 
(the UU Jaring Pengaman Sistem Keuangan/JPSK) which 
serves as the legal basis for the Government of Indonesia, 
involving the Ministry of Finance, the OJK, the LPS, and the 
BI, to prevent systematic dangers from the financial crisis. 
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3. Methodology 
 
Banking-industry data are retrieved from the balance 

sheet and income statements of individual banks from the 
S&P Capital IQ database, while the supporting secondary 
data are acquired from the BI, the OJK, and the World Bank 
from 2008 to 2015. Within the sample period, 115 
commercial banks are listed in the Indonesian Stock 
Exchange. However, only 36 banks are selected due to the 
availability and completeness of the individual data. The 
dataset includes a balanced panel of 36 banks spanning 
2008-2015 that results in 288 observations. Panel data 
contain cross-section units over multiple years, which are 
advantageous to enlarge the number of observations and 
degrees of freedom as well as to decrease collinearity 
among explanatory variables, particularly if the number of 
years is limited (Boudriga et al., 2010). Panel data are also 
beneficial to capture the bank-specific effects and 
unobservable differences among individual banks (Ghosh, 
2015).  

In this study, 5 bank-specific factors are applied as 
independent variables to comprehend NPLs in Indonesian 
commercial banking sector, namely: (1) credit growth, (2) 
profitability, (3) operating efficiency, (4) capital, and (5) 
income diversification as independent variables. NPL as the 
dependent variable is measured by the NPL ratio. All 
variables are expressed in ratio level. Table 2 shows how 
dependent and independent variables are measured. 

Various estimation models are available for analyzing 
panel data: common effects, fixed effects, and random 
effects. The common effects estimation model is the 
simplest model that ignores the effect of time and individual 
banks (time- and cross section identifiers-invariant) due to 
the assumption that individual banks are homogenous and 

their behaviors are the same over time (Gujarati & Porter, 
2015). Consequently, the common effects model will have 
the same constant and coefficients across individual banks 
and over time (equation 4.1). α 

 =  + +            4.1 
 
The fixed effects model is estimated by controlling for 

unobserved heterogeneity over time (time-invariant) while 
allowing the varied behaviors across individual banks 
(cross-section identifiers). Therefore, the model has a 
different constant across individual banks, but the 
coefficients are fixed over time (equation 4.2). 

 = +           4.2 
 
The random effects model is estimated by allowing time-

varying individual banks (Gujarati & Porter, 2015). Therefore 
the random effects model has fixed coefficients, but the 
constant also consists of a random component (equation 
4.3).   

 = + + +           4.3 
 
Equation 4.3 can be rewritten as: 
 = +  +          4.4 
 
In order to identify whether the individual commercial 

banks in Indonesia have different behaviors and vary over 
time or not, it requires a selection process to choose the 
right estimation model. Therefore, the study caries out three 
distinct tests: (1) the Chow test to find whether the constant of 
the common effects (i.e., α in the equality 4.1) and the fixed 

 

Table 2. Measurement of the dependent and independent variables 

Name of Variable 
Code of 
Variable 

Measurement Formula 
Unit of 

Measurement 

Non-performing Loan NPL Non-performing Loan Ratio 
Non − performing Loan (t)Total Loan (t)  Percentage 

Credit Growth CG Credit Growth Rate 
Gross Loans (t) − Gross Loans (t − 1)Gross Loans (t − 1)  Percentage 

Profitability ROAA Return on Average Asset 
Return on Asset (t) + Return on Asset (t − 1) 2  Percentage 

Operating Efficiency EF Non-interest expense Ratio 
Non interest expenses (t)Non interest income (t)  Percentage 

Capital CAP Equity-to-Asset Ratio 
Total Equity (t)Total Asset (t)  Percentage 

Income 
Diversification 

DIV Non-interest Income Ratio 
Non − interest Income (t)Total Income (t)  Percentage 
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effects (i.e., αi in the equation 4.2) is significantly different, 
(2) the Hausman test to find consistency of the cross 
section-identifiers random effect (i.e., ρi in the equation 4.4) 
over the fixed effects (i.e., αi in the equation 4.2), and (3) the 
Lagrange Multiplier test to find the right model between the 
random effects and the common effects when the results of 
the Chow and the Hausman tests are still ambiguous.  

The method used in this study for empirically investigating 
the relationship between NPLs and bank-specific variables 
is panel regression. Since the panel data set combines time 
series and cross sections, the residuals are likely to 
correlate across time and individual banks. Consequently, 
the ordinary least square (OLS) regression tends be biased. 
In order to solve the biasness of estimators, the residuals 
are clustered as suggested by Petersen (2009) before 
analyzing the estimation results. 

 
The bank-specific variables model is given as: 
  =  +  +  +  +                      + +                                  4.5                       

 
where NPLit denotes the non-performing loan ratio for 

bank i in period t; β0 denotes the intercept; CGit denotes the 
credit growth for bank i in period t; ROAAit denotes the 
profitability for bank i in period t; EFit denotes operating 
efficiency for bank i in period t; CAPit denotes bank capital 
for bank i in period t; DIVit denotes income diversification for 
bank i in period t; i represents each state (36 banks); t 
represents each year (2008-2015); and β1, β2, β3, β4, β5 are 
the respective co-efficient terms.    

 
 

4. Results 
 
Table 3 shows the descriptive statistics of the dependent 

and independent variables: non-performing loan ratio, credit 
growth, profitability, operating efficiency, capital, and income 
diversification of 36 commercial banks listed at the 
Indonesian Stock Exchange over the period of 2008–2015. 
 

Table 3. Descriptive statistics of the dependent and independent 
variables 

Code of 
variable 

No of 
observation 

Mean 
Standard 
deviation 

Minimum Maximum

NPL 288 3.2% 4.8% 0.1% 51.0% 
CG 288 24.6% 39.2% -92.9% 480.0%

ROAA 288 0.9% 4.6% -72.5% 11.0% 
EF 288 84.3% 16.8% 9.0% 173.8%

CAP 288 12.5% 6.9% -27.5% 50.8% 
DIV 288 10.6% 6.8% -1.0% 41.9% 

 

The descriptive statistics in Table 3 show that the average 
NPL, credit growth, profitability, efficiency, capital ratio, and 
diversification rates are 3.2 per cent, 24.6 per cent, 0.9 per 
cent, 84.3 per cent, 12.5 per cent, and 10.6 per cent, 
respectively. The sample also clearly demonstrates that the 
commercial banks in Indonesia greatly vary. For instance, 
despite the fact that the average NPL ratio of 3.2 per cent is 
lower than the OJK’s requirement of 5 per cent, the lowest 
NPL ratio is 0.1 per cent and the highest reaches 51 per 
cent. Furthermore, the average credit growth of 24.6 per 
cent, implying that banks generally increase their loans by 
almost 25 per cent from last year’s total credits. In addition, 
there is a bank issuing loans by 5 times higher compared to 
last year’s book, but there is also a bank that even reduces 
its credits by 93 per cent. This huge variation also appears 
in the return on average asset (ROAA), operating efficiency 
(EF), capital (CAP), and income diversification (DIV). The 
static model applied in this study uses a fixed-effects 
estimation model. The results of the model are given in 
Table 4.  

 
Table 4. Results of the fixed-effects panel regression model  

NPL Coefficient
Standard 

error 
t-

statistic 
Probability

CG -0.020 0.007 -2.64 0.012** 
ROAA -0.300 0.060 -5.02 0.000*** 
INEF 0.080 0.071 1.12 0.269 
CAP 0.033 0.093 0.35 0.731 
DIV 0.163 0.130 1.26 0.215 

Constant -0.049 0.070 -0.69 0.494 
R2 0.5879 

Adj R2 0.5211 
F(5, 35) 68.59 
Prob>F 0.000 

* Significance at the 10% level 
** Significance at the 5% level 

*** Significance at the 1% level 

 
The results in Table 3 confirm that the five bank-specific 

factors are joint determinants of the NPL ratio indicated by a 
significant F-test (0.00) and a highly adjusted R2 (52.11 per 
cent). Nevertheless, only profitability (ROAA) and credit 
growth (CG) are found to be significant. Both profitability 
and credit growth have negative relationships with the NPL. 
The results suggest that, at the 1 per cent significance level, 
a 1 per cent increase in profitability lowers the NPL by 5 per 
cent. Similarly, at the 5 per cent significance level, a 1 per 
cent increase in credit growth decreases NPL by 2.64 per 
cent.  
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5. Discussion 
 

Comparing our results with those of earlier studies, the 
negative relationship between profitability and the NPLs of 
Indonesian commercial banks diverges from what is proven 
by Rajan (1994) but is similar to the work of Berger and De 
Young (1997). In addition, the negative influence of credit 
growth on NPL contrasts the positive relationship found by 
Keeton (1999) and Ahmad and Bashir (2013); however, it 
supports the finding of Boudriga et al. (2010). In terms of 
operating efficiency, bank capital, and income diversification, 
our findings show that these factors do not influence NPLs, 
which conflicts with most of the previous research in various 
countries. However, an insignificant relationship between 
income diversification and NPL is persistent with what is 
found by Hu et al. (2004).  

The negative relationship between profitability and NPL 
suggests that the more profit a bank gets, the less likely the 
bank is to have NPLs in the respective year. This is sensible 
because, when banks are highly profitable, they can perform 
proper management practices, including undertaking day-to-
day operations as well as managing loan portfolios. More 
specifically, because they can afford a sufficient operating 
budget, they can perform adequate loan management such 
as underwriting, monitoring, and controlling. This is a 
preventive action to mitigate potential default risk to finally lower 
the possibility of having loan defaults in the banks’ asset.  

The negative impact of credit growth on NPL implies that 
banks issuing more credit tend to be more concentrated on 
credit activities so that they are more skillful in working with 
credit scoring, evaluation, and monitoring systems. By being 
specialized in lending activities, these banks can eventually 
reduce the number of NPLs in the current year. Another 
possibility to explain the negative relationship between 
credit growth and NPLs is that banks apply a liberal credit 
policy to reach a particular NPL ratio, especially to meet the 
OJK’s requirement of 5 per cent. This liberal policy is carried 
out by restructuring the former credit terms of the insolvent 
loans, such as extending the terms of loans or softening the 
covenants, so that the debtors can remain current. In this 
case, the restructured loans might be recognized as the new 
loans, which are solvent. Alternatively, the banks can simply 
lend new money in order to increase total loans to get a 
lower NPL ratio. This makes sense because the NPL ratio is 
calculated by dividing the amount of non-performing loans 
by the total loans. Accordingly, an increase in credit supply 
is followed by the lower NPL ratio.        

 
 

6. Conclusions 
 

This study aims at understanding bank-level factors that 
determine non-performing loans (NPLs) in the Indonesian 

banking industry. By using a fixed-effects panel regression 
model, it is evident that NPLs in Indonesian commercial 
banks can be attributed to bank-specific factors, namely 
profitability and credit growth. In particular, banks with 
higher profits and credit growth are likely to have a lower 
amount of NPLs in their portfolio. These results shed light 
on the importance of micro-prudential surveillance on banks’ 
lending behavior to restrain the level of NPLs. 

With regards to the empirical finding on profitability, policy 
makers should require banks to be financially healthy by 
having adequate profits. By doing so, banks are capable of 
performing proper credit management processes, such as 
underwriting, monitoring, and controlling, that finally reduce 
the number of loan defaults in the banks’ portfolio. Since 
banks’ earnings predominantly come from interest income, it 
can be implemented by tightening supervision on credit 
management practices in the banking sector. Moreover, the 
government can formulate a particular minimum standard 
requirement on banks’ profitability to make sure that banks 
can settle up on their operating expenses.  

In addition, since credit growth evidently reduces the 
number of NPLs, banks should be encouraged to increase 
their credit supply and focus on lending activities. By being 
specialized, banks are expected to enhance their aptitude 
and ultimately lower the number of NPLs. However, an 
increase in credit supply will be exhilarating only if it is 
supported by the proper credit risk scoring (e.g. applying the 
5C effectively) and management. Moreover, since there is a 
possibility that banks manufacture their NPL ratio calculation, 
the government should undertake additional analysis on 
banks’ NPL calculation and formulation to avoid the delivery 
of misleading information. 

Further investigations are needed to better identify the 
effect of bank-specific factors determining NPLs in different 
years by using a dynamic model. It is possible that bank-
level determinants in the current year do not necessarily 
affect NPLs in the respective year but in other years.  
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