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TOM TAT

Nghién ciru nay tap trung nghién ciru vé vai tro diéu tiét ctia s¢ hitu nha nudc dén tac dong cta chuyén doi s6
dén muc do ch?ip nhén rui ro tai cdc ngan hang thuong mai Viét Nam. Dir liéu nghién ctru dugc thu thap tir bao cao
tai chinh da kiém toan ctia 27 ngan hang thuong mai Viét Nam va co s¢ dir liéu cua Ngan hang Thé gidi trong giai
doan tr ndm 2011 den 2021. Két qua udce luong bang phuong phap GMM hé thong hai budc da cung cip thém bang
chung thyc nghiém vé rn01 quan hé ngugc chiéu gilta chuyén dbi $0 va murc do chap nhén rii ro trong linh vuc ngan
hang, dong thoi chira rang so hitu nha nude c6 thé xem 1a mot yéu to didu tiét quan trong gitip ngén hang (g dung
chuyén doi s6 trong viéc giam thleu ri ro. Két qua nghién ciru la co s¢ dé d¢ xuit cac ham y chinh sach nhu: Cac
ngan hang thuong mai Viét Nam can thuc day chuyén ddi sé dé nang cao kha nang kiém soét rui ro, can phat trlen
khung quan tri rui ro tich hop cong ngh¢ va nang cao nang lyc cua nhan vién trong viéc img dung cong nghe sO; can
tang cuong sy tham gia cua Nha nuge vao qua trinh chuyén dbi sé ciia cac ngan hang va can nhic trong viéc duy tri
mirc s hiru Nha nudce hop 1y nhdm cén bing giita myc tiéu an toan tai chinh, img dung céng nghé va giam rii ro
hiéu qua hon.
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The impact of digital transformation on risk-taking in
Vietnamese commercial banks: The moderating role of state
ownership

ABSTRACT

This study focuses on the moderating role of state ownership on the impact of digital transformation on risk-
taking in Vietnamese commercial banks. Research data is collected from audited financial statements of 27
Vietnamese commercial banks and the World Bank database for the period from 2011 to 2021. The estimation
results using the two-step system GMM method have provided additional empirical evidence on the inverse
relationship between digital transformation and risk-taking in the banking sector and, at the same time, indicated that
state ownership can be considered an important moderating factor that helps banks apply digital transformation in
minimizing risks. The research results are the basis for proposing policy implications such as: Vietnamese
commercial banks need to promote digital transformation to improve risk control capabilities, develop a technology-
integrated risk management framework, and improve staff capacity in applying digital technology; it is necessary to
increase State participation in the banks’ digital transformation process and consider maintaining a reasonable level
of State ownership to balance the goals of financial safety, technology application and more effective risk reduction.
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1. INTRODUCTION

In recent vyears, digital transformation has
brought about significant changes across all
sectors, leading to the rapid growth of Fintech,
digital payments, high-tech online lending, and
automated financial advisory services within the
financial and banking industry. During the
Covid-19 pandemic, the banking sector
introduced various innovations to promote
comprehensive digital transformation, enabling
commercial banks to enhance operational
efficiency by reducing information search costs
(through the Internet), improving the quality and
speed of information collection (via big data
analytics), and employing  cryptographic
techniques to establish reliable governance
mechanisms (such as Blockchain). These efforts
have contributed to improving risk management
capabilities, aiming for comprehensive financial
stability within the banking system. However,
technological  advancements also  present
numerous challenges, particularly the rapid
development of financial technologies and the
potential risks faced by banks. Recent studies
indicate that the adoption of digital technologies,
or the digital transformation process, has
influenced the risk-taking  behaviors of
commercial banks in diverse ways.

Digital transformation is understood as the
utilization  of  digital  connectivity and

technological applications such as artificial
intelligence (Al), digital data, and internet
connections and networks, resulting in the
disruption of the entire social structure in the
creation, management, use, and distribution of
resources.! Digital transformation represents a
new development model that contributes to
enhancing social labor productivity and national
competitiveness, thereby generating higher-level
services as well as new societal values and
demands. Humans are not only consumers but
also creators of unprecedented products and
services, driving the transformation of value
systems and socio-economic structures. In the
financial and  banking  sector, digital
transformation  has  revolutionized  service
delivery methods, particularly causing significant
changes in payment services (both domestic and
cross-border), lending  ecosystems,  asset
management services, and insurance. The
convenience and rapidity brought about by digital
transformation pose a substantial challenge to
traditional financial services that have long
dominated the market.?

According to modern banking theory, the
stability and profitability of banks are influenced
by financial market crises or risks, the
characteristics of borrowers and depositors, and
any entities closely associated with the banks.?
Such crisis situations or uncertainties are referred



to as the risk-taking, which reflects the risk
tolerance of certain banks during crises. The
banks’ risk-taking depends on their corporate
governance strategies, regulatory frameworks,
and competitiveness.*

A review of the literature reveals
inconsistencies in findings regarding the impact
of digital transformation on the risk-taking of
commercial banks. This impact can be
positive,®> negative,”® or nonlinear.’®!* The
process of digital transformation and risk-taking
of commercial banks can be influenced by
various  factors, including  bank-specific
characteristics and macroeconomic conditions.
However, to date, no study has explored the
moderating role of ownership  structure,
particularly state ownership, on the impact of
digital transformation on the risk-taking of
commercial banks.

This study seeks to clarify the direction of
the impact of digital transformation on the risk-
taking of 27 Vietnamese commercial banks
during the period 2011-2021 while examining
the moderating role of state ownership in the
relationship between these two variables. To the
best of the authors’ knowledge, this research is
pioneering in providing empirical evidence on
the moderating role of state ownership in the
impact of digital transformation on the risk-
taking of Vietnamese commercial banks. The
findings aim to offer a foundation for policy
recommendations, serving as a reference for
managers and policymakers in the context of
increasingly vigorous digital transformation.

2. LITERATURE REVIEW

2.1. The impact of digital transformation on
bank risk-taking

Digital transformation is defined as the
application of modern technologies to enhance
business operations, meet customer needs more
effectively, and create new, more efficient
business opportunities.*> Within the banking
sector, key technologies facilitating digital
transformation include artificial intelligence (Al),
big data, blockchain technology, and the Internet
of Things (1oT).13* The speed of digital
transformation in banking can be influenced by
factors such as the strategic role of management,
the prevailing organizational culture, the rapid
advancement of digital technologies, the digital
skillset of employees, the formulation of
digitalization strategies, and the overarching
objective of optimizing customer satisfaction,

When banks undergo digital
transformation, it helps them improve service
quality and enhance operational efficiency.? At
the same time, digital transformation
significantly changes the way banks interact with
customers and manage their operations, including
managing risk-taking behavior.’® Risk-taking
behavior in banks can be defined as the proactive
acceptance of risks by banks to achieve higher
profits.® According to the study by Hoque et al.,
the main types of risks faced by banks include
credit risk, liquidity risk, and bankruptcy risk.
Credit risk arises when borrowers are unable to
meet their debt obligations on time, resulting in
financial losses for the bank. Liquidity risk
occurs when a bank is unable to meet short-term
withdrawal requests from customers or is unable
to provide short-term loans. Bankruptcy risk
arises when a bank is unable to meet long-term
debt obligations or experiences a significant
decline in asset value.®

Thus far, many studies have been
conducted to assess the impact of digital
transformation on the risk acceptance behavior of
banks, and the results of these studies are not
consistent. Some studies suggest that digital
transformation has altered the business model of
banks and increased their risk-taking levels.® This
can be explained by the continuous development
of digital technologies, particularly financial
technology, which has led to the establishment of
market-driven interest rates, thereby changing the
capital structure of commercial banks and
increasing their debt servicing costs.® To cope
with rising costs, banks often invest in higher-
risk projects that yield higher returns.
Furthermore, digital transformation facilitates
easier access to financial resources, extending to
areas that traditional financial institutions could
not reach, such as underqualified loan applicants
and small and microenterprises.t” As a result,
large amounts of capital are being redirected to
online platforms, bypassing traditional financial
institutions like commercial banks. This impacts
the core profit-generating  activities  of
commercial banks, especially lending activities.®
Additionally, recurring payments such as
electricity, water, gas, insurance, and capital,
which are typically paid through banks, may be
replaced by Fintech organizations, potentially
affecting the revenue generated from providing
these services.’® Therefore, to offset these
declining profits, banks may increase their
involvement in high-risk investment activities.

In contrast to the above view, some other
studies have shown that the process of digital



transformation may reduce the risk-taking
behavior of commercial banks by improving the
information asymmetry between customers and
banks, reducing transaction costs, enhancing
credit risk management, and increasing stability
in operations.”® The development of financial
technology can help save or replace basic
production factors such as capital, labor, and
land, thereby reducing the operational costs of
commercial banks. As a result, banks are forced
to innovate their business models, offer online
products and services, open new markets, attract
more customers, and enhance business efficiency.
When operational efficiency improves, banks
tend to reduce high-risk acceptance behavior.®
Additionally, when digital transformation occurs
rapidly, it creates conditions for banks to
accumulate net income and reduce the tendency
to allocate capital to high-risk projects, thus
promoting financial technology innovation and
activity diversification while simultaneously
reducing high-risk acceptance behavior. In terms
of risk management, commercial banks can
leverage digital technologies to improve
efficiency, accuracy, timeliness, and stability in
risk management activities, especially in
identifying and  assessing risks.  Digital
technologies help banks overcome time and
space limitations, expand customer reach, and
diversify data sources, thus effectively addressing
issues such as information shortages and
untimely updates. Furthermore, the application of
artificial intelligence and big data can accelerate
the intellectualization of risk assessment
activities. The enhanced effectiveness of risk
management will contribute to reducing high-risk
acceptance behavior among bank managers.®

In addition to studies that indicate a linear
relationship between digital transformation and
the risk acceptance behavior of banks, some other
studies have highlighted a non-linear U-shaped
relationship between Fintech and the risk-taking
behavior of banks.'®'! Specifically, in the early
stages, the development of Fintech threatens bank
profits and increases their risk acceptance levels;
however, as banks begin to collaborate with
Fintech companies, this partnership drives
technological upgrades, business innovation, and
service optimization, which enhances bank
stability and reduces risk acceptance behavior. In
contrast, there is empirical research that points to
the impact of internet finance on the risk
acceptance behavior of banks in a U-shaped non-
linear form.!®* The authors of this study argue
that, in the early stages of internet finance
development, commercial banks benefit from
reduced management costs and lower levels of

risk acceptance; however, as internet finance
progresses, capital costs increase, exacerbating
the risk-taking behavior of banks.

Studies on the impact of Fintech or digital
transformation on the risk-taking behavior of
commercial banks often employ various
measurement methods to assess the level of
digital transformation. These methods include
measuring investment costs in technology;2%
conducting in-depth interviews and surveys;?\:?
using digital transformation indices from
regulatory authorities;® and applying Principal
Component Analysis (PCA).® However, the most
commonly used method is "text analysis," which
searches for keywords related to digitization in
annual reports.!-2

Research on the impact of digital
transformation on risk, particularly in relation to
the risk-taking behavior of commercial banks in
Vietnam, is still relatively sparse. Specifically,
Hoque et al. used regression methods such as
OLS, PCSE, and FGLS to examine the impact of
digital transformation on three types of risks
faced by commercial banks: credit risk,
bankruptcy risk, and liquidity risk. This was
based on the Vietnam ICT Index and a dataset
from 26 commercial banks in Vietnam over the
period 2013-2022. The results indicated that the
digital transformation process contributes to
reducing bank risks by enhancing risk
management  capabilities  and reducing
information asymmetry.®2 Meanwhile, Pham and
Nguyen, through a survey of 192 experts working
in 18 commercial banks listed on the Vietnamese
stock market, demonstrated that digital
transformation has a positive impact on the risk
management practices of commercial banks
(including the three types of risks: credit risk,
liquidity risk, and information risk).%3

2.2. The moderating role of state ownership in
the relationship between digital
transformation and bank-risk taking

State ownership in the banking sector refers to a
form of ownership in which banks are wholly or
partially owned by the government, granting the
state significant control over the bank’s
management and operations.?* State ownership
can range from full ownership to partial
ownership. This is one of the distinctive
ownership structures of banks in many countries,
particularly in developing nations, where the
banking system plays a critical role in supporting
macroeconomic objectives.?® State ownership in
banks is often measured by the percentage of
equity held by the government or the number of



board members appointed by the government.?
Some studies also assess state ownership based
on the extent of government intervention in the
decision-making processes of banks or the level
of financial support provided by the government
during emergencies.?’

State ownership can play a crucial role in
stabilizing the financial system, ensuring credit
availability for priority sectors, and contributing
to broader socio-economic development goals.?
Banks with state ownership are often expected to
prioritize financial stability over profitability,
reducing systemic risks through more prudent
policies. State ownership profoundly influences
the risk-taking behavior of commercial banks.?
Banks with state ownership generally exhibit
lower risk tolerance compared to private banks,
as their priorities focus on financial stability and
adherence to government policies.*

Micco et al.,® highlighted that state-owned
banks tend to limit high-risk lending and invest
less in risky portfolios to avoid potential threats
to the financial system. Moreover, due to strict
government oversight and the emphasis on
prudent governance, state-owned banks often
implement more cautious policies in assessing
and managing risks.?® Additionally, government
supervision creates an environment where state-
owned banks can leverage digital transformation
without facing the same pressures to accept risks
as private banks.?® As a result, state ownership
may amplify the inverse relationship between
digital transformation and risk-taking behavior,
as state-owned banks typically prioritize
maintaining safety and adhering to government
regulations over maximizing profits.?*

So far, to the best of the authors’
knowledge, empirical evidence on the
moderating role of state ownership in the
relationship between digital transformation and
the risk-taking behavior of commercial banks
remains limited. Therefore, this study focuses on
examining the moderating effect of state
ownership on the relationship between digital
transformation and the risk-taking levels of
commercial banks in Vietnam to address this
research gap.

3. METHODOLOGY
3.1. Research data

To clarify the moderating role of ownership
structure in the relationship between digital
transformation and bank risk-taking, this study
employs an unbalanced panel dataset comprising
bank-specific characteristics and macroeconomic

data. Bank-specific data are obtained from the
audited annual  financial  statements  of
Vietnamese commercial banks, while
macroeconomic data are sourced from the open
data repository of the World Bank.

Additionally, to measure the level of
digital transformation, the study uses data from
the Vietnam ICT Index, provided by the Ministry
of Information and Communications. Due to the
availability of the ICT Index, the study focuses
on data from 27 commercial banks during the
period from 2011 to 2021. The selected banks
have continuous ICT Index data for at least five
years and consistently published clear financial
statements during the research period. After
collection, the data are cleaned by removing
outliers to ensure the reliability of the estimation
results.

3.2. Research variables
3.2.1. Dependent variable

The bank risk-taking results from the decision-
making process balancing potential risks and
expected returns, and it is typically measured
using the Z-score.®>% A higher Z-score indicates
a lower level of risk acceptance.®”*® The Z-score
is calculated as follows:

ROA:: + Equityi/Total Assetsi

Z-scorej; =
OROA

Where i represents the bank, t represents
the time period, ROA is the return on average
assets, and 6ROA is the standard deviation of
ROA. To facilitate interpretation of the research
findings, following previous studies, we use the
natural logarithm of the inverse of the Z-score
(denoted as Z).3":3940 A higher Z value implies a
higher level of risk acceptance by the bank, and
vice versa.

3.2.2. Independent variable

To measure digital transformation, Hoque et al.®
utilized the ICT Development and Application
Readiness Index (ICT Index), which is publicly
released annually by Vietnam’s Ministry of
Information and Communications.*! The Vietnam
ICT Index is considered a comprehensive metric
of digital transformation, consisting of four main
components:

Technical Infrastructure: Includes server and

workstation infrastructure, communication
infrastructure, ATM and POS systems,
information  security and data protection

solutions, and disaster prevention measures.



Human Resources Infrastructure: Includes IT
specialists and information security experts.

Internal IT Applications in Banking: Includes
the implementation of core banking systems,
basic applications, and electronic payment
systems.

Online Banking Services: Includes websites,
online banking platforms, and e-banking services.

Each of these components is standardized using
the Z-score method, consistent with the
calculation methodology used in the United
Nations” E-Government Development Report.

3.2.3. Moderating variable

To clarify the moderating role of state ownership
in the relationship between digital transformation
and bank risk-taking, this study introduces a
dummy variable for state ownership, denoted as
statedum. This variable takes the value of 1 if the
bank has state ownership and 0 otherwise.

Additionally, an interaction term between
state ownership and digital transformation,
denoted as ICTstate, is included in the model to
address the identified research gap and further
explore this moderating effect.

3.2.4. Control variables

To account for the factors influencing the
dependent variable, the study incorporates both
bank-specific characteristics and macroeconomic
factors as control variables.

Bank-Specific Characteristics

Bank size (SIZE): According to the “too big to
fail” theory, larger banks are more likely to
engage in higher-risk projects compared to
smaller banks.*? This tendency stems from their
ability to maintain diversified portfolios, access
advanced risk management tools, and handle
complex financial products.®®  Conversely,
smaller banks face stricter regulatory oversight
and limited access to capital markets, which often
results in lower risk-taking.** Thus, SIZE may
exhibit either a positive or negative relationship
with the dependent variable.

Cost Efficiency (CIR): Cost efficiency,
measured by the cost-to-income ratio (CIR),
influences a bank’s risk acceptance. Poor cost
management can pressure banks to adopt riskier
strategies to boost income and maintain financial
stability.* Such strategies may include increased
lending or investing in high-risk securities.* In
contrast, banks with efficient cost management

Table 1. Variable Description

tend to adopt more conservative approaches to
risky activities.*” Therefore, CIR is expected to
have a positive correlation with the dependent
variable.

Income  Diversification  (DIV):  Income
diversification is measured as the ratio of non-
interest income to total net income. Banks often
diversify income sources by shifting from
traditional interest-based revenues to non-interest
activities  (e.g., fee-based  services or
investments). While diversification stabilizes
revenue flows by reducing reliance on interest
margins, it may also increase financial risk.
Dependence on non-interest income sources can
drive banks to adopt riskier strategies due to
market volatility and uncertainty.*® Hence, DIV is
anticipated to positively affect the dependent
variable.

Capital Adequacy Ratio (CAR): The capital
adequacy ratio (CAR) is a key regulatory tool
that sets minimum capital requirements to absorb
potential losses. Banks with higher CARs face
less financial pressure during crises and are more
likely to engage in riskier activities due to their
ample capital buffers.5®5 Thus, CAR is expected
to positively influence banks’ risk-taking.

Macroeconomic Factors

Inflation Rate (INF): High inflation reduces the
real value of debts, encouraging banks to increase
lending activities to preserve profit margins.®
This expansion often leads to higher risk
acceptance. Conversely, low inflation typically
signals stable market conditions, prompting
banks to adopt cautious risk strategies to maintain
financial stability.® Therefore, INF may have
either a positive or negative effect on the
dependent variable.

Economic Growth (GDP): Measured by GDP
growth rate, economic growth has a dual effect
on banks’ risk behavior. In the short term, growth
improves  borrowers’  creditworthiness  and
reduces default risks, leading to lower risk
acceptance by bank.® However, sustained
economic growth and increased competition may
drive banks to seek higher returns by investing in
riskier  projects.®  Consequently,  GDP’s
relationship with the dependent variable may
vary depending on the economic cycle and
market conditions.

Table 1 provides a summary of the variables
used in this study.



Variable Definition Measurement
Dependent z Bank risk-taking Ln[6ROA:/(ROA + Equityi/Total assetsii)]
variable
Independent ICT Digital transformation ICT
variable
Moderating statedum  State ownership Equal to 1 if there is state ownership; equal to O if
variable there is no state ownership.
ICTstate  Interactive variable ICT x statedum

Control SIZE Bank size Ln(Total assets)

variables CIR Cost efficiency Cost/Income
DIV Income diversification Non-interest income/Total income
CAR Capital Adequacy ratio (Tier 1 + Tier 2)/ Risk-weighted assets
INF Inflation Annual inflation rate
GDP Economic growth Annual GDP growth rate

3.3. Research Model

Research models in the field of banking and
finance often face the issue of potential

Source: Authors

endogeneity.>® Therefore, this study employs the
Generalized Method of Moments (GMM)
regression technique to ensure the reliability of
the estimation results.>®*” For panel data and
small sample sizes, the two-step system GMM is
considered an effective and reliable estimation
method.® Additionally, we use the Sargan and
Hansen tests to check the validity of the
instruments used, and the Arellano-Bond (AR(1)
and AR(2)) tests to examine the presence of
autocorrelation.

With i representing the bank and t representing
the time period (year), the estimation model is as
follows:

Table 2. Descriptive statistics

Ziv=p1Ziz1 + o |CTj,t + ﬁs statedumi; + S
ICTstatei + fis Bien kiém sodti; + € it

The model aims to assess the relationships
between digital transformation, state ownership,
and risk-taking while accounting for potential
endogeneity through the GMM estimation
method.

3. REGRESSION RESULTS

Table 2 shows the descriptive statistics of the
study sample, in which bank risk-taking,
measured by the Z-score, ranges from 0.64 to
2.54 with a low standard deviation (0.48%); the
mean value of the ICT index is 0.51 with a
standard deviation of 0.11%. In addition, the
Pearson correlation coefficient matrix shows that
the phenomenon of multicollinearity among the
explanatory variables is insignificant.

Variables Z ICT SIZE CIR DIV CAR INF GDP
No. Obs. 290 223 290 290 290 256 297 297
Mean 1.58 0.51 4,94 51.85 15.64 12.24 4.28 6.39
Std. Dev. 0.48 0.11 1.18 9.27 9.11 2.14 2.67 0.73
Min 0.64 0.31 2.58 39.67 5.86 8.34 0.63 5.50
Max 2.54 0.74 7.47 63.83 33.84 15.2 9.09 7.46
Correlation matrix

V4 1.000

ICT -0.138™  1.000

SIZE 0.101" 0.320™" 1.000

CIR 0.015 -0.311™ -0.457" 1.000

DIV 0.231™  0.058 0.360™" 0.170™  1.000

CAR 0.116" -0.118 -0.482™ 0.150™ -0.177 1.000
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-0.266™"
0.045

INF -0.143™
GDP 0.111"

-0.078
-0.275™

0.004
0.043

0.199™
-0.036

-0.059
0.0008

1.000
-0.387""  1.000

Source: Authors

Note: *** ** and * represent statistical significance at the 1%, 5%, and 10% levels, respectively.

Table 3 shows the estimation results using
the two-step system GMM method. In general,
the regression results show that in all models, the
one-year lag variables of the Z indicator are
positively correlated and statistically significant
at the 1% level; the number of instruments is
equal to the number of groups; the p-values of the
Sargan and Hansen tests are higher than 0.05; the

p-values of the AR(1) tests are less than 0.05
while the AR(2) tests are greater than 0.05. These
figures show that the estimation results are
consistent and there is no autocorrelation
problem. Moreover, the direction of the impact of
the explanatory variables is consistent in all
models, demonstrating that the estimation results
are consistent and reliable.

Table 3. Estimation results by two-step system GMM method

Models (1) (2) 3)

Zi1 0.8071™" 0.7292™" 0.9380™"
ICT -0.1356™" -0.2495™"  -0.2248™"
SIZE -0.0281™" 0.0070 -0.0458™"
CIR 0.0113" 0.0064™" 0.0039™
DIV 0.0112" -0.0006 0.0079™
CAR 0.0111™ 0.0353™" 0.0304™"
INF -0.0179™" 0.0003 -0.0096™
GDP -0.0421™ -0.0269"™"  -0.0286™"
statedum -0.0461™"  -0.2461™"
ICTstate 0.5478™
No. Groups 26 26 26

No. Instruments 26 26 26

Sargan test 0.154 0.066 0.308
Hansen test 0.304 0.293 0.345
AR(1) 0.018 0.025 0.023
AR(2) 0.951 0.617 0.592

Source: Authors

Note: The table above shows the regression results of the impact of digital transformation on the bank risk-taking in
Vietham and the moderating role of ownership structure using the two-step system GMM estimation method. ***, **
and * indicate statistical significance at the 1%, 5% and 10% levels.

Regarding the impact of digital
transformation on risk-taking, the results show
that digital transformation has a negative impact
on the risk-taking level of commercial banks,
meaning that when banks promote digital
transformation, the risk-taking behavior tends to
decrease. This may be due to the fact that digital
transformation helps banks improve their data
management capabilities, increase transparency,
and control risks through analytical tools and
automated reporting systems. Digital
technologies such as artificial intelligence, big
data, and business process automation allow
banks to assess risks in more detail and make
safer decisions, limiting high-risk activities.”®

Regarding the role of state ownership in
the impact of digital transformation on risk-

taking, the dummy variable statedum has a
negative impact, and the interaction variable
ICTstate has a positive impact on the dependent
variable. This shows that banks with more state-
owned capital tend to accept lower risks, and at
the same time, state ownership has a positive
moderating role, increasing the impact of digital
transformation on banks’ risk-taking behavior.
That is, in banks with high state ownership, the
stronger the digital transformation, the more the
risk-taking level decreases. This can be explained
by the fact that state-owned banks often prioritize
financial safety and stability, so they are willing
to invest more in technology to control risks and
maintain stability for the national financial
system.?3 |n addition, strict supervision from
the government and requirements for compliance



with risk management standards also make state-
owned banks take full advantage of the benefits
of digital transformation to minimize risks.

Regarding the control variables related to
bank characteristics, bank size is negatively
correlated with the dependent variable, which is
due to the fact that large banks, thanks to their
abundant financial and technological resources,
are able to invest in advanced digital tools, which
help integrate sophisticated risk management
systems. In addition, they can allocate significant
resources, both financial and human, to purchase
and operate modern software systems. These
systems support credit risk management by
improving the accuracy and reliability of credit
and investment decisions. Thanks to their ability
to minimize errors and optimize processes, large
banks tend to accept lower levels of risk than
smaller banks, which are limited in resources and
the ability to implement complex technological
solutions. The remaining factors, including cost
efficiency, income diversification, and minimum
capital adequacy ratio, all have a positive impact
on digital transformation, consistent with the
expectations presented above. Regarding the
control variables related to macroeconomic
conditions, both inflation and economic growth
have a negative correlation with the dependent
variable. The reason is that during periods of high
inflation or strong growth, banks often focus on
maintaining  financial stability instead of
expanding risky business activities. This stems
from the precautionary mentality against the risk
of recession or financial crisis that may occur
when the economic cycle changes. High inflation
rates will increase nominal interest rates,
increasing the cost of borrowing for borrowers.
This can reduce credit demand and increase
credit risk due to customers’ declining ability to
repay debts. In this context, banks tend to limit
lending to high-risk investments to avoid bad
debt. In addition, during periods of strong
economic growth, businesses and individuals
tend to have better financial capacity, reducing
the risk of default. This leads to a safer credit
environment, making it less necessary for banks
to pursue risk-taking strategies to offset profits.

4. CONCLUSION

This study aims to examine the moderating role
of state ownership in the impact of digital
transformation on the risk-taking levels of 27
Vietnamese commercial banks from 2011 to
2021. The level of digital transformation is
measured using the ICT Index, which is
published annually by the Vietnamese Ministry
of Information and Communications. The

estimation results, obtained through the two-step
System GMM method, not only provide
empirical evidence of the inverse relationship
between digital transformation and risk-taking in
the banking sector but also reveal significant
differences in this relationship between state-
owned banks and private banks. State ownership
emerges as a critical moderating factor that
strengthens  the effectiveness of  digital
transformation in mitigating risks.

Based on the study’s findings, several
managerial implications can be drawn:

First, commercial banks should accelerate
digital transformation to improve their ability to
manage risks. Bank managers should view digital
transformation not only as a tool to enhance
operational efficiency but also as a means to
reduce risk-taking behavior. Banks should
prioritize digital solutions such as automated risk
analysis systems, artificial intelligence, and big
data to support more comprehensive risk-based
decision-making.

Second, banks need to  design
comprehensive risk management frameworks that
integrate  traditional  tools  with  digital
technologies. These frameworks should ensure
that risk decisions are consistently monitored,
transparently  evaluated, and  effectively
implemented. Furthermore, they should be
tailored to the level of state ownership, enabling
banks to comply with safety requirements while
leveraging digital transformation effectively.

Third, banks must invest in training and
developing the competencies of their workforce,
particularly in areas related to risk management
and technology, in order to maximize the benefits
of digital transformation. This ensures that
employees can objectively assess risks and
minimize errors in the decision-making process.

Fourth, for banks with high levels of state
ownership, mechanisms to support digital
transformation should be enhanced to optimize
its impact on risk control. Regulatory authorities
could consider policies that incentivize and
provide technical assistance for state-owned
banks to leverage technology, thereby
strengthening financial safety and creating a
more stable and efficient banking system.

Finally, policymakers should carefully
determine the appropriate level of state
ownership to balance the goals of banking
stability with the flexibility and innovation
required for effective digital transformation. An
optimal level of state ownership can help align



financial safety objectives with the capacity to
leverage technology to reduce risks effectively.

This study’s sample size is limited and
does not encompass all commercial banks
operating in Vietnam. Future research should
include a more comprehensive sample of
Vietnamese commercial banks to enhance the
reliability of findings. Additionally, future studies
should explore the relationship between digital
transformation and  risk-taking in  other
developing economies to provide a broader and
deeper perspective on this issue.

REFERENCES

1. UN.ESCAP. Asia-Pacific digital transformation
report 2022: shaping our digital future, ESCAP,
Bangkok, 2022.

2. Khattak MA, Ali M, Azmi W, Rizvi SAR. Digital
transformation, diversification and stability: What
do we know about banks?, Economic Analysis and
Policy, 2023, 78, 122-132.

3. Xie X, Wang S. Digital transformation of
commercial banks in China: Measurement,
progress and impact, China Economic Quarterly
International, 2023, 3(1), 35-45.

. Agoraki MEK, Delis MD, Pasiouras F. Regulations,
competition and bank risk-taking in transition
countries, Journal of Financial Stability, 2011,
7(1), 38-48.

S

5. Guo P, Shen Y. The impact of internet finance on
commercial ~ banks’  risktaking:  Theoretical
interpretation and empirical test, China Finance
and Economic Review, 2016, 5(3), 89-109.

. Berger LM, Houle JN. Rising Household Debt and
Children’s Socioemotional Well-being
Trajectories, Demography, 2019, 56(4), 1273-1301.

7.Deng L, LvY, LiuY, Zhao Y. Impact of Fintech on
Bank Risk-Taking: Evidence from China, Risks,
2021, 9(5), 99-126.

[o2]

8. Hoque A, Le DT, Le T. Does digital transformation
reduce bank’s risk-taking? evidence from
vietnamese commercial banks, Journal of Open
Innovation: Technology, Market, and Complexity,
2024, 10(2), 10-26.

9. Li G, Elahi E, Zhao L. Fintech, Bank Risk-Taking,
and Risk-Warning for Commercial Banks in the
Era of Digital Technology, Frontiers in
Psychology, 2022, 13, 1-13.

10. Chen B, Yang X, Ma Z. Fintech and Financial
Risks of Systemically Important Commercial
Banks in China: An Inverted U-Shaped
Relationship, Sustainability, 2022, 14(10), 1-20.

10

11. Wang R, Liu J, Luo H. Fintech development and
bank risk taking in China, The European Journal
of Finance, 2021, 27(4-5), 397-418.

Paavola R, Hallikainen P, Elbanna AR. Role of
Middle  Managers in  Modular  Digital
Transformation: the Case of Servu, Twenty-Fifth
European Conference on Information Systems
(ECIS), Guimardes, Portugal, 2017.

12.

13. T. T. H Pham, T. V. Nguyen. Assessing the Impact
of Digital Transformation on Risk Management in
Vietnam’s  Joint-Stock ~ Commercial ~ Banks,

Migration Letters, 2024, 21(S2), 372-384.

Zhu Y, Jin S. COVID-19. Digital Transformation of
Banks, and Operational Capabilities of Commercial
Banks, Sustainability, 2023, 15(11), 1-17.

14.

15. Diener F, Spatek M. Digital Transformation in
Banking: A Managerial Perspective on Barriers to
Change, Sustainability, 2021, 13(4), 20-32.

16. Vial G. Understanding digital transformation: A
review and a research agenda, The Journal of
Strategic Information Systems, 2019, 28(2), 118-144.

17. Jagtiani J, Lemieux C. Do fintech lenders
penetrate areas that are underserved by traditional
banks?, Journal of Economics and Business, 2018,
100, 43-54.

18. Stulz RM. FinTech, BigTech, and the Future of
Banks, Journal of Applied Corporate Finance,
2019, 31(4), 86-97.

19. Guo P, Shen Y. The impact of Internet finance on
commercial banks’ risk taking: evidence from
China, China Finance and Economic Review,
2016, 4(1), 1-19.

20. Papadimitri P, Pasiouras F, Tasiou M. Financial
leverage and performance: the case of financial
technology firms. Applied Economics, 2021,
53(44), 5103-5121.

21. Dai H, Yin W. Evaluation Method of Customs’
Price Evaluation Risks in China’s Coastal Special
Economic Zones, Journal of Coastal Research,
2020, 103(spl), 151-154.

22. Yang Z, Qian K, Wu C, Zhang Y, editors. Smart
Wireless Sensing: From loT to AloT, Singapore:
Springer, 2021.

23. Wu S, Tian H, Wang C. Bank Digitalization and
Capital Reallocation, Journal of Business Ethics,
2024. https://doi.org/10.1007/s10551-024-05844-3

24. Megginson WL. The economics of bank
privatization, Journal of Banking & Finance,
2005, 29(8), 1931-1980.

25. La Porta R, Lopez-De-Silanes F, Shleifer A.
Government Ownership of Banks, The Journal of
Finance, 2002, 57(1), 265-301.



26. Cornett MM, Guo L, Khaksari S, Tehranian H.
The impact of state ownership on performance
differences in privately-owned versus state-owned
banks: An international comparison, Journal of
Financial Intermediation, 2010, 19(1), 74-94.

27. Norden L, Roosenboom P, Wang T. The Impact of
Government Intervention in Banks on Corporate
Borrowers’ Stock Returns, Journal of Financial
and Quantitative Analysis, 2013, 48(5), 1635-1662.

28. Berger AN, Hasan I, Zhou M. Bank Ownership
and Efficiency in China: What Will Happen in the
World'’s Largest Nation?, Rochester, NY: Social
Science Research Network, 2006.

29. Q. K. Nguyen. Ownership structure and bank risk-
taking in ASEAN countries: A quantile regression
approach. Yang Z, editor, Cogent Economics &
Finance, 2020, 8(1), 1-19.

30. Laeven L, Levine R. Bank governance, regulation
and risk taking, Journal of Financial Economics,
2009, 93(2), 259-275.

31. Micco A, Panizza U, Yafiez M. Bank ownership
and performance. Does politics matter?, Journal of
Banking & Finance, 2007, 31(1), 219-241.

32. Demirguc-Kunt A, Detragiache E, Merrouche O.
Bank Capital: Lessons from the Financial Crisis,
Journal of Money, Credit and Banking, 2013,

45(6), 1147-1164.

33. Hag M, Heaney R. Factors determining European
bank risk, Journal of International Financial
Markets, Institutions and Money, 2012, 22(4),

696-718.

Boyd JH, De Nicol6 G. The Theory of Bank Risk
Taking and Competition Revisited, The Journal of
Finance, 2005, 60(3), 1329-1343.

34.

35. Shim J. Bank capital buffer and portfolio risk: The
influence of business cycle and revenue
diversification, Journal of Banking & Finance,

2013, 37(3), 761-772.

36. Wilson L, Wu YW. Common (stock) sense about
risk-shifting and bank bailouts, Financial Markets

and Portfolio Management, 2010, 24(1), 3-29.

37. Ashraf BN. Political institutions and bank risk-
taking behavior, Journal of Financial Stability,

2017, 29, 13-35.

38. Boyd J, Nicolo GD, Jalal AM. Bank Competition,
Asset Allocations and Risk of Failure: An
Empirical Investigation, CESifo Working Paper
Series, 2010.

39. Jiang H, Zhang J, Sun C. How does capital buffer
affect bank risk-taking? New evidence from China
using quantile regression, China Economic Review,
2020, 60, 1-18.

11

40. Lepetit L, Strobel F. Bank insolvency risk and Z-
score measures: A refinement, Finance Research
Letters, 2015, 13, 214-224.

41. Ministry of Information and Communications
(MIC), Vietnam ICT index reports, Ministry of
Information and Communications, Hanoi, 2024.

42. Laeven L, Ratnovski L, Tong H. Bank size,
capital, and systemic risk: Some international
evidence, Journal of Banking & Finance, 2016,
69, 25-34.

43. De Jonghe O. Back to the basics in banking? A
micro-analysis of banking system stability, Journal
of Financial Intermediation, 2010, 19(3), 387-417.

44, Altunbas Y, Gambacorta L, Marques-lbanez D.
Bank risk and monetary policy, Journal of
Financial Stability, 2010, 6(3), 121-129.

Kohler M. Which banks are more risky? The
impact of business models on bank stability,
Journal of Financial Stability, 2015, 16, 195-212.

45.

46. Altunbas Y, Marqués-lbafiez D, Manganelli S.
Bank risk during the financial crisis: do business

models matter?, ECB Working Paper; 2011.

47. Lee CC, Hsieh MF. The impact of bank capital on
profitability and risk in Asian banking, Journal of
International Money and Finance, 2013, 32, 251—

281.

48. Lepetit L, Nys E, Rous P, Tarazi A. Bank income
structure and risk: An empirical analysis of
European banks, Journal of Banking & Finance,

2008, 32(8), 1452-1467.

49. DeYoung R, Torna G. Nontraditional banking
activities and bank failures during the financial
crisis, Journal of Financial Intermediation, 2013,

22(3), 397-421.

50. Chiaramonte L, Casu B. Capital and liquidity
ratios and financial distress. Evidence from the
European banking industry, The British Accounting
Review, 2017, 49(2), 138-161.

51. Ben Naceur S, Kandil M. The impact of capital
requirements on banks’ cost of intermediation and
performance: The case of Egypt, Journal of
Economics and Business, 2009, 61(1), 70-89.

52. Boyd JH, Levine R, Smith BD. The impact of
inflation on financial sector performance, Journal
of Monetary Economics, 2001, 47(2), 221-248.

53. Foos D, Norden L, Weber M. Loan growth and
riskiness of banks, Journal of Banking & Finance,
2010, 34(12), 2929-2940.

54. Delis MD, Kouretas GP. Interest rates and bank
risk-taking, Journal of Banking & Finance, 2011,
35(4), 840-855.



55.Trujillo-Ponce A. What determines the profitability 57. Blundell R, Bond S. Initial conditions and moment
of banks? Evidence from Spain, Accounting & restrictions in dynamic panel data models, Journal
Finance, 2013, 53(2), 561-586. of Econometrics, 1998, 87(1), 115-143.

56. Arellano M, Bond S. Some Tests of Specification
for Panel Data: Monte Carlo Evidence and an
Application to Employment Equations, The
Review of Economic Studies, 1991, 58(2), 277-297.

12



