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Abstract. ASEAN is the country with the third largest trade volume in the world after the
European Union and America, the increasing economic activity in ASEAN which continues
to increase causes an increase in activity in the banking sector. This causes changes in NPL
in ASEAN. This study aims to determine the effect of macroeconomic conditions on NPL
using the panel data regression method. The results of the study indicate that economic
growth has a negative and significant effect on NPL, the exchange rate has a positive and
significant effect on NPL, interest rates have a negative and insignificant effect on NPL, and
inflation has a positive and insignificant effect on NPL. The government should evaluate
macroeconomic policies to maintain the stability of the financial system in ASEAN. The
central bank can provide policy recommendations to regulate bank capital adequacy ratios,
regulate liquidity policies, and create better supervisory guidelines.
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1. Introduction

According to Law no. 10 of 1998 concerning Amendments to Law no. 7 of 1992 [1] concerning
Banking, banking is an activity to collect funds from the public in the form of savings and
distribute them to the public in the form of loans and/or other forms to raise people's living
standards. However, not all of the loan funds available to the public can be returned to the bank
without difficulty. Often loan payments by bank customers are difficult to fulfill, resulting in an
increase in Non-Performing Loans (NPL). ASEAN is the world's third largest trading region after
the European Union and North America, with trade reaching US$2.8 trillion in 2022 [2].
Southeast Asian economy is expected to grow by 5.3% in 2024, driven by recovering domestic
demand and regional trade [3]. Increased economic and trade activity in ASEAN can increase
cash flow and profits for companies in the region. The economic conditions in the ASEAN region
that are experiencing continuous increases can affect NPL in ASEAN countries.
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Figure 1. Non-Performing Loans Ratio in 6 ASEAN Countries in 2019-2023.

The data above is the development of NPL in ASEAN countries for 5 years from 2019- 2023.
The NPL data shows relatively balanced fluctuations for each country. Of the six ASEAN
countries above, Vietnam has the highest NPL rate among the 6 ASEAN countries from 2019
to 2023, with a peak of 4.55% in 2023. This increase in NPL is mainly due to disruptions in
global supplies due to the US-China trade war, which reduces demand for Vietnamese exports
[4]. Since the export sector contributes greatly to Vietnam's economy, this disruption reduces
the ability of companies, especially in the manufacturing sector, to repay their loans, thus
increasing NPL in banking [5]. In contrast, Singapore has the lowest NPL rate in 2023 at 1%.
This is due to strict banking regulations and a supervisory system that ensures healthy asset
quality and risk profiles. These strict regulations are important to maintain the quality of bank
assets [6]. Singapore's strong and stable economy, with solid GDP growth, also contributes to
the ability of borrowers to meet their credit payment obligations. So it is important to see the
influence of macro conditions on NPL levels.

Based on this, further analysis of macroeconomic factors that can affect NPL needs to
be done. [7] There is a macroeconomic influence on banking NPL. [8] The importance of
considering macroeconomic variables in analyzing and monitoring NPL levels to maintain
financial and economic stability. Macroeconomic factors such as economic growth, inflation,
interest rates, and exchange rates can affect NPL [9]. The first macroeconomic factor is
economic growth, strong economic growth will increase the ability of debtors to repay their
loans. When the economy grows, debtors' income and cash flow will increase, so they have a
better ability to meet loan repayment obligations. However, when the economy experiences a
slow increase or even a recession, NPL will increase. This is because the debtor's ability to repay
loans will decrease due to decreased income and cash flow [10]. [11] Economic growth has a
significant negative influence on NPL.

Inflation is one of the factors that can affect the NPL level in the financial sector. When
the inflation rate increases, people's purchasing power will decrease, so that their ability to repay
the loans they have will also decrease. This can lead to an increase in the number of bad debts
or NPL [12]. In addition, inflation can also reduce the value of the collateral used to obtain
loans, so that banks will be more careful in providing loans. On the other hand, an increase in
interest rates due to inflation can make it difficult for debtors to pay installments, which
ultimately triggers an increase in NPL [13]. [14] Inflation has a significant positive effect on
NPL. [15] Inflation has an insignificant negative effect on NPL.

Interest rates have a significant impact on the quality of banking assets, which is



reflected in the NPL ratio. When interest rates rise, the cost of borrowing that must be paid by
debtors will also increase. This can make it difficult for debtors to meet their loan payment
obligations, thereby increasing the risk of bad debt or NPL [16]. Conversely, a decrease in
interest rates can help debtors pay their loans, thereby reducing the NPL ratio. However, a
decrease in interest rates can also encourage increased demand for loans, which if not managed
properly can lead to an increase in NPL in the future [17]. Therefore, the government must
consider the impact of interest rates on the quality of banking assets when determining interest
rate policy. [7] Interest rates have a significant positive effect on NPL.

Exchange rate has a significant role in NPL. A depreciation of the domestic currency
can increase the NPL ratio, because it makes it more difficult for borrowers to repay loans
denominated in foreign currency. This is because a depreciation of the currency will increase
the value of loans in the domestic currency, making it more burdensome for borrowers. On the
other hand, an increase in the domestic currency can reduce the NPL ratio, because it makes it
easier for borrowers to repay loans denominated in foreign currency. A rise in the currency can
increase the debt burden of borrowers with loans denominated in foreign currency, which can
lead to an increase in NPL [5]. [18] The exchange rate has a positive and significant effect on
the NPL level. Based on the background description above, the overall purpose of this study
is to analyze the influence of macroeconomic conditions including economic growth, inflation
and exchange rates on the value of NPL in ASEAN.

2. Literature Review
2.1 NPL

NPL are loans where principal and interest payments have been delayed for > 90 days. NPL is
one of the important measuring tools in the financial health of a bank or other financial
institution. The higher the NPL ratio, the worse the quality of the bank's credit assets. This can
increase the cost of loss reserves and decrease the value of assets, which will reduce bank profits
[19]. Therefore, good NPL management is very important for the balance of the financial
system.

2.2 Solow's Economic Growth

The Solow theory of economic growth, developed by economist Robert Solow in 1956, explains
how long-run economic growth is influenced by capital accumulation, population growth, and
technological progress [20]. According to Solow, the more physical and human capital
invested, and the faster technological progress, the higher the level of output or per capita
income that a country can achieve. This model also emphasizes the importance of savings and
investment in driving long-run growth. Increases in capital accumulation, steady population
growth, and continued technological progress will drive economic growth.

Empirically, the Solow model has been shown to be able to explain most of the variation
in economic growth across countries [21].

[20] In Solow's theory of economic growth, one of the important factors influencing
long-term economic growth is capital accumulation. This capital accumulation can come from



savings and investment in the economy. The higher the level of savings and investment, the
faster the growth of physical capital and human resources, which will ultimately increase per
capita income.

The concept of NPL in banking is closely related to capital accumulation in Solow's
theory [22]. In relation to NPL, strong economic growth will increase the company's income
and profitability as well as its ability to repay loans. This will reduce the NPL ratio.
Conversely, slowing economic growth will increase credit risk and cause an increase in NPL
[23]. [8] Economic growth has a significant negative effect on NPL. When the economy grows,
the quality of bank loans increases and NPL tend to decrease.

2.3 Inflation

Inflation is a common phenomenon that occurs in modern economies, characterized by
continuous increases in the prices of goods and services [24]. Inflation can have a significant
impact on the stability of a country's economy, making it a major concern for economic
policymakers. Understanding the causes and dynamics of inflation is important so that
effective control efforts can be made. Inflation is an important issue in modern economies
because of its significant impact on economic stability. High and unstable inflation rates can
result in distortions in the prices of goods and services, as well as result in suboptimal
allocation of economic resources [25]. Therefore, the government and central bank are always
trying to maintain the rate of inflation at a reasonable level through various monetary and fiscal
policies. Inflation is generally measured by the consumer price index, producer price index,
and GDP Deflator [25]. Some ways to measure inflation in an economy are as follows:

a) Consumer Price Index (CPI) CPI is an index that measures the change in the price
of a basket of goods and services consumed by the average household consumer.
CPI reflects the change in the cost of living for consumers. It is the most widely
used and monitored indicator of inflation by policymakers.

b) Producer Price Index (PPI) PPI is an index that measures price changes at the
producer level. PPI captures price changes at various stages of production, from raw
materials, intermediate goods, to finished goods. This index can provide an earlier
signal of inflation trends than CPI.

¢) GDP Deflator GDP deflator is a measure of inflation derived from the change in the
value of nominal Gross Domestic Product (GDP) relative to real GDP. It captures
price changes for the entire output of goods and services in the economy, rather than
just the household consumption basket like CPI. GDP deflator provides a broader
picture of inflation in the economy as a whole.

When inflation is high, people's purchasing power will decrease because the prices of
goods and services increase. This happens because inflation causes a decrease in the value of
the currency, so consumers have to spend more money to get the same goods and services [26].
Thus, the real income of debtors (after deducting inflation) will decrease. A decrease in the real
income of debtors can reduce their ability to repay their loans from banks. [27] High inflation



has a negative impact on the quality of bank credit, which is indicated by an increase in the
ratio of bad debts or NPL. This happens because debtors have difficulty in meeting their credit
payment obligations due to a decrease in their purchasing power and real income. This
condition can increase the risk of bad debts or NPL in the banking sector. In addition, [28]
High inflation has a positive relationship with the level of NPL in the banking sector. When
inflation increases, debtors will face a decrease in purchasing power and real income, which
can ultimately cause them difficulty in repaying loans. This supports the argument that high
inflation can increase the risk of bad debts or NPL in banking.

2.4 Interest Rate

Interest rates are the price that must be paid for the use of money for a certain period of time
[29]. In general, interest rates can be divided into two, namely nominal interest rates and real
interest rates. Nominal interest rates are interest rates that have not been adjusted for inflation,
while real interest rates are interest rates that have taken into account the impact of inflation
[30]. The central bank has an important role in determining the benchmark interest rate that is
the benchmark for various interest rates in the market [31]. In Indonesia, the benchmark interest
rate used is the BI 7-Day Reverse Repo Rate set by Bank Indonesia.

This benchmark interest rate will affect various other interest rates, such as credit
interest rates and deposit interest rates [32]. Real interest rates are an important indicator in
analyzing the rate of return on investment after taking inflation into account [30]. Higher real
interest rates have a positive impact on people's savings rates. This is because high real interest
rates will increase the rewards for people who save, thus encouraging them to save more. On
the other hand, low real interest rates tend to reduce incentives for people to save, and instead
will encourage people to consume more [33].

Interest rates also have an important influence on the level of NPL or problematic
loans.[34] An increase in interest rates tends to increase the risk of problematic loans. This is
because when interest rates increase, the burden of installment payments for borrowers will
also increase. This condition can make it difficult for debtors to meet their loan payment
obligations, so that it can increase the amount of problematic loans in the banking system [35].
On the other hand, when interest rates are low, the burden of installments for debtors will also
be lower. This can ease the burden of debtor loan payments and reduce the risk of problematic
loans [23]. Therefore, the interest rate policy set by the monetary authority has an important
role in maintaining the stability of the banking sector through its influence on the NPL level.

2.5 Exchange Rate

In addition to inflation, changes in currency exchange rates can also affect the risk of bad debts
or NPL in banking. When the domestic exchange rate weakens against foreign currencies, this
can have a negative impact on debtors who have loans in foreign currencies. Depreciation of
the exchange rate causes the amount of domestic currency that must be paid to repay loans in
foreign currencies to be greater, thereby increasing the burden of installment payments for
debtors.

[36] Domestic exchange rate depreciation is positively related to an increase in the ratio



of NPL or NPL in banking. When the domestic exchange rate weakens, debtors who have
loans in foreign currency will face a greater payment burden in domestic currency, increasing
their risk of defaulting on loans. This condition can cause debtors to have difficulty in fulfilling
their loan payment obligations. [23] Domestic exchange rate depreciation had a significant
effect on the increase in NPL in Greek banking. This is because debtors who have loans in
foreign currency will have difficulty in paying loan installments when the domestic exchange
rate weakens. Thus, fluctuations in the domestic currency exchange rate against foreign
currencies can be one of the factors that affect the risk of NPL or NPL in the banking sector.

2.6 Empirical Findings

Previous research is a reference for determining the influence of macroeconomic factors on NPL
in ASEAN countries. [7] Economic growth has a significant negative effect on the level of
banking NPL. Meanwhile, inflation and interest rates have a significant positive effect on the
level of banking NPL. [37] Economic growth has a negative and significant effect on NPL.
Meanwhile, inflation has a positive and significant effect on NPL. [38] Exchange rate and GDP
growth have a positive but insignificant effect on NPL. The interest rate has a significant
positive effect on NPL. [39] Macro factors such as interest rates and exchange rates have a
positive effect. Meanwhile, GDP growth has a negative effect on NPL. [40] Economic growth
has a negative and significant effect on NPL. Meanwhile, inflation and interest rates have a
positive and significant effect. [41] Economic growth has a significant negative effect on NPL
levels. Inflation and interest rates have a significant positive effect on NPL levels. Based on
the formulation of the problem, theory and empirical studies that have been conducted in the
previous section regarding the influence of macroeconomic factors on NPL, the hypothesis in
this study is Macroeconomic conditions including economic growth, inflation, interest rates,
and exchange rates are suspected to have an influence on NPL.

3. Research Methodology

3.1 Data Types and Source

Types of data used in secondary data research. Secondary data obtained from CEIC. There are
several variables used in this study, including NPL as the dependent variable, and economic
growth, inflation, interest rates, and exchange rates as independent variables. The data used is
panel data, with a combination of time series data (time span) and cross-section data (between
individuals) to be able to determine the differences in data between countries within a certain
time. Time series data is used to observe changes in data over 13 years, from 2010 to 2023.



Table 1. Data Sources Used in Research

Variable Description Unit Labels Source

NPL Non-Performing Loans CEIC

(NPLs) are loan accounts that

0,
have matured, whose % NPL
principal and/or interest
have not been paid
Economics
Growth Economic Growth of
Indonesia, Malaysia, the % GDPGrowth CEIC
Philippines, Singapore,
Thailand, and Vietnam
Variable Description Unit Labels Source
Inflation Annual consumer price % INF CEIC
index (YoY) growth
Real Interest .
Rate The difference between
nominal interest rates and o, RATE CEIC
the rate of mflation
. . LCU/USD EXC CEIC
Nominal Domestic currency
Exchange exchange rate against the
Rate dollar

3.2 Methodology

This study uses a quantitative method to analyze the influence of macroeconomic conditions
on the NPL ratio in ASEAN countries. This study utilizes panel data from 6 ASEAN countries,
namely Indonesia, Malaysia, Singapore, the Philippines, Thailand, and Viet Nam, in the period
from 2010 to 2023. Panel data is a collection of data that includes observations on several
entities (such as individuals, companies, or countries) over a period of time [42]. The use of
panel data allows researchers to analyze changes that occur in entities over time. The panel data
method is considered to have advantages over cross-section or time-series data because it can

provide more information, reduce collinearity between variables, and increase estimation
efficiency [43].

3.3 Research Model

The model equation in this study is used to analyze and determine the effect of macroeconomic
conditions on NPL in ASEAN countries in 2010-2023. The model used is as follows:

NPL = a + BiGDPGrowth i + B2INF i + BsRate it + fsLn_EXC i + € i



In which

NPL : Non-Performing Loans
GDPGrowth : Gross Domestic Product Growth
INF : Inflation

Rate : Interest rate

EXC : Exchange rate

Ln : Natural Logarithm

€ : Error Term

a : Constant

B1, B2, Ba, Ba : Slope

i : Indonesia, Malaysia, Filipina, Singapura, Thailand,
dan Vietnam

t :2010-2023

3.4 Classical Specification Test

Table 2. Model Specification Test

Model Suitability Test Chi-Square Model

Chow Test 0,0015 Fixed Effect Model
Hausman Test 0,2282 Random Effect Model
Tal LM Test 0,0084 Random Effect Model :est with a
sig ese results

indicate that the hypothesis taken is to accept HO, the best model chosen is the Fixed Effect
Model (CEM). Furthermore, the Hausman test is carried out to determine the best model
between the Common Effect Model (CEM) or the Random Effect Model (REM). After the
Hausman test is carried out, it is known that with a significance level of 5%, the chi-square
probability value> p-value, then using the Random Effect Model (REM) model. Furthermore,
the LM test is carried out to determine the best model between the Common Effect Model
(CEM). After the LM test is carried out, it is known that with a significance level of 5%, the chi-
square probability value < p-value, then the best model is the Random Effect Model (REM).
Based on the tests that have been carried out, it can be concluded that the best model used is
the Random Effect Model (FEM).

3.5 Classic Assumption Test



Table 3. Classic Assumption Test

Normality Test Prob=chi2
Skewness Test 0. 3610
Multicolinearity Test Prob=chi2
Variance Inflation Factor (VIF) Test Variable VIF 1/VIF
GDPGrowth 1,51 0, 857630
rate 1,22 0, 822632
Inf 1,42 0, 703645
Ln_exc 1,17 0, 660791

Mean VIF 1,33

Before conducting panel data analysis, it is necessary to conduct a classical assumption test to
ensure that the data used meets the basic assumptions in regression. The classical assumption
tests commonly performed in panel data analysis are the normality test, multicollinearity test,
heteroscedasticity test, and autocorrelation test [43].

The normality test is performed to check whether the residuals of the regression model
are normally distributed. This can be done using the skewness test [44]. The multicollinearity
test is performed to check whether there is a high correlation between independent variables,
which can cause the estimate to become unstable. The multicollinearity test can be performed
by examining the Variance Inflation Factor (VIF) value [44]. The heteroscedasticity test is
performed to check whether the residual variance is not constant (homoscedastic). This is done
using the Breusch-Pagan test [44]. The autocorrelation test is conducted to check whether there
is a correlation between the residuals at time t and the residuals at time t-1. The autocorrelation
test can be conducted using the Durbin-Watson test or the Breusch-Godfrey test [44].

In this study, it is known that the random effect model (REM) was selected as the best
model. REM has been free from heteroscedasticity and autocorrelation problems because its
estimation uses Generalized Least Squares (GLS). In addition, [45] also stated that
autocorrelation testing on non-time series data, such as cross-section data or panel data, will
not provide meaningful results. This is because panel data, although containing time series
elements, is not considered a pure time series. So, it can be concluded that in this study, the
BLUE assumption has been met because the selected REM model is free from
heteroscedasticity and autocorrelation problems.



3.6 Hypothesis Test
3.7 Regression Model

Table 4. Regression Model

Variable Coefficient Prob>chi2
Gdpgrowth -.0641196 0.011 **
rate -.2828163 0.101
Inf 0721318 0.128
Ln_exc 0967222 0.096 *
Constant 2.310779 0.000
Prob=F 0.0205
R-Squared 0.3383
In which: * : shows significant variables at the level of 90%

** . shows significant variables at the level of 95%

Statistical tests conducted on the model include the t-statistic test, simultaneous F test and
coefficient of determination test. The results of the improvements for the classical assumption
test are in table 4.3. The F test is conducted to test the influence between independent variables
on the dependent variable in the model. Based on the results of the simultaneous test, the prob
value> F with a significance level of 5% of 0.0205. Indicates that simultaneously there are
several independent variables that influence the dependent variable in the model. For the partial
test, the results show that there are several independent variables that have a significant effect
on the dependent variable. Furthermore, the R? estimation results are 33.83%. While the
remaining 66.17% can be explained by other variables that are not in the model. [44] R-square
is not the main measure in assessing the success of econometric analysis. Low R-square values
are often found in research in the social sciences.

4.Macroeconomic Influence on NPL
4.1 The Impact of Economic Growth on NPL

The economic growth variable has a regression coefficient result of -0.0641196, meaning that
every | percentage point increase in economic growth will reduce NPL by 0.064 percentage
points. With a probability value of 0.011, it means that the economic growth variable has a
significant negative effect on NPL because the significance level is less than 0.05. [37]



Economic growth has a significant negative effect on NPL. Positive economic growth can have
a negative effect on NPL in the banking sector.

When the economy is growing, demand for credit and investment tends to increase.
This can increase the ability of borrowers to pay off their obligations to banks [46]. In addition,
low unemployment rates and higher incomes during times of economic growth can increase
the ability of borrowers to repay their loans [23]. Thus, strong economic growth can reduce
credit risk and lead to a decrease in the NPL ratio in the banking sector.

4.2 The Effect of Interest Rates on NPL

The interest rate variable has a regression coefficient of -0.2828163, meaning that every 1
percentage point increase in interest rates will reduce NPL by 0.28 percentage points. However,
with a probability value of 0.101, it means that the interest rate variable does not have a
significant negative effect on NPL because the significance level is less than 0.1. [47] Interest
rates have a negative and insignificant effect on NPL. This is due to several factors, including
stable economic growth, effective monetary policy, and a healthy banking market structure.
[48] Strong economic growth in the ASEAN region has helped maintain the quality of banking
assets, so that the NPL level remains at a low level even though interest rates have changed.
In addition, Central Banks in ASEAN countries have also implemented tight monetary policies
to maintain financial stability, including strict supervision of the banking sector [49]. The
banking market structure in ASEAN, which is dominated by large banks, also influences
resilience to changes in interest rates [50].

4.3 The Effect of Inflation on NPL

The inflation variable has a regression coefficient of 0.0721318, meaning that every 1
percentage point increase in inflation will increase NPL by 0.07 percentage points. However,
with a probability value of 0.128, it means that the inflation variable has a positive and
insignificant effect on NPL because the significance level is less than 0.1. [7] Inflation has a
negative and insignificant effect on NPL. There are several factors that cause inflation to have
no significant effect on NPL in ASEAN countries. First, several ASEAN countries have a
banking system that is quite strong and resistant to economic turmoil. This is supported by
strict banking regulations and supervision as well as adequate bank capital [51]. Second, most
banksin ASEAN have also diversified their loan portfolios so that credit risk is well distributed.
In addition, effective credit risk management is also an important factor in maintaining the
quality of bank assets despite inflation [52].

4.4 The Effect of Exchange Rates on NPL

The exchange rate variable has a regression coefficient of 0.967222, meaning that every 1
percentage point increase in the exchange rate will increase the NPL by 0.0097 percentage
points. With a probability value of 0.096, it means that the inflation variable has a positive and
significant effect on NPL because the significance level is less than 0.01. This is in line with
research conducted by [47] which found that the exchange rate has a positive and significant
effect on NPL. When the domestic currency exchange rate weakens against foreign currencies,



especially the currency used in loans, this can increase the burden of installment payments
for debtors who have loans in foreign currencies [53]. The increase in the burden of payments
can make it difficult for debtors to meet their obligations, potentially increasing NPL. In
addition, the weakening of the exchange rate can also reduce the ability of debtors to make
payments, especially for debtors who have income in domestic currency [54]. Therefore,
exchange rate stability is an important factor in maintaining the quality of banking assets and
reducing the NPL level.

5.Conclusion and Recommendations

Based on the discussion and results presented in the previous chapter on the influence of
macroeconomic conditions and on NPL for the period 2010-2023, the results of the study show
that several macroeconomic conditions have a significant influence on NPL. Economic growth
has a negative and significant influence on NPL. A weak economy will make it difficult for
debtors to pay off their obligations to banks, so that the portion of NPL in bank capital will
increase. However, good economic growth will increase credit demand and encourage
expansion of credit distribution by banks. Thus, good economic growth can contribute to
maintaining the stability of banking asset quality by reducing the NPL ratio. Then interest rates
have a negative and insignificant influence on NPL. stable economic growth, effective
monetary policy, and a healthy banking market structure. Strong economic growth can help
maintain the quality of banking assets, so that the NPL level remains at a low level even though
interest rates change.

Then inflation has a positive and insignificant effect on NPL. The banking system is
quite strong and resistant to economic turmoil. This is supported by strict banking regulations
and supervision as well as adequate bank capital. Then, diversification of the loan portfolio
can distribute credit risk well. In addition, effective credit risk management is also an important
factor in maintaining the quality of bank assets despite inflation. Finally, the exchange rate has
a positive and significant effect on NPL. Exchange rate stability is important in maintaining
the quality of banking assets and suppressing the NPL level, because the weakening of the
exchange rate can increase the burden of installment payments for debtors who have loans in
foreign currencies, thereby increasing credit risk.

The results of this study have important implications for the government, central banks
and further research. For the government, it can evaluate macroeconomic policies to maintain
the stability of the financial system in ASEAN. In addition, it can implement macroprudential
policies aimed at maintaining the stability of the financial system as a whole such as regulating
the capital adequacy ratio, limiting credit growth, and other macroprudential policy
instruments. For the central bank, it can provide policy recommendations based on the results
of the study, for example regulating the bank's capital adequacy ratio, regulating liquidity
policies, and creating better supervisory guidelines. For further research, it is to expand the
independent variables by using internal bank factors to see their impact on the value of NPL.
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