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PREFACE 

 
We are very grateful to God Almighty for his grace that the 9th Indonesian Finance 

Association (IFA) International Conference was held successfully on October 11-12, 2023. The 
9th IFA International Conference was held virtually, supported by our generous host, the 
Indonesian Stock Exchange (IDX). 

The theme of this conference is “Sustainable Finance and Capital Market: Investing in a 
Greener Future”. In recent years, there has been a growing recognition that the traditional 
approach to finance and investment must evolve. The integration of environmental, social, and 
governance (ESG) factors into decision-making processes has gained momentum, leading to a 
paradigm shift towards sustainable finance. We hope our conference can uncover some recent 
issue and challenges in sustainable finance and capital markets. Nevertheless, most 
importantly, we will also foresee what the future holds for financial markets.  

This event will not be a success without the close collaboration between the Indonesian 
Finance Association and the Self-Regulatory Organization of Indonesia’s Capital Market as 
the main sponsor.  

Finally, we would like to thank all participants and presenters who have been supporting 
the Indonesian Finance Association conference. We have a total of 80 submitted papers from 
5 countries: Indonesia, India, Macao, Spain, and Taiwan. After a process of double-blind 
review, we hand-picked 66 high-quality articles to be presented at the conference. From these 
66 articles, there were 30 articles, from four countries, have agreed to include their full paper 
in the proceedings. 

We sincerely hope that these proceedings will benefit all the participants and readers. We 
welcome any suggestions and constructive feedback to improve the next IFA conference and 
proceedings, and we look forward to seeing you again. 

 
 
Yogyakarta, December 2023 

Editors 
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LOAN GROWTH AND BANK RISK; EMPIRICAL STUDY ON COMMERCIAL 
BANKS IN ASIA-PACIFIC 

 

Erfan Rachmadi1*, Muizzuddin1, Taufik1 
 
 

ABSTRACT 
 

This research examined the effect of credit growth and banking risk in the Asia-Pacific. 
The data were collected from 353 commercial banks in Bankfocus from 2012 to 2021. The 
research used Generalized least squares (GLS) estimation, which showed the relationship 
between credit growth and bank risk. Bank risk is proxied by Non-Performing Loans (NPL), 
Equity to Total Assets (ETA), and Return on Assets (ROA). The research found that credit 
growth negatively affects Non-Performing Loans (NPL) and Equity to Total Assets (ETA). 
Meanwhile, credit growth positively impacted Return on Assets (ROA). In addition, this study 
also conducted a comparative assessment based on bank size and credit growth rate. The results 
mentioned that banks in Asia-Pacific were selective in extending credit so that the risk of 
default was opposite to credit growth. The limitation of this research is that the research sample 
and the variables of risk measurements are still limited. For further research, adding samples 
and risk measurement variables is recommended. 

Keywords: credit growth, bank risk measurements, commercial bank, asia-pacific 
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1. INTRODUCTION 
 
Banks are one of the sectors tightly regulated by the authorities because they involve 

multiple parties, namely, collecting funds from the public and disbursing them in the form of 
loans to the public (Fahrul et al., 2016). Enhancing the credit profile can benefit the bank by 
increasing market share, elevating income, and improving overall business outcomes (Kumar 
& Sarker, 2021). The presence of a substantial amount of credit can also boost the economy by 
converting savings into investments. Nevertheless, significant credit expansion can introduce 
risks for banks (Wu et al., 2022).  

Credit risk management involves evaluating the financial position of business owners 
and determining the amount of credit extended to help banks minimize losses and prevent 
liquidity (Ugwoke et al., 2022). However, banks that adopt a more aggressive lending approach 
encounter challenges in dealing with substantial credit risk over the next two to three years, as 
evidenced by higher provisions for credit losses (Dang, 2019; Kumar & Sarker, 2021). This 
condition implies that hastily implemented credit growth policies result in poorer bank 
performance. A decline in performance can potentially negatively impact the bank and lead to 
adverse consequences or suboptimal achievement of the bank's goals and objectives (Fahrul et 
al., 2016). Furthermore, according to another banking risk relationship hypothesis, it is 
suggested that market risk, credit risk, and liquidity risk have a noteworthy impact on credit 
expansion (Gurendrawati et al., 2021). This situation exposes banks to multiple risks stemming 
from bank credit growth. 

Meanwhile, another perspective suggests that credit growth may not significantly impact 
bank risks when banks can effectively mobilize capital, thus balancing bank liquidity while 
managing risk effectively (Amador et al., 2013). Other aligned research findings indicate that 
credit growth does not necessarily correlate with credit risk because high bank credit growth 
does not always coincide with a high level of Non-Performing Loans (NPLs) and vice versa 
(Agustriana, 2018). Credit risk management will involve the assessment of the business 
owner's capital position and the extent of credit granted to assist the bank in reducing losses 
and preventing liquidity (Ugwoke et al., 2022). This is in line with the assumption that credit 
growth, coupled with effective risk management methods, can contribute to the sustainable 
development of banks. 

In this research, three variable measurements are proxied to assess bank risk. Non-
performing loans, as a source of credit risk, represent the uncertainty of whether the principal 
and interest on loans can be recovered (Chen et al., 2021; Tölö & Virén, 2021). For instance, 
non-performing loans are likely to have difficulty recovering both principal and interest or only 
a small portion of the principal can be recovered, thus posing credit risk and reducing the cash 
flow of commercial banks (Jiajia et al., 2023). Our findings indicate that NPLs in the Asia-
Pacific banking sector have a negative impact on credit growth. This is consistent with previous 
researcher’s understanding, which suggests that banks, concerned about future problem loans 
due to a decline in lending standards, will have a negative correlation between credit growth 
and non-performing loans (Kashif et al., 2016; Vithessonthi, 2016) In other words, banks are 
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no longer lending to borrowers at risk of bankruptcy, so banks are tightening their lending 
policies. 

The equity to total assets ratio is the second proxy for the bank risk variable to be 
measured in this study. One research mentioned that the equity ratio (equity to total assets) 
strongly impacts bank performance when measured by profitability (Durand & Le, 2022). 
Several studies have concluded a positive relationship between capital and profitability 
(Iannotta et al., 2007; Lee & Hsieh, 2013). This relationship is explained by the fact that well-
capitalized banks face lower default risk than small-capitalized banks, allowing them to benefit 
from lower funding costs (Admati et al., 2013). In other words, banks with substantial capital 
have a smaller credit growth risk than small-capital banks. This is further compounded by 
banks with stringent equity requirements that can reduce funding costs, leading to improved 
performance. 

Profitability against assets serves as the third proxy for risk. Several studies indicate that 
high credit growth leads to below-average bank performance in the third year due to lower 
return on assets (Fahlenbrach et al., 2018). In contrast to rapidly growing banks, the authors 
argue that slow loan growth results in better outcomes (Fahlenbrach et al., 2018). Some 
literature focuses on the effect of rapid growth on income, suggesting that businesses growing 
faster will have lower returns in the future (Kumar & Sarker, 2021). Other studies show that 
banks that grow excessively have lower earnings than those growing slowly (Hou et al., 2015). 

Based on the explanation above, it can be indicated that research related to credit growth 
and risk remains a highly interesting topic for discussion and is still accompanied by limitations 
in the research objectives for further investigation. Therefore, the aforementioned discussion 
raises the question about the effect of credit growth on bank risk, the correlation between loan 
growth and bank capital strength, and the relation between loan growth and risk-adjusted 
profitability. 

This paper focuses on commercial banks in Asia-Pacific countries because Asian 
countries are laboratories for implementing various banking sector policies (Muizzuddin et al., 
2021). Supported by the opinion that the advanced pattern of globalization has caused banking 
in the Asia-Pacific Region to be affected to continue to grow (Santoso et al., 2021). To our 
knowledge, very few studies have investigated the impact of loan growth at the bank level in 
Asia-Pacific countries. Furthermore, a document search on the Scopus database with the 
keyword "loan growth" found 294 articles from 1996 to 20232. This means that this research is 
still relevant to the current conditions. Scopus data also states that the focus of research 
attention is dominated by the Journal of Banking and Finance source with a total of 23 studies. 
This means that this research is still minimal so the main focus of "loan growth" is still very 
much needed. 

The results of this study can help regulatory authorities and bank decision-makers control 
unusual credit expansion to prevent adverse impacts on banks. We have organized the rest of 

 
2 The latest scopus data in March 2023. Accessed through visualization of bibliometric analysis related to the 
topic of loan growth 
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the paper as follows: In Section 2, we review the related literature, and in Section 3, we define 
the data, variables, and methodology. In Section 4, we report the estimation method and 
descriptive statistics, and in Section 5, we show the regression results & findings. Section 6 
contains the conclusions. 

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT 
 
Agency Theory 

One of the important aspects of the sustainability of modern companies is the practice of 
good corporate governance. Many existing theories indicate that the improved performance of 
a business is influenced by good corporate governance (Haris et al., 2019). The agency 
relationship is an activity where one party (the principal) appoints another party (the agent) to 
manage service activities within a company, accompanied by the delegation of authority for 
management. The agent is responsible to the principal for managing the bank to ensure the 
company's performance remains good (Putri & Kusumaningtias, 2020).  

Agency theory can explain the positive relationship between credit growth and bank risk 
when a CEO is willing to maximize the bank's income during their tenure. However, if credit 
growth is excessive, it can reduce liquidity and increase NPL in the future (Wu et al., 2022). 
Given the effects mentioned above of credit growth on bank risk, adjusting credit growth plays 
a crucial role in achieving optimal results while minimizing potential risks. Therefore, agency 
theory suggests that the actions and decisions of managers are highly important in pursuing the 
bank's profitability (Ali & Puah, 2018) 

Wu, Nguyen, and Nguyen (2022) mentioned that adjustments from agency theory lie in 
decision-making by bank strategic management and the bank owners. According to (Keskis & 
Kassie, 2021), Agency theory analyzes the relationship between a business enterprise and its 
managers chosen to represent the Company, and the owners need to incur agency costs to 
control decisions. Consequently, agency costs will help enhance the bank's and its shareholders' 
long-term value. Therefore, banking is also a favorable laboratory for agency theory testing 
due to the abundance of quality data available about firms in this industry (Berger & Bonaccorsi 
di Patti, 2006). As such, agency theory in the banking sector needs proper analysis (Farag et 
al., 2017). This analysis is a consequence of the duty of bank boards to protect the funds of all 
capital providers. 
 
Bank Credit 

Banks always ensure that their lending activities take place regularly and continuously. 
Significant and constant borrowing is a source of economic capital, so businesses or individuals 
will receive stable funding to serve production and business activities (Wu et al., 2022). 
Banking is a sector that stimulates economic activity, so it is often said to be a banking-based 
economy (Kaufmann & Valderrama, 2008). It has long been observed that bank credit activity 
is cyclical (Becker & Ivashina, 2014). Although the relationship between bank credit growth 
(hereafter "credit growth") and non-performing loans is expected to be positive, it may vary 
over time under some conditions (Vithessonthi, 2016). Based on previous literature, high loan 
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growth and declining credit standards can help understand reckless loan growth policies 
(Kumar & Sarker, 2021). 

In addition, with continuous improvement efforts to enhance credit quality, economic 
entities' access to credit capital becomes faster and easier to contribute to maintaining the 
smooth operation of credit institutions (Wu et al., 2022). Bank credit helps promote the 
equalization of profit levels across industries, and banks also serve a very important function 
in the stability of people's lives. Rapid credit growth will result in higher risks for banks in the 
following years, implying that a hasty credit growth policy causes banks worse outcomes 
(Kumar & Sarker, 2021). This means that if credit growth is slow, it will result in low risk, and 
vice versa. Credit risk is related to Non-Performing Loan. 

A non-performing loan refers to the inability of the debtor to pay part or all of its 
obligations to the creditor in the amount and time specified in the contract (Agustriana, 2018). 
Non-Performing Loan increases along with the supply of credit in both developing and 
developed countries, as a result, the performance of the banking sector decreases (Ahmed et 
al., 2021). Previous researchers revealed that to improve understanding of how NPLs affect 
credit growth, the impact on capital adequacy and bank profitability can be considered (Tölö 
& Virén, 2021). 

Bank liquidity problems are thought to be only a symptom of bankruptcy problems in 
banks and not the cause of serious deterioration in bank performance (Boyson et al., 2014). 
This is supported by other studies that say that liquidity risk will not significantly adversely 
affect bank performance if the bank's credit risk is under control (Chen et al., 2021). The 
findings of a study revealed that forcing banks to finance themselves with more equity and 
maintain adequate liquidity can limit credit supply in the short term (Rauf, 2023).  

Countries with similar capital levels would be expected to have very different outcomes 
in terms of profitability (Risk) (Jiajia et al., 2023). This has serious implications for 
policymaking. Higher profitability reduces risk-taking incentives in core businesses because 
shareholders internalize more negative risk realization (Martynova et al., 2020). However, 
banks with good profitability can improve risk management (Bitar et al., 2018). 
 

The Relationship Between Loan Growth and Bank Risk 
Some studies mention that increasing NPLs will accompany high credit growth 

(Gurendrawati et al. 2021; Kumar and Sarker 2021; Setiawan and Pratama 2019).  This can be 
interpreted that credit growth will cause a lot of bad debts in the bank. The high competition in 
the market can make banks relax their credit standardization. However, when standardization 
is relaxed, it will quickly cause NPLs to increase (Wu et al., 2022). A sharp increase in credit 
may reduce the bank's credit risk provisions but will tend to increase the risk in the following 
year. Research conducted on loan growth and its effect on performance with the object of 
research on banks in Vietnam over the period 2006 to 2017 found that banks that are more 
aggressive in lending may face higher credit risk in the next two to three years, as indicated by 
higher levels of loan loss provisions (Dang, 2019). That is why many researchers investigate 
the control activities of bank credit activities in anticipation of facing credit risk that explodes 
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in the next few years. 
Banks should be cautious about credit growth, which is likely to be a threat to the bank's 

performance. Kumar and Sarker (2021) state that bank risk management efficiency programs 
must be intensified. Banks must actively pay attention to the examination and supervision 
process in controlling bank risks associated with credit growth. Furthermore, Kumar and Sarker 
(2021) also mentioned that the role of regulation in maintaining the financial sector is very 
necessary. 

A rapid increase in credit can weaken a bank's solvency in a short period. Banks continue 
to lend accordingly when credit increases, but benefits are not added to equity (Wu et al., 2022). 
At the same time, lending using mobilized capital and equity will increase banks' liquidity risk 
in the short term. In an unstable economy, the negative impact of credit growth on liquidity 
will experience more severe risks. (Wu et al., 2022).  

High loan growth indicates the expectation of earning greater interest income. However, 
overgrown banks will have lower income levels than slow-growing banks. Credit growth can 
bring short-term benefits to banks when interest income increases, and corporate performance 
measurement criteria show positive signs (Wu et al., 2022). However, in the long run, it brings 
risks to shareholders and successor managers.  
 
Hypotheses  
Loan Growth and Bank Risk Measurements 

Agency theory can explain the positive relationship between loan growth and bank risk 
as the CEO will do everything to maximize the bank's earnings during his tenure. Given the 
effects of credit growth on bank risk, adjusting credit growth is important in achieving optimal 
results while minimizing possible risks. This means that agency theory requires a good risk 
analysis. Meanwhile, the bank risk hypothesis formulates a possible mechanism relating to 
non-performing financing. It means that this is a consequence of the duty of the bank board to 
protect the funds of all capital providers. 

Non-performing loans cannot be recovered and turn into bad debts. Banks with higher 
credit growth are more likely to be exposed to NPLs, especially in developing countries with 
uncertain returns (Ahmed et al., 2021). According to Wu, Nguyen, and Nguyen (2022), NPL 
is measured by the bad debts/total loans ratio. A higher NPL ratio indicates that the bank is at 
increased risk of loan loss and the associated loan costs. Banks with poor credit quality face 
more risk in their loan portfolio, resulting in higher NPLs (Ahmed et al., 2021). 

ETA is the ratio of equity to total assets intended to assess the liquidity or adequacy of 
bank equity. According to Priono and Pangestuti (2019), the ETA ratio is a metric used to 
measure capital strength. Generally, banks with a high equity ratio are considered safer against 
the risks that will be carried. In addition, banks with a high equity ratio are less likely to require 
external financing, positively impacting bank profitability. It is important for creditors because 
it measures the company's ability to finance fixed assets with equity. According to Wu, 
Nguyen, and Nguyen (2022), a high ETA ratio will be accompanied by high bank liquidity and 
reduced bank risk. 
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ROA is the bank's rate of return, which describes how profitable a bank is. Meythi (2013) 
says that ROA is a ratio used to measure the net profit generated by the company's assets. ROA 
is measured by comparing net income and total assets. A greater ROA indicates higher 
profitability, and a more stable bank or lower bank risk said the greater the ROA, the lower the 
bank's risk. Setting strategies with prudent principles in credit management is important 
because it will prevent banks from experiencing losses in the future. This is related to agency 
theory, where the company agent tries his best to keep the company in good condition. 
Therefore, an increase in ROA is also an important indicator for banks to evaluate performance 
(Wu et al., 2022). 

 
H1a: Loan growth has a positive effect on Non-Performing Loans 
H1b: Loan growth has a negative effect on Equity to Total Asset 
H1c: Loan growth has a positive effect on Return on Assets 
 

Loan to Total Assets and Bank Risk Measurements 
LTA is the ratio of loans to total assets, which is the overall assessment of loans. When 

this ratio is large, it can affect the bank's risk. When the amount of loans is too large, it makes 
liquidity and bad debts difficult to control, but it is also an opportunity to increase the level of 
profit for banks (Wu et al., 2022). Therefore, LTA will tend to have the same effect on NPL 
and ROA, but LTA will have a negative impact on ETA.  

H2a: Loan to Total Assets has a positive effect on Non-Performing Loans 
H2b: Loan to Total Assets has a negative effect on Equity to Total Asset 
H2c: Loan to Total Assets has a positive effect on Return on Assets 
 

Cost to Income and Bank Risk Measurements 
According to Wu, Nguyen, and Nguyen (2022), the CI ratio assesses the costs of earning 

revenue (mostly calculated from interest income or loan activity). An increase in the cost of 
revenue may indicate that lending is increasing  (Kumar & Sarker, 2021). At the same time, 
when CI increases, it would indicate that lending activities may be inefficient, and it is 
necessary to incur other costs that have not brought in much revenue. Therefore, CI tends to 
have a positive effect on NPL and ETA. 

H3a: Cost to Income has a positive effect on Non-Performing Loans 
H3b: Cost to Income has a positive effect on Equity to Total Asset 
H3c: Cost to Income has a negative effect on Return on Assets 
 

Bank Size and Bank Risk Measurements 
SIZE is a variable to measure bank size with the natural logarithm of total wealth. Bank 

size can be expressed in total assets. The larger the bank's assets, the larger the size of the bank 
(Priono & Pangestuti, 2019). When scale increases, it can cause bank activities to increase 
(opening more branches, adding new services, or business models to increase non-interest 
income). Large banks can take more risks due to higher market power (Muizzuddin, 2021). In 
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the case of effective scaling, ROA will increase due to more sources of income (T. H. M. 
Nguyen et al., 2021). Increasing size and rapidly increasing the number of customers without 
good control over human resources and processes will increase NPL (Kumar & Sarker, 2021). 
At the same time, increasing assets through equity will reduce solvency; in other words, SIZE 
can reduce the ETA of the bank.   

H4a: Bank Size has a negative effect on Non-Performing Loans 
H4b: Bank Size has a positive effect on Equity to Total Asset 
H4c: Bank Size has a negative effect on Return on Assets 
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3. DATA AND METHODS 
 
Data and Sample 

The population in this study was 15 Asia-Pacific countries with a total of 7,037 
commercial banks. The sample in the study consisted of 15 countries with 353 commercial 
banks in Asia-Pacific in the period 2012-2021. The sample determination in this study uses 
banking data from 15 Asia-Pacific countries with a total of 353 commercial banks. This sample 
is selected based on banks operating in Asia-Pacific countries with data sourced from Moody's 
Analytics BankFocus.  
 

Methods 
The following panel data is analyzed by estimating Eq. (1) using the dependent variable 

Non-Performing Loan (NPL); Eq. (2) using the dependent variable Equity to Total Assets 
(ETA); Eq. (3) using the dependent variable Return on Assets (ROA). The equations used in 
this model are: 
 

NPLit = αi + β1LGit + β2LTAit + β3CIit + β4SIZEit + β5GDPit + β5INFit + εit 

ETAit = αi + β1LGit + β2LTAit + β3CIit + β4SIZEit + β5GDPit + β5INFit + εit 

ROAit = αi + β1LGit + β2LTAit + β3CIit + β4SIZEit + β5GDPit + β5INFit + εit 

(1) 

(2) 

(3) 

 
With balance sheet data used, fundamental analysis models such as the Fixed Effect 

Model (FEM) and Random Effect Model (REM) will be used (T. H. M. Nguyen et al., 2021); 
(D. Van Nguyen et al., 2020). Then, the researcher will use the Hausman test to select the 
appropriate model for the research data. Furthermore, researchers use autocorrelation and 
heteroscedasticity tests.  

The results of the Heteroscedasticity Test are used to determine whether or not there is a 
deviation from the classical assumption of heteroscedasticity, namely the existence of 
inequality of variance from residuals for all observations in the regression model. If the 
variance of the residuals from one observation to another is constant, it is called 
homoscedasticity; if it is different, it is called heteroscedasticity. A good regression model is a 
model of homoscedasticity or no heteroscedasticity. If the probability is> 0.05 (ɑ), certainly, 
the model does not contain elements of heteroscedasticity (Mahdiana & Amin, 2020). Then, it 
displays the autocorrelation test, which is used to test whether there is a correlation of variables 
in the prediction model with changes in time (Nugroho et al., 2019). In this case, the authors 
calibrate the model through Generalized Least Squares (GLS) and use generalized least squares 
to fit the panel-data linear model (Wu et al., 2022). This estimation allows for AR (1) 
autocorrelation within the panel and cross-sectional correlation and heteroscedasticity between 
panels. 
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4. RESULTS 
 
Summary Statistics 

Table 1. presents descriptive statistics for each measure/proxy of the research variables 
used. The number of observations, mean value, standard deviation, minimum value, and 
maximum value are shown in the table. 
 
Table 1. Descriptive Statistics 
Variable Obs  Mean  Std. Dev.  Min.  Max. 

Dependent variable    

NPL  3,530 0.029 0.041 0 0.643 

ETA  3,530 0.086 0.049 -0.129 0.865 

ROA  3,530 0.007 0.009 -0.181 0.051 

Independent variable    

LG 3,529 0.071 0.158 -0.666 2.227 

Control Variable 
   

LTA 3,530 0.594 0.131 0.063 0.907 

CI 3,460 0.574 0.168 0.256 1.071 

SIZE 3,530 17.059 1.792 11.404 22.432 

Macroeconomics Variable 
   

INF 3,530 2.373 2.325 -1.139 10.578 

GDP 3,144 1.16 0.822 -1.217 2.161 

Notes: NPL is a measure of bank credit risk; ETA is a measure of bank capital strength; ROA 
is a measure of bank profitability; LG is a measure of bank loan growth; LTA is a measure of 
overall bank lending; CI is a measure of bank activity; SIZE is the natural logarithm of total 
assets to indicate bank size; INFL is each country's inflation rate; and GDP is each country's 
gross domestic income growth rate. 
 

The higher the NPL will cause the bank to experience poor credit levels. That way this 
can cause the number of non-performing loans to increase, which will reduce the performance 
and operational activities of the bank (Khamisah et al., 2020). The higher the ETA ratio, the 
smaller the loan capital used to finance the company's assets (Meythi, 2012). The higher the 
ROA, the higher the bank's efficiency in utilizing company facilities to generate profits, causing 
small risk levels (Zurriah, 2021). 
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Correlation Structure 
Table 2. provides information about the correlation between independent variables. The 

standard rule in pairwise correlation explains that if the coefficient between independent 
variables is high (>0.8), then there is a multicollinearity problem (Gujarati & Porter, 2012; 
Muizzuddin, 2021). The results of the pairwise matrix show that there are no problems related 
to multicollinearity problems. Overall, the diagnostic test shows that there is no 
multicollinearity issue. 
 
Table 2. Correlation Coefficient Matrix 
Variable (1) (2) (3) (4) (5) (6) (7) (8) (9) 

(1) NPL 1.00         

(2) ETA 0.05* 1.00        

(3) ROA -0.29* 0.23* 1.00       

(4) LG -0.13* 0.05* 0.22* 1.00      

(5) LTA -0.04 0.05* -0.03 -0.06* 1.00     

(6) CI 0.04 -0.22* -0.41* -0.21* 0.18* 1.00    

(7) SIZE -0.20* -0.34* 0.03 -0.03 -0.17* -0.33* 1.00   

(8) INF 0.37* 0.26* 0.14* 0.16* -0.07* -0.24* -0.23* 1.00  

(9) GDP 0.10* 0.27* 0.25* 0.36* -0.15* -0.51* -0.05* 0.45* 1.00 

Notes: This table displays the pairwise correlation matrix of independent variables for basic 
regression analysis. A coefficient value of <0.8 indicates that the model is free from 
multicollinearity problems. Furthermore, the notation* indicates significance at the 1% level. 
 

Regression Results 
The regression analysis results using panel data use the Hausman test to select a model 

that matches the Fixed Effect Model or Random Effect Model research data. The analysis 
results show that the Fixed Effect Model is consistent with the research data. Then, 
heteroscedasticity is also carried out to test whether there is an inequality of variance in the 
regression model from the residuals of one observation to another (Irawan & Kusuma, 2019). 
Then autocorrelation is also carried out to test whether variables are correlated in the prediction 
model with changes in time (Nugroho et al., 2019). However, autocorrelation and variable 
variance exist in the Fixed Effect Model. Therefore, the GLS error correction model is used for 
the analysis (Wu et al., 2022). For comparison, the results of the panel data regression analysis 
are still presented with three estimation models, namely OLS, FEM, REM, and GLS. The 
variables NPL (Non-Performing Loan), ETA (Equity to Total Asset), and ROA (Return On 
Asset) are each measures of bank risk, while Loan Growth is the independent variable. 
Meanwhile, there are control variables (Loan to Total Asset, Cost to Income, and SIZE) and 
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macroeconomic variables (Inflation and Gross Domestic Product). 
 

 
Regression Results For NPL 

Based on Table 3. the results obtained show that LG has a significant negative effect on 
NPL. This indicates that the amount of credit the bank provides is high, but the bank considers 
the inability of most customers to pay their obligations to the bank, so the bank is more selective 
in providing credit to customers to minimize the risk of default. Furthermore, this also occurs 
due to the demand shift and productivity shift used by banks in screening potential debtors by 
setting credit standards in lending (Agustriana, 2018).  
 

Table 3. Regression Results For NPL 

Dependent Variabel: NPL OLS FEM REM GLS 

Independent Variable     

LG -0.0199*** -0.0175*** -0.0199*** -0.0097*** 

 

Control Variable 

(0.0049) (0.0048) (0.0049) (0.0009) 

LTA -0.0249** -0.0254 -0.0249** -0.0102*** 

 (0.0126) (0.0168) (0.0126) (0.0018) 

CI 0.0259** 0.0306* 0.0259** 0.0127*** 

 (0.0104) (0.0160) (0.0104) (0.0014) 

SIZE -0.0031*** -0.0030 -0.0031*** -0.0026*** 

 (0.0010) (0.0031) (0.0010) (0.0002) 

Macroeconomics Variable    

INF 0.0028*** 0.0018*** 0.0028*** 0.0006*** 

 (0.0005) (0.0005) (0.0005) (0.0001) 

GDP 0.0015** -0.0005 0.0015** 0.0009*** 

 (0.0007) (0.0006) (0.0007) (0.0001) 

Constant 0.0753*** 0.0749 0.0753*** 0.0644*** 

 (0.0240) (0.0592) (0.0240) (0.0038) 

Observations 3,084 3,084 3,084 3,084 

Number of banks 353 353 353 353 

R-squared  0.0336   
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Hausman test  0.0000   

Heteroskedasticity test  0.0000   

Autocorrelation test  0.0000   

Notes: The ***, **, * denote significance levels at 0.01, 0.05, and 0.10, respectively. Robust 
Standard Error is in brackets. 

 

Credit standards will be tightened to lower credit risk and minimize the possibility of 
granting credit to unworthy debtors. This will reduce the possibility of non-performing loans 
to banks in the future. So, there is loan efficiency in lending activities in banks (Wu et al., 
2022). Some previous studies also provide the same results, including research by Kavkler, 
Repina, and Festic (2011) with a sample of banks in 5 European Union countries (Estonia, 
Latvia, Lithuania, Bulgaria, and Romania); research by (Kusuma and Haryanto (2016) with a 
sample of 12 banks in Indonesia in 2013 to 2015; research by Ozili (2015) which examined 80 
banks in the world in 2004 to 2013; and (Ekanayake and Azeez (2015) with a sample of 24 
commercial banks in Sri Lanka with the period 1999 to 2012. 

LTA has a coefficient of -0.0102, meaning that LTA negatively impacts NPL. These 
results align with Firmansyah and Sam (2022), who argue that banks allocate costs to channel 
credit according to customer goals. Banks will easily provide credit according to the customer's 
criteria, financial condition, and income. This means that banks will be selective in providing 
credit to customers to minimize the risk of default. That way, high LTA does not have a high 
impact on NPL. These results follow research conducted by Dwihandayani (2016), Nugraha, 
AY, and Damayanti (2019), and Shingjergji (2013), which states that Loan to Total Asset has 
an opposite effect on Non-Performing Loan.  

Bank-specific variables proxied by CI (Cost to Income) significantly positively affect 
NPL. This relationship indicates that if the bank has a high CI value, the operating cost at the 
bank will be large. The greater the operating cost, the higher the NPL. This means that if 
operating costs increase, it will reduce revenue. A decrease in income can reflect loan losses 
and lead to more inefficiency on the part of the bank (Ofori-abebrese et al., 2016). Low 
management quality in managing Cost to Income will cause an influence on the increase in 
non-performing loans (Maryandi, 2016). The same results can be found in research (Louzis et 
al., 2010; Rabbani & Rahadian, 2021; Soekapdjo & Tribudhi, 2020). 

The SIZE (Bank Size) variable indicates that several things determine the size of the 
bank, namely total assets and ownership of own capital. According to Agustriana (2018), the 
greater the volume of credit banks provide, the greater the opportunity for banks to reduce the 
spread level, which is the difference between the cost of funds and credit interest. Spreads will 
reduce credit interest so that banks become better at providing credit to customers (Yuningsih 
& Putra, 2020). This will facilitate credit payments and reduce non-performing loans. So, bank 
size has a significant negative effect on credit risk. This result has similarities to research 
(Khemraj et al., 2014; Wu et al., 2022; Wulandari et al., 2021). 
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Macroeconomic factors that significantly positively affect NPLs prove that an increase 
in inflation in Asia-Pacific countries will encourage high NPLs. Increased inflation is caused 
by an increase in the general price of goods and administrative policies (Prasetyo, 2018). High 
inflation increases household and company or corporate costs, reducing the funds available for 
bank debt payments (Ghosh, 2015). That way, the risk of default will increase. The same results 
can be found in research (Nkusu, 2011; Sakinah, 2021; Škarica, 2014). Turning to GDP, which 
shows a negative value. This shows that high public income will also experience high public 
consumption. This causes an increase in production output, which increases business income 
(Hernando et al., 2020). That way, the possibility of default by a corporation for debt at a bank 
will decrease. This means that it will reduce the NPL ratio. This result can also be found in 
research (Amelia, 2019). 

 

Regression Results For ETA 
Table 4. shows that when banks grow credit, liquidity will decrease because there is a 

decrease in cash in the bank for credit growth activities. This result also implies that if the bank 
provides a lot of credit, it will reduce liquidity so that it is prone to reducing bank equity or, in 
other words, increasing the bank's liquidity risk. So that the strength of bank capital will be 
reduced(Wu et al., 2022). In addition, banks with a high equity ratio are less likely to need 
external financing, positively impacting bank profitability. This is important for creditors 
because it measures the company's ability to finance fixed assets with equity. This means no 
positive influence exists between the equity ratio and loan growth. This result aligns with 
Kumar and Sarker (2021), who argue that credit growth is opposite to ETA. 

LTA is used to measure the bank's liquidity, which is its ability to provide credit through 
the total assets owned by the bank (Priono & Pangestuti, 2019). LTA is equal to the ratio of the 
amount of credit disbursed to the total assets owned by the bank. This indicates that banks 
channeling large amounts of credit should be supported by good credit quality so that the long-
term financial health of the bank runs well (Zeuspita & Yadnya, 2019). This negative result is 
in line with the hypothesis of this paper, which states that when the amount of LTA is too large, 
it will make liquidity and bad debts difficult to control, but it is also an opportunity to increase 
the level of profit for banks. So, LTA tends not to affect ETA. 
 
Table 4. Regression Results For ETA 

Dependent Variabel: ETA OLS FEM REM GLS 

Independent Variable     

LG -0.0098** -0.0097** -0.0098** -0.0040*** 

 

Control Variable 

(0.0045) (0.0045) (0.0045) (0.0010) 

LTA -0.0018 0.0017 -0.0018 0.0309*** 
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 (0.0200) (0.0222) (0.0200) (0.0027) 

CI -0.0217 -0.0021 -0.0217 -0.0412*** 

 (0.0145) (0.0175) (0.0145) (0.0019) 

SIZE -0.0122*** -0.0178*** -0.0122*** -0.0105*** 

 (0.0026) (0.0059) (0.0026) (0.0003) 

Macroeconomics Variable    

INF 0.0034*** 0.0035*** 0.0034*** 0.0014*** 

 (0.0005) (0.0006) (0.0005) (0.0001) 

GDP 0.0004 -0.0013* 0.0004 0.0010*** 

 (0.0007) (0.0008) (0.0007) (0.0002) 

Constant 0.3008*** 0.3849*** 0.3008*** 0.2574*** 

 (0.0515) (0.1044) (0.0515) (0.0060) 

Observations 3,084 3,084 3,084 3,084 

Number of banks 353 353 353 353 

R-squared  0.0826   

Hausman test  0.0000   

Heteroskedasticity test  0.0000   

Autocorrelation test  0.0000   

Notes: The ***, **, * denote significance levels at 0.01, 0.05, and 0.10, respectively. Robust 
Standard Error is in brackets. 
 

Turning to CI, which shows a significant negative effect on ETA. The high CI causes a 
decrease in bank efficiency (Rafelia & Ardiyanto, 2013). This shows that the greater the bank's 
operating costs, the smaller the bank's capital ratio, as measured by ETA. This is in line with 
the researcher's hypothesis, arguing that when CI increases, it will indicate that lending 
activities may be inefficient. It is necessary to incur other costs that have not brought in much 
revenue.  

The SIZE variable has a relationship with ETA. This is because the larger the size of the 
bank, the higher the level of investor or customer confidence to invest or finance the bank 
(Rumalutur et al., 2021). Large banks have a large market share, so that they can increase bank 
assets. Thus, if it is related to ETA, the results are opposite because ETA is the ratio of capital 
to bank assets. If bank assets increase, ETA will decrease. So that if the size of the bank 
increases, the ETA will get smaller. This result is in line with Wu, Nguyen, and Nguyen's 
(2022) hypothesis, which says that increasing assets through equity will reduce solvency; in 
other words, SIZE can reduce the ETA of the bank. This result can be found in research 
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(Sulistyowati, 2017). 
Statistically, the Inflation variable has a positive effect on ETA. This shows that high 

inflation will increase the bank's ETA. High inflation will cause people's consumption of goods 
to increase, so people will be burdened by the increase (Wijaya, 2019). On the other hand, 
banks will be affected by the condition of the community. The bank will experience a decrease 
in income, resulting in the risk of community default on the financing made by the bank. So, if 
seen on the ETA side, it will increase because the ratio between equity and bank assets will 
cause higher equity than assets. So, it can be said that the higher the Inflation, the higher the 
equity ratio in the bank. Furthermore, the GDP variable indicates that the higher the GDP, the 
more people's income will increase, along with the increase in GDP (Pebrianto, 2018). That 
way, the intensity of the community in investing deposits and savings in the bank will increase, 
thereby increasing equity in the bank (Pasaribu & Mindosa, 2021). 

 

 
Regression Results For ROA 

Loan growth proxied by LG means that loan growth makes greater profits. This result is 
consistent with theory as well as previous research. The dominance of research on this subject 
shows a similar effect of LG on ROA (Foos et al., 2010; Kavkler et al., 2011). Loan growth 
increases interest income, considered the main source of income for banks. Therefore, 
increasing the loan growth rate increases the bank's profit and reduces the NPL ratio. This 
shows that the efficiency of bank lending is shown both in terms of loan volume growth and 
increased efficiency of credit management (Wu et al., 2022). With the increasing amount of 
credit disbursed, the credit growth is in line with the increase in profits in banking companies 
(Adistya & Mawardi, 2018). This result can be found in Dang (2019), with a research sample 
of commercial banks in Vietnam from 2006 to 2017, and Kumar and Sarker (2021), with a 
sample of 8 banks in Asia from 2011 to 2019. 

Furthermore, the results of LTA and ROA show that the Loan to Total Asset level 
impacts increasing credit to increase bank profits. The results of this study indicate that banks 
channeling large amounts of credit should be supported by good credit quality, using prudential 
principles in lending so that the possibility of risks borne by banks can decrease and the 
possibility of interest income earned by banks so that the rate of return on assets will be higher 
(Zeuspita & Yadnya, 2019). This is in line with the hypothesis of researchers who argue that 
when the number of loans is too large, it makes liquidity and bad debts difficult to control, but 
it is also an opportunity to increase the level of profit for banks (Wu et al., 2022). Therefore, 
LTA will tend to have the same effect on ROA. 

The results further indicate that banks with high CI ratios tend to have lower ROA. This 
means that the bank's efficiency level in running its operations affects its income level. The 
high CI ratio indicates that operating costs are large, so banks find it difficult to manage their 
resources to efficiently carry out their business activities (Anindiansyah et al., 2020). These 
results are the same as research by Bitar, Pukthuanthong, and Walker (2017) with a sample of 
1,992 with 39 countries incorporated in the OECD (Organization for Economic Co-operation 
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and Development) from 1999 to 2013; and research by Olson and Zoubi (2011) with a sample 
of 10 countries incorporated in MENA (Middle East and North Africa) from 2000 to 2008. 
 
Table 5. Regression Results For ROA 
Dependent Variable: ROA OLS FEM REM GLS 

Independent Variable     

LG 0.0065** 0.0067** 0.0065** 0.0015*** 

 

Control Variable 

(0.0027) (0.0028) (0.0027) (0.0002) 

LTA 0.0031 0.0046 0,0031 0,0034*** 

 (0.0020) (0.0035) (0.0020) (0.0003) 

CI -0.0223*** -0.0268*** -0.0223*** -0.0186*** 

 (0.0020) (0.0025) (0.0020) (0.0003) 

SIZE -0.0011*** -0.0043*** -0.0011*** -0.0005*** 

 (0.0002) (0.0005) (0.0002) (0.0000) 

Macroeconomics Variable    

INF 0.0000 0.0001* 0.0000 0.0002*** 

 (0.0001) (0.0001) (0.0001) (0.0000) 

GDP 0.0004*** 0.0007*** 0.0004*** 0.0003*** 

 (0.0001) (0.0002) (0.0001) (0.0000) 

Constant 0.0359*** 0.0916*** 0.0359*** 0.0228*** 

 (0.0047) (0.0092) (0.0047) (0.0007) 

Observations 3,084 3,084 3,084 3,084 

Number of banks 353 353 353 353 

R-squared  0.1178   

Hausman test  0.0000   

Heteroskedasticity test  0.0000   

Autocorrelation test  0.0000   

Notes: The ***, **, * denote significance levels at 0.01, 0.05, and 0.10, respectively. Robust 
Standard Error is in brackets. 
 

SIZE has a significant negative effect on ROA. This indicates that increasing SIZE shows 
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that the company can manage the resources owned by the bank so that the bank can maximize 
its income. According to Agam and Pranjoto (2021), large assets are obtained from channeling 
large loans and credit to increase bank profitability, assuming the bank has channeled credit 
effectively and returned the loan on time. The larger the size of a company, the greater the 
opportunity for the company to generate profits by providing credit to third parties or by 
expanding the banking business network by opening new branches, which will impact 
profitability (ROA) (Duan & Niu, 2020). 

Turning to macroeconomic variables that generally have a significant positive effect on 
profitability. These results prove that inflation arises when bank managers correctly anticipate 
inflation and increase net interest margins, allowing revenues to increase faster than costs 
(Davis et al., 2022). These results are in line with research by Firtescu and Roman (2015) with 
a sample of 29 commercial banks in Bulgaria and Romania from 2003 to 2012, and research 
by (Asysidiq and Sudiyatno (2022) with a sample of 26 Indonesian private commercial banks 
from 2017 to 2021. The next macroeconomic variable is GDP, which has an effect of 0.0003 
and shows a significant figure of 1% (Table 4.). This shows that the contribution of the GDP 
variable can affect the demand for credit and deposits (Rumalutur et al., 2021). The higher the 
GDP level, the higher the bank's income. These results align with research (Davis et al., 2022; 
Olson & Zoubi, 2011). 

5. CONCLUSION 
 
This study examines the effect of credit growth on commercial bank risk in 15 Asia-

Pacific countries from 2012 to 2021. The results show that the indicators of credit growth have 
a significant negative effect on the NPL and ETA risk models. Only ROA has a significant 
positive effect. This happens because banks in Asia-Pacific are more selective in lending, so 
the default risk is opposite to credit growth. However, banks are less focused on equity, which 
can pose a liquidity risk to the bank. While profitability has an influence in line with credit 
growth, meaning that banks in Asia-Pacific mostly benefit from credit growth, this study also 
considers bank specification and macroeconomic variables. 

Bank specific factors include loan ratio, efficiency, and bank size, which significantly 
affect the level of bank risk. Lending ratio and bank size have a negative direction on NPL risk. 
Meanwhile, bank efficiency has a positive direction on NPL risk. Turning to the influence on 
the size of ETA risk. Efficiency and bank size have the opposite direction, while the loan ratio 
has a positive influence. The size of bank risk is proxied by the profitability ratio (ROA). 
Efficiency and bank size have a negative influence in contrast to the positive loan ratio. 
Macroeconomic factors include inflation and GDP, which positively affect the variable size of 
bank risk. 

The study results have important implications for banks when developing loan growth 
strategies. Banks should consider the trade-off between profitability and liquidity risk when 
increasing loan growth. Bank risk also comes from lending activities, so banks should consider 
diversifying business models to increase bank income in future periods. At the same time, an 
operating model that increases interest income will also transfer bank risk through loan 
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securitization and credit derivatives. Therefore, this model must be studied more thoroughly 
(Foos et al., 2010). Asia-Pacific banks' credit ratings and risk management activities need to 
be maintained as they currently show results proving that banks are doing well by increasing 
loan growth but reducing NPL. 
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