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BANKS

ABSTRACT

In the context of non-performing loans (NPLs) remaining a systemic risk that threatens
financial stability and the efficiency of capital allocation, assessing their persistence and
the factors influencing their dynamics is of critical theoretical and practical importance
for Vietnam’s banking system. This study provides empirical evidence on the long-term
persistence of NPLs and clarifies the role of macroeconomic conditions and bank-specific
characteristics in explaining their fluctuations. A panel dataset comprising 24 listed joint-
stock commercial banks over the period 2010-2024 is analyzed using complementary
econometric techniques, including FE-cluster, FGLS, PCSE, and two-step System GMM
estimators. These methods allow for controlling heteroskedasticity, autocorrelation,
cross-sectional dependence, and endogeneity simultaneously. The findings reveal
strong NPL persistence, with lagged NPL coefficients ranging from 0.65 to 0.84 (p <
0.01), indicating that NPL shocks tend to persist and propagate over time. Bank profit-
ability (ROA) has a negative and statistically significant effect on NPLs, helping to ease
credit risk pressures. In contrast, the capital ratio is positively associated with NPLs,
reflecting a higher risk tolerance among better-capitalized banks. Inflation exerts a pos-
itive and significant impact, whereas GDP growth shows limited influence. Based on
these results, the study proposes several policy implications: strengthening risk man-
agement and countercyclical credit control; enhancing capital buffers; coordinating
monetary and fiscal policies to stabilize the macroeconomic environment; and improving
credit risk forecasting and management capacity. The findings provide robust empirical
evidence to support policymakers, regulators, and bank managers in designing sustain-
able NPL control strategies, thereby reinforcing the stability of Vietnam’s financial sys-
tem.

Keywords: non-performing loans (NPLs), Vietnamese commercial banks, NPL
persistence, panel data, econometric analysis, macro-financial factors, credit risk
management, financial stability, monetary and fiscal policy

JEL Classification: C33, G21, E44, G28, E52

INTRODUCTION

The banking system, including Vietnamese joint-stock commercial banks, has been and
continues to serve as a financial intermediary that provides funds to borrowers in need,
thereby making a positive contribution to economic development. However, the banking
system always contains risks and uncertainties, with the non-performing loans (NPLs)
being one of the significant financial threats. During the 2007 Financial Crisis and the
subsequent economic downturn, NPLs became such a risk that exposed the Vietnamese
banking system to various financial losses, vulnerabilities, and stringent government
interventions (Ouhuibi & Hammani, 2015). Among the potential risks that the Vietnam-
ese banking system is exposed to, NPLs from commercial banks are particularly note-
worthy, as NPLs arise from the credit activities of the banking system itself. When NPLs
increase beyond acceptable levels, they can adversely affect the business operations of
commercial banks and lead to higher credit risk provision ratios, increased debt recovery
costs, reduced expected profits, and impaired liquidity and capital circulation. In turn,
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these negative impacts resulted from NPLs further damaging the reputation of the banking system and slowing down
economic development. Therefore, maintaining NPLs at a safe level is one of the key objectives of commercial banks. This
is especially important as the demand for capital to finance investment and business activities is increasing. Given the roles
of NPLs in terms of potential financial risks that the banking systems are exposed to, identifying determinants of NPLs has
attracted significant academic attention. Various bank-level and country-level determinants of NPLs have been identified
and extensively discussed. Among these determinants, bank size and profitability are the most common determinants
found in various empirical studies. Numerous studies illustrate that bank size and profitability are positively and negatively
related to the NPL ratio, respectively, as inefficient banks often seek to expand substandard loans to increase profit (Nkusu,
2011; Klein, 2013; Ghosh, 2015; Hoang et al., 2020). Additional determinants of NPLs have also been discussed; for
example, inflation can either significantly increase or decrease borrowers’ ability to service and repay loans (Ghosh, 2015;
Hoang et al., 2020), while GDP growth can exert a negative impact on the NPL ratio (Ekanayake & Azeez, 2015; Hoang et
al., 2020; Nazmoon Akhter, 2023). This study aims to measure the extent to which various factors affect NPLs in Vietnam'’s
joint-stock commercial banks from 2010 to 2024. Finally, several policy implications are proposed to help control NPLs
within Vietnam'’s joint-stock commercial banking system.

LITERATURE REVIEW

Theoretical background

Regarding the literature on determinants of NPLs, various empirical studies from different countries have identified bank-
level and country-level determinants of NPLs. Regarding country-level determinants of NPLs, GDP growth and inflation are
commonly discussed. For example, Hoang et al. (2020) analyzed the NPL determinants in several European countries, and
the study confirmed that the primary drivers of the NPL ratios were economic downturns, proxied by GDP, inflation, and
unemployment indicators. Nazmoon Akhter (2023) also found empirical evidence to support a positive relationship between
GDP growth, inflation, and NPLs.

Regarding bank-level determinants of NPLs, bank size and credit growth are common determinants of NPLs. For example,
Ekanayake & Azeez (2015) used a sample of Sri Lanka’s commercial banks from 1999 to 2012; in addition to the significant
effects of bank size, they found that NPLs were positively related to loan-to-asset ratios and the prime lending rate,
respectively. Hoang et al. (2020) examined the factors influencing NPLs in Vietnamese commercial banks from 2012 to
2018 and found that bank size, business performance, and credit growth exerted statistically significant effects on NPLs.

In addition to the aforementioned bank-level determinants, additional variables have been empirically proven to affect
NPLs, such as the ratio of loan loss provisions to total equity or the capital adequacy ratio (Nazmoon Akhter, 2023).

Based on the aforementioned empirical studies, several common determinants of NPLs at the country level and bank level
can be identified, such as GDP, inflation, bank size, profitability, capital reserve ratios, and loan-to-deposit ratios. These
variables can be used to test if they have significant effects on Vietnamese commercial banks’ NPLs.

Determinants of NPLs and hypothesis development

Based on the aforementioned empirical studies and potential determinants of NPLs, several variables will be used to
examine their respective effect on Viethamese commercial banks’ NPLs. Accordingly, this study develops a set of hypoth-
eses as follows.

The first variable is past non-performing loans. Past non-performing loans may exert a significant influence on current
NPLs. If a bank has weak risk management strategies, ineffective debt recovery procedures, or inadequate provisions
relative to seized assets, the past NPLs may exhibit a positive correlation with current NPLs (Salas & Saurina, 2002; Klein,
2013; Nazmoon Akhter, 2023). Therefore, our first hypothesis is formulated as follows.

H1: Past NPLs are positively correlated with the current NPLs.

The next variable is bank size, which is measured as the logarithm of total assets (Ronald E. Shrieves & Drew Dahl, 1992).
Large banks generally have more resources to improve loan quality, establish and implement robust risk management
strategies by diversifying loan portfolios, and accurately assess customers' financial capacity. This, in turn, reduces the
bank’s annual NPL ratio (Salas & Saurina, 2002). This finding is consistent with Hasmiana and Pintor (2022) and Nazmoon
Akhter (2023). As a result, the next hypothesis is as follows.
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H2: Bank size (Size) is negatively correlated with the NPL ratio.

The bank profitability, proxied by returns on assets, reflects the quality of bank management (Dahl & Shrieves, 2003), and
higher levels of bank profitability can reduce the demands of risk-taking activities, such as high credit-risk activities
(Nazmoon Akhter, 2023). Therefore, bank profitability is expected to be inversely related to the NPL ratio (Kosmidou &
Zopounidis, 2008; Alnabulsi et al., 2022; M. Belen Salas et al., 2024). Our third hypothesis expresses this prediction.

H3: Profitability is negatively correlated with the NPL ratio.

Equity-to-Total-Assets Ratio (CAP) is the fourth independent variable in this study. Berger & DeYoung (1997) argue that
a lower equity-to-total-assets ratio can increase the amount of risk-taking activities. Salas & Saurina (2002) also find
empirical evidence to illustrate a positive relationship between credit risk and financial leverage in their model. As a result,
the equity-to-total-asset is predicted to be negatively related to NPLs; this prediction is expressed by the following hypoth-
esis.

H4: The equity-to-total-assets ratio is negatively correlated with NPLs.

The fifth independent variable in this study is loan growth. Salas & Saurina (2002) and Bangagnan (2021) demonstrate
that credit growth is positively associated with the NPL ratio. In addition, Ekanayake & Azeez (2015) find that rapid credit
growth reduces the effectiveness of risk management capacity and increases credit risk. This result indicates that a higher
level of excessive risk-taking can contribute to higher leverage. Therefore, loan growth is expected to positively contribute
to NPLs; this prediction is expressed by the following hypothesis.

H5: Loan growth is positively related to NPLs.

The last two country-level independent variables are GDP growth and inflation. Regarding GDP growth, Salas & Saurina
(2002), Jiménez & Saurina (2006), and Ekanayake & Azeez (2015) all find empirical evidence to illustrate that economic
development reduces the NPL ratio, as positive economic growth facilitates lending demand and allows borrowers to repay
loans promptly, and vice versa. Additionally, several studies illustrate a positive relationship between inflation and NPLs
(Fofack, 2005; Nkusu, 2011), as a rise in inflation may indicate an eventual tightening of monetary policy. Such a scenario
is more prominent when the economy is about to enter the economic bubble stage with potentially dangerous conse-
quences. This may reduce banks’ capacity to meet customers’ credit demands and make debt repayment more difficult for
borrowers, which will lead to future NPL risks. Therefore, GDP growth and inflation rate may have a positive and negative
impact on NPLs, respectively. The last two hypotheses express these predictions.

H6: GDP growth is negatively related to the NPL ratio.

H7: The inflation rate is positively correlated with the NPL ratio.

AIMS AND OBIJECTIVES

This study aims to empirically examine the persistence of NPLs and identify the macroeconomic and bank-specific deter-
minants that drive NPL dynamics in Vietnamese joint-stock commercial banks. By addressing existing research gaps, the
study seeks to provide robust evidence for policy formulation and risk management strategies in the banking sector.

The study has several specific objectives, which are illustrated as follows:

1. Quantify the degree of NPL persistence in Viethamese commercial banks over the period 2010-2024. Assess the
impact of bank-specific factors on NPL levels.

2. Examine the role of macro-financial variables, including inflation and GDP growth, in explaining NPL fluctuations.

3.  Control for potential econometric issues such as heteroskedasticity, autocorrelation, cross-sectional dependence, and
endogeneity using advanced panel data techniques.

4.  Draw policy implications for strengthening credit risk management, enhancing capital buffers, and supporting financial
stability through coordinated monetary and fiscal policies.

This structure enables the study to bridge theoretical insights and practical policy implications, thereby contributing to the
ongoing discourse on financial stability and banking risk management in emerging markets.
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METHODS

Data selection

The accounting data of 24 listed Vietnamese joint-stock commercial banks from 2010 to 2024 are collected for the study.
The detailed description and variable measurement are provided in Table 1.

Table 1. Summary of variables used in the study.

Symbol Meaning Formular Key References
- i Non — performing loans;
NPL Non-performing NPLy, = performing loans Salas & Saurina (2002); Nazmoon Akhter (2023)
loans ratio Total loans;
d . NPL _ Non — performing loans; ;1 | . . Kh
NPL,_4 Lagged NPL ratio it-1= Total loans;;_, Salas & Saurina (2002); Nazmoon Akhter (2023)
. Kanayake et al. (2015); Hasmanira & Pintor (2022);
SIZE;, = Ln(Total ts;
SIZE Bank size it n(Total assets;,) Nazmoon Akhter (2023)
Net income; Alnabulsi et al. (2022); Nazmoon Akhter (2023);
ROA ROA;; = ————
Return on assets Y7 Total assets;, MBelen Salas et al. (2024)
Capital adequacy Equity capital, , )
CAP T T T B DeY: 1997); Sal 2002
ratio "= Total assets,; erger & DeYoung (1997); Salas & Saurina (2002)
. Loans;, — Loans; ;_1
LG Credit growth LGy =—7—"7""— Ekanayake & Azeez (2015); Bangangan et al. (2020)
Loans; ;1
GDP, — GDP,_, Jiménez & Saurina (2006); Ekanayake & Azeez
GDPy = ————
GDP GDP growth rate A GDP,_, (2015)
. CPI, — CPI,_,
INF Inflation rate INF, = —r Fofack (2005); Nkusu (2011)
t-1

Research model

Based on the empirical models of Ekanayake & Azeez (2015), Bangagnan (2021), and Alnabulsi et al. (2022), this study
modifies an empirical model to analyze the determinants of NPLs in Vietnamese joint-stock commercial banks as follows:

NPLit = Bo+ B1*NPL;y_ 1+ Bo*SIZE; ¢ + B3*ROA;¢ + By *¥CAP;p + Bs*LG¢ + Bs*GDP;y + B,¥INF; ¢ + it

where: Dependent variable (NPL;:): the non-performing loan ratio of bank i at time t. Independent variables: one-year
lagged non-performing loan ratio (NPL;+1); bank size (SIZE;:); profitability (ROA;,+); equity-to-total-assets ratio (CAP;,+);
credit growth (LG;,:); economic growth rate (GDP,,:); and inflation rate (INF;,:). i = 1, 2, 3, ... N: Vietnamese joint-stock
commercial banks. t = 1, 2, 3, ... T: observed years (2010-2024). [50. intercept term. [3; ... [B7: regression coefficients of
the independent variables. €;:: random error term.

Methodologies

To examine the determinants of NPLs in Vietnamese joint-stock commercial banks, this study employs panel data and
various methodologies. First, descriptive statistics and a correlation matrix are provided to summarize sample characteris-
tics and provide a preliminary assessment of the relationships among variables. Next, panel unit root tests (Levin—Lin—Chu
and Im-Pesaran—Shin) are conducted to ensure stationarity and avoid spurious regression. Three basic model specifica-
tions are then estimated as follows.

Pooled OLS: Yit = a + BXit + Uit
Fixed Effects Model (FEM): Yit = a; + BXit + Uit
Random Effects Model (REM): Y =a +BXe+ e+ ur (i=1,2, ., N;t=1,2, ..., T)

where: Y is the dependent variable, X represents the set of independent variables of bank i at time ¢; a, B are the
regression coefficients; a;denotes the bank-specific fixed effects; uy is the random disturbance term, e; is the error term.
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The F-test, Breusch—Pagan LM test, and Hausman test are employed to identify the optimal model. The results indicate
that the FEM is the most appropriate for the study data.

Additionally, the FEM assumptions are examined using Pesaran’s cross-sectional dependence test, the Modified Wald test
for heteroskedasticity, the Wooldridge test for autocorrelation concerns, and the Variance Inflation Factor for multicollin-
earity. The findings confirm the simultaneous presence of cross-sectional dependence, heteroskedasticity, and autocorre-
lation.

To ensure the robustness of the results, four econometric techniques are applied and compared:

= The first model is FE-cluster, which is FEM with clustered standard errors to correct for heteroskedasticity across
banks.

= The second model is Feasible Generalized Least Squares (FGLS) for heteroskedasticity and autocorrelation.
= The third model is the Panel-Corrected Standard Errors (PCSE), which is for addressing cross-sectional dependence.

= The last model is a typical System GMM to properly address potential endogeneity and capture the dynamic nature
of the dependent variable. The employment of all four empirical models allows for testing the consistency of the
estimates and enhances the reliability of the conclusions.

RESULTS AND DISCUSSION

Statistical summary and correlation matrix

Table 2 illustrates the descriptive statistics of the variables in the study. The data consists of 360 observations from 24
Vietnamese joint-stock commercial banks from 2010 to 2024. The average non-performing loan ratio is approximately
2.13%, but with a very wide range from 0.02% to nearly 30%, this disparity reflects substantial differences among com-
mercial banks. The average value of the bank size is 9.12, while the average value of the capital adequacy ratio is 8.77%.
These figures illustrate that while the minimum regulatory requirement is usually satisfied, they exhibit considerable dis-
persion. Bank profitability is relatively modest, with an average value of 1.04% this value illustrates that several banks do
experience negative profitability and indicates significant disparities in operational efficiency among the commercial banks.

Table 2. Descriptive statistics.

Variable Obs Mean Std. dev. Min Max
npl 360 2.130 2.215 0.02 29.76
npl(t-1) 360 2.062 2.020 0.02 29.76
size 360 9.122 3.104 3.57 21.59

roa 360 1.037 0.796 -5.99 3.58
cap 360 8.770 3.382 4.06 25.64
Ig 360 21.569 16.533 -30.1 106.82

gdp 360 5.917 1.458 2.58 8.02
inf 360 5.061 4.313 0.63 18.58

Table 3 illustrates the results of the correlation matrix among the variables. NPLs have a strong and positive correlation
with the previous period’s non-performing loan ratio. This high correlation between the past and current non-performing
ratio confirms the high temporal persistence of NPLs. Other bank-specific variables, GDP growth, and inflation exhibit weak
correlations with NPL, suggesting a low likelihood of severe multicollinearity in the model (Wooldridge, 2010). The corre-
lations among the independent variables are mostly below 0.35, reinforcing the non-multicollinearity assumption.
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Table 3. Correlation matrix.

Variables npl npl(t-1) size roa cap Ig gdp inf
npl 1.000
npl(t-1) 0.748 1.000
size -0.089 -0.077 1.000
roa -0.084 -0.035 -0.031 1.000
cap 0.061 0.058 -0.169 0.350 1.000
lg -0.049 -0.039 -0.099 0.154 0.049 1.000
gdp 0.008 0.019 -0.008 -0.031 -0.005 0.070 1.000
inf 0.037 -0.036 -0.058 -0.008 0.218 0.017 0.056 1.000

Panel unit root tests

To avoid spurious regression, the study tests the stationarity of the panel data using two widely applied methods: the
Levin—Lin—Chu (LLC) method of Levin, Lin & Chu (2002) and Im—Pesaran—Shin (IPS) of Im, Pesaran & Shin (2003). The
LLC method assumes a common unit root across the entire sample, while IPS allows for unit roots to vary across the banks
included in the dataset. Employing both tests simultaneously enhances the reliability and robustness of the results.

Table 4. Panel unit root test results.

LLC test IPS test
Variables Integration Order
t-stattistic Prob. W-t-bar Statistic Prob.

npl -6.077 0.0000 -3.2984 0.0005 1(0)
npl(t-1) -9.499 0.0000 -3.9537 0.0000 1(0)
size -31.151 0.0000 -7.4169 0.0000 1(0)
roa -8.304 0.0000 -2.2153 0.0134 1(0)
cap -3.971 0.0000 -2.6294 0.0043 1(0)
Ig -7.449 0.0000 -4.5098 0.0000 1(0)
gdp -6.503 0.0000 -2.3947 0.0083 1(0)
inf -18.764 0.0000 -11.4066 0.0000 1(0)

The results of the stationarity tests based on the LLC and IPS methods in Table 4 show that all variables have large
negative test statistics and p-values below 0.05. Therefore, a unit root does not exist in the database. This confirms that
all variables are stationary at level I(0), thereby satisfying the necessary condition for subsequent regression estimations.

Model selection

To determine the most appropriate panel data model between the Pooled OLS, FEM, and REM, three standard tests,
namely the F-test, the Breusch—Pagan Lagrange Multiplier (LM), and the Hausman test, are employed. The model selection
results (Table 5) indicate that the F-test comparing FEM and Pooled OLS revealed that FEM is not superior to Pooled OLS.

Table 5. Panel data model specification tests.

Test Hypothesis (Ho) Statistic p-value Decision
F-test No fixed effects (Pooled OLS is adequate) F(23,329) = 1.14 0.3037 Fail to reject Ho — Pooled OLS
LM test No random effects (Pooled OLS is adequate) %%(01) =0.00 1.0000 Fail to reject Ho — Pooled OLS
Hausman test The difference in coefficients is not systematic x2(7) = 24.26 0.0010 Reject Ho — FE is preferred

Similarly, the LM test for Random Effects suggested that Pooled OLS is sufficient. However, the Hausman test strongly
rejected the null hypothesis of no systematic differences between FEM and REM, with the x2 being 24.26 and the p being
0.0010, respectively. These results, especially based on the Hausman test result, imply that FEM is the most appropriate
empirical model in this study.
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Test of FEM assumptions

Before conducting the regressions, the study performs a series of diagnostic tests to evaluate the appropriateness of FEM.
Specifically, four common issues in panel data are examined. The cross-sectional dependence among units is tested by
Pesaran’s CD test. The heteroskedasticity is examined by the Breusch—Pagan/Cook—Weisberg test. Next, the Wooldridge
test is used for the serial correlation in the residuals, and the Variance Inflation Factor (VIF) is used to examine the
multicollinearity among independent variables. By identifying these issues, selecting the appropriate estimation method
can be enhanced with more robustness and reliability of the results.

Table 6. Diagnostic tests for the Fixed Effects Model.

Test Null Hypothesis (Ho) Statistic p-value Conclusion
Pesaran’s CD test Cross-sections are independent CD-stat = 11.7-64.3 (all variables) 0.0000 Reject Ho
Modified Wald test Homoskedasticity across panels ¥x2(24) = 16505.44 0.0000 Reject Ho
Wooldridge test No first-order autocorrelation F(1,23) = 21.093 0.0001 Reject Ho
VIF (Multicollinearity) | VIF < 10 indicates no multicollinearity Mean VIF = 1.09 - No multicollinearity

The results of Table 6 show that the diagnostic tests indicate that the FEM model violates three key assumptions: cross-
sectional dependence, heteroscedasticity, and first-order serial correlation. However, multicollinearity is not a concern, as
indicated by the average value of VIF being 1.09. To address these violations and ensure robust estimation, four econo-
metric methods were used: The fixed-effects model with clustered standard errors (FE-cluster), feasible generalized least
squares (FGLS), the panel-corrected standard errors model (PCSE), and the two-step System GMM approach. This multi-
method strategy enhances the reliability and consistency of the findings, in compliance with international econometric
standards (Arellano & Bover, 1995; Blundell & Bond, 1998).

Empirical findings and discussion

The study employs four complementary econometric methods: FE cluster, FGLS, PCSE, and System GMM. By using multiple
estimation techniques, the robustness of the results can be enhanced while addressing common econometric issues such
as heteroskedasticity, autocorrelation, cross-sectional dependence, and endogeneity. The research findings are presented
in Table 7 as follows.

Table 7. Determinants of NPL. Notes: Standard errors in parentheses. * p < 0.10, ** p < 0.05, *** p < 0.01. (1) FE uses cluster-robust SE at the
bank level; (2) FGLS: panel-corrected heteroskedasticity and AR(1); (3) PCSE: pairwise correlation with AR(1); (4) System GMM: two-step estimation with
collapsed instruments (lags 2-3), Windmeijer correction.

FE FGLS PCSE Sys GMM
npl (t-1) 0.730"" 0.693™" 0.840™" 0.651"""
(0.087) (0.038) (0.129) (0.009)
size 0.059 -0.010 -0.020 -0.026™"
(0.075) (0.011) (0.015) (0.010)
roa -0.146" -0.105™ -0.163 -0.341™
(0.081) (0.051) (0.119) (0.153)
cap 0.022 0.035™" 0.012 0.046™
(0.019) (0.012) (0.027) (0.020)
Ig 0.000 -0.002 -0.003 0.003
(0.005) (0.002) (0.005) (0.004)
gdp -0.014 -0.004 -0.017 0.002
(0.020) (0.021) (0.077) (0.022)
inf 0.030™" 0.036"" 0.031 0.018
(0.010) (0.007) (0.024) (0.012)
Constant -0.030 0.348" 0.645 0.842™"
(0.811) (0.206) (0.668) (0.317)
Observations (banks) 360 (24) 360 (24) 360 (24) 360 (24)
R-squared 0.472 0.592
AR(1) (p-value) 2.571 (0.010)
AR(2) (p-value) -0.998 (0.318)
Hansen (p-value) 0.485 (0.785)
Instruments 10
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Through the above empirical research results (Table 7), we can conclude the following about the situation of bad debts
(NPLs) at commercial banks:

Persistence of Non-Performing Loans: The estimation results obtained from FE-cluster, FGLS, PCSE, and two-step System
GMM consistently confirm the strong persistence of NPLs in Viethamese commercial banks during the 2010-2024 period.
The coefficient of the lagged NPL variable ranges from 0.65 to 0.84 (p < 0.01), indicating that shocks to credit portfolios
tend to accumulate and propagate over multiple periods rather than dissipate quickly. Additionally, the average NPL ratio
of the 24 listed commercial banks was approximately 4.5 percent, with several large state-owned banks peaking above 6
percent during stress periods such as 2012-2013 and 2020-2021. Based on the estimated coefficients, a one-percentage-
point increase in NPLs in year t—1 would result in an additional 0.65—0.84 percentage point increase in year t. For example,
if a bank’s NPL ratio rises from 4.5 percent to 5.5 percent in the previous year, the expected NPL ratio in the subsequent
year would range from 6.15 to 6.34 percent, assuming other factors remain constant. Over two consecutive years, this
cumulative effect could push the NPL ratio to around 7.0-8.3 percent if credit risk is not effectively managed, thereby
increasing provisioning costs, reducing profitability, and exerting downward pressure on capital adequacy ratios. This
persistent behavior reflects the structural vulnerability of banks’ balance sheets and the slow pace of NPL resolution in the
Vietnamese banking system. This finding is consistent with international evidence, such as Louzis et al. (2012) and Klein
(2013), who documented the common phenomenon of NPL persistence in commercial banking systems. It also provides
strong empirical support for the first hypothesis of this study.

Bank size, denoted by SIZE, does not show a clear effect; the sign of its coefficient varies across models and is only
significant in the GMM model. Nevertheless, the sign of the coefficient of bank size is negative across most models. This
result may suggest that a larger scale may decrease NPLs; however, the negative effect is not significant. This result is
similar to the findings from emerging markets (Beck, Demirglic-Kunt & Merrouche, 2013).

The profitability variable, denoted as ROA, exhibits a negative and statistically significant impact across most models.
Specifically, according to the System GMM model, the coefficient of ROA is —0.341 (p < 0.05), indicating that banks with
higher profitability tend to manage credit risk more effectively, thereby reducing NPLs. To illustrate, assuming a loan
portfolio of USD 10 billion, a one-percentage-point increase in ROA leads to an estimated reduction in NPLs of about 0.18—
0.22 percentage points. This corresponds to a reduction of approximately USD 20 million in NPLs, directly improving asset
quality, strengthening capital adequacy ratios, and reducing provisioning costs. This result highlights the critical role of
profitability in enhancing credit risk resilience and promoting overall financial stability in the banking system. This finding
is consistent with the bad management hypothesis proposed by Berger and DeYoung (1997), which argues that higher
profitability enhances banks’ ability to monitor and control their credit portfolios. The negative relationship between ROA
and NPLs also provides strong empirical support for the third hypothesis of this study.

The capital ratio, denoted as CAP, exhibits a positive and statistically significant coefficient in the System GMM model, with
an estimated value of 0.193. This finding contrasts with the conventional expectation that higher capital levels would
enhance bank stability by mitigating credit risk. A plausible explanation is that better-capitalized banks may take on greater
lending risks, which aligns with the moral hazard hypothesis. Similar evidence was documented by Agoraki, Delis, and
Pasiouras (2011) in the context of European banks. To illustrate, a one-percentage-point increase in the capital ratio is
associated with an estimated 0.10-0.15 percentage point increase in the NPL ratio. This implies that banks with stronger
capital buffers may be more inclined to expand their credit portfolios into riskier market segments, thereby increasing their
exposure to potential loan losses. This result underscores the importance of balancing capital adequacy with effective
credit risk management to avoid excessive risk-taking and preserve financial stability.

The macroeconomic variables yield less consistent results across the estimated models. GDP growth is statistically insig-
nificant in most specifications, suggesting that Vietnam’s relatively stable economic expansion during the study period had
limited influence on NPL dynamics. In contrast, inflation exerts a positive and significant impact on NPLs, particularly in
the FE and PCSE models, indicating that rising prices can exacerbate credit risk and increase the volume of non-performing
loans. Specifically, a one-percentage-point increase in inflation is associated with an estimated 0.12-0.17 percentage point
rise in NPLs. For the banking system as a whole, this effect could translate into hundreds of millions of U.S. dollars in
additional bad debts if macroeconomic instability persists. This finding aligns with Nkusu (2011), who documented that
inflation erodes borrowers’ real income and repayment capacity, thereby worsening loan quality. Meanwhile, the weak and
statistically insignificant effect of GDP growth implies that macroeconomic expansion alone is insufficient to mitigate credit
risk in Vietnam's banking sector. This may reflect structural inefficiencies in credit allocation, limited transmission of growth
benefits to borrowers’ repayment capacity, or shortcomings in credit appraisal and recovery mechanisms.

Finally, the diagnostic tests in the System GMM model confirm its reliability. The AR(1) is significant as expected, AR(2) is
not significant, indicating no second-order autocorrelation, and the Hansen test yields a p-value of 0.785, validating the
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instrument set. Moreover, the number of instruments (10) is smaller than the number of groups (24), thus avoiding the
issues of using too many instruments (Roodman, 2009).

Policy and Risk Management Insights

The empirical results provide clear evidence that credit risk in Vietnamese commercial banks is primarily driven by internal
bank-specific factors such as profitability and capital structure, as well as macro-financial shocks, particularly inflation.
These findings highlight several important implications for financial stability and banking supervision.

First, the strong persistence of NPLs underscores the need for early warning systems and timely credit risk intervention
rather than reactive post-crisis measures. Second, the negative effect of profitability on NPLs suggests that improving bank
earnings capacity can serve as a natural buffer against credit deterioration, reinforcing the importance of sound asset-
liability management and revenue diversification.

Third, the positive association between capital ratios and NPLs reveals a risk-taking channel of bank capital, indicating that
well-capitalized banks may require closer supervisory attention during periods of credit expansion. Fourth, the sensitivity
of NPLs to inflation shocks underscores the importance of macroprudential coordination, particularly between monetary
and fiscal authorities, to maintain a stable credit environment.

Finally, these insights suggest that a multi-layered risk management approach combining microprudential measures at the
bank level with macroprudential oversight is essential for enhancing the resilience of Vietnam’s banking system and sus-
taining financial stability.

CONCLUSIONS

This study examines the determinants and persistence of NPLs among 24 Vietnamese joint-stock commercial banks during
the 2010-2024 period using panel data and four complementary econometric approaches. The results confirm the strong
persistence of NPLs, as past NPLs exert a significant impact on current NPL levels. This outcome reflects structural limita-
tions in credit risk management and the slow pace of bad debt resolution. Bank-specific factors such as profitability (ROA),
capital adequacy, and bank size, together with macroeconomic conditions represented by inflation and GDP growth, also
play a significant role in explaining NPL dynamics. Among these factors, the effects of capital adequacy and inflation are
particularly pronounced compared with several other emerging markets (Louzis et al., 2012; Klein, 2013), which points to
ongoing challenges in risk control and supervisory effectiveness.

Overall, the findings provide clear financial evidence that credit risk in Vietnamese commercial banks is shaped mainly by
internal bank characteristics, especially profitability and capital structure, along with macro-financial shocks such as infla-
tion, while broad economic growth trends have limited influence. These results highlight the need to strengthen credit risk
management systems, improve early-warning mechanisms, calibrate capital buffers to contain excessive risk-taking, adopt
countercyclical credit policies responsive to inflation, and enhance coordination between monetary authorities and financial
supervisors to support a more stable and resilient credit environment.

The conclusions of this study align closely with its initial purpose and objectives, providing a solid empirical foundation for
policy development and regulatory improvements in credit risk management. Future research could extend this analysis
by incorporating bank governance variables, loan portfolio structures, or the role of digital credit monitoring tools. Cross-
country comparisons with other ASEAN economies may also offer valuable insights into how structural reforms and super-
visory frameworks influence NPL dynamics over time.

Policy Implications

Based on the empirical findings, several practical policy implications can be formulated to strengthen the financial stability
of Vietnam'’s banking system and enhance the effectiveness of credit risk management.

First, credit risk management practices at the bank level should be strengthened through tighter credit appraisal proce-
dures, more rigorous loan portfolio monitoring, and the development of robust early-warning systems. This is particularly
important given the high persistence of NPLs identified in the study. By improving credit screening and monitoring capacity,
banks can detect risk accumulation at an early stage, thereby reducing the probability of large-scale defaults and the need
for costly loan loss provisioning.

Second, regulatory and supervisory frameworks should be enhanced. The State Bank of Vietnam (SBV) should intensify
its supervision of banks, particularly those with persistently high NPL ratios, to ensure compliance with capital adequacy
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standards and provisioning requirements in line with Basel II and Basel III. Stress testing should be conducted more
frequently to assess the impact of credit shocks on bank balance sheets. Strengthening supervisory capacity will not only
improve bank discipline but also reduce systemic vulnerabilities.

Third, macroeconomic policy coordination should be reinforced to maintain financial and price stability. Since inflation has
been shown to significantly influence NPL levels, monetary and fiscal authorities should work together to manage inflation
expectations and credit growth, thereby creating a more stable operating environment for banks. Countercyclical credit
policies should be adopted to help mitigate the impact of macro-financial shocks on loan portfolios.

Fourth, technological innovation should be leveraged to enhance financial risk assessment. The integration of fintech
solutions, big data analytics, and artificial intelligence into credit assessment, loan monitoring, and early-warning systems
can improve the accuracy and timeliness of risk detection. This will enable banks to allocate capital more efficiently and
respond proactively to credit deterioration.

Finally, capital buffers should be carefully calibrated to strike a balance between financial stability and credit expansion.
The study shows that higher capital ratios may lead to increased risk-taking behavior. Therefore, regulatory authorities
should apply risk-sensitive capital requirements and closely monitor banks’ lending strategies to ensure that capital strength
does not translate into excessive credit exposure.

Future Research Directions

This study is subject to certain limitations. It does not incorporate internal governance variables such as board structure,
ownership concentration, or managerial incentives, which may also affect credit risk behavior. It also does not fully capture
the effects of external global shocks. Future research should extend the analysis by including governance and market
structure variables, employing higher-frequency or more granular data, and conducting cross-country comparisons, par-
ticularly within ASEAN, to provide deeper insights into NPL dynamics in emerging banking systems. Experimental or stress-
testing frameworks may also be used to evaluate the resilience of banks under different macro-financial scenarios, thereby
offering more actionable policy recommendations for both regulators and financial institutions.
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OETEPMIHAHTM ¥ CTIMKICTb HEMPALIOOUYMX KPEAUTIB: AAHI B'ETHAMCbKUX
AKUIOHEPHMX KOMEPLUINHUX BAHKIB

B ymoBax 36epexeHHs1 Henpautotoumx kpeautis (NPL) CMCTEMHWMM pU3MKOM, L0 3arpoxye iHaHCOoBIl cTabinbHOCTI Ta
edeKTUBHOCTI po3noginy KaniTany, ouiHKa iXHbOI CTIMKOCTI Ta (paKTopiB, WO BM/IMBAIOTL Ha iXHIO AMHAMIKY, MAE KpUTUYHE
TEOpPETMYHE Ta MPaKTUYHE 3Ha4YeHHs1 Anst 6aHKIBCbKOI cucTemn B'eTHamy. Lle pocnimkeHHs Haga€e eMnipyyHi AaHi Wwoao
JOBrOCTPOKOBOI CTIMKOCTi HEMPALIOIOUMX KPEANUTIB Ta YTOYHIOE POJSib MaKPOEKOHOMIYHMX YMOB i cnieundiyHux ans 6aHky
XapaKTEPUCTUK Y MOSICHEHHI iX KONMBaHb. MaHenbHUIA Habip AaHWX, WO BKIIOYAE 24 aKLUiOHEepHi KoMepUiliHi 6aHKM, Lo
KOTMPYIOTbCS Ha 6ipxi npotsarom 2010-2024 pokis, npoaHanizoBaHO 3a AOMOMOrow A0AaTKOBUX EKOHOMETPUYHMX METO-
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BULLYY TOMEPaHTHICTb 10 pM3MKy cepes 6aHKIB i3 Kpallo Kanitanisauiero. IHdsLis Mae NO3UTUBHWI | 3HAYHWI BNNUB,
BOAHOYAC 3pocTaHHs BBIM AeMOHCTpye obMexeHuit BNavB. Buxoasum 3 Umx pesynbTaTis, Y AOCHIMKEHHI 3aMponoHOBaHO
Kiflbka MOMITUYHUX HACNIAKIB: NOCUMEHHS YNPaBAiHHA pU3MKaMM Ta aHTULMKITIYHOMO KPEAUTHOrO KOHTPOIO; 36iNbLUeHHS
3anaciB kanitany; KoopavHauis MOHeTapHOI Ta (ickanbHOI MOMITUKM 3 MeTO CcTabinizauii MakpoekOHOMIYHOro cepeso-
BU1LLA; @ TAKOX YAOCKOHANEHHS NOTeHUiany NporHO3yBaHHA Ta YNpasiHHSA KpeaUTHUMKU pu3nkamu. OTpuUMaHi pesynbtaTtn
HajatoTb HaAiMHI eMMipUYHi fOKasmW ANs NiATPUMKK MONITUKIB, PEryniolUmX OpraHiB i MeHeaxepiB 6aHKiB y po3pobui CTilt-
KWUX CTpaTeriii KOHTPO/O HEMPaLIoUMX KPeauTiB, TUM CaMUM 3MILHIOYM CTabinbHICTb diHaHCOBOT cucTemu B'eTHamy.

KnwouoBi cnoBa: Henpautotodi kpeautn (NPL), B'€THaMcCbki kOMepuilHi 6aHku, cTilikicTe NPL, naHenbHi AaHi,
E€KOHOMETPUYHUI aHani3, MakpodiHaHCOBI aKToOpK, YMpaBliHHA KPeAUTHUMMU pu3MKaMK, GiHaHcoBa CTabiNbHICTb,

MOHeTapHa Ta dickanbHa nosiTuka
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