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ABSTRACT

This study investigates the impact of online banking services on the financial performance of com-
mercial banks in Vietnam, focusing on return on assets (ROA) as a key performance indicator.
The rapid advancement of digital technology, particularly in Internet finance and mobile bank-
ing, has significantly transformed the financial sector, prompting banks to adapt to evolving cus-
tomer expectations and competitive pressures. Utilizing a Bayesian state-space model, we analyze
panel data from Vietnamese joint-stock commercial banks over the period of 2017 to 2022, ex-
cluding 2021 due to data quality concerns. Our findings reveal that specific components of digital
banking—namely Internet Banking for Branches and E-Banking Operations—positively and signif-
icantly enhance ROA. These results suggest that banks effectively leveraging these services can im-
prove operational efficiency, profitability, and market competitiveness by offering fast, convenient,
and reliable online banking solutions. In contrast, other digital banking components, such as web-
site functionality and miscellaneous e-banking services, show no significant impact, highlighting
the nuanced effects of digitalization on performance. The study's methodological innovation lies
in its application of the Bayesian state-space model, which captures the dynamic, time-varying ef-
fects of online banking services, offering fresh insights into their evolving role in Vietnam's banking
sector. These findings underscore the importance of strategic investments in digital transformation
for bank management, emphasizing operational enhancements over broad, unfocused digitaliza-
tion efforts. For policymakers, the results advocate for supportive regulatory frameworks to foster
sustainable digital banking growth. This research bridges a gap in the literature by examining an
emerging market context, providing practical implications for bank managers aiming to optimize
financial performance and policymakers seeking to bolster the digitalized financial industry. Future
studies could explore additional performance metrics and cross-country comparisons to further
validate and extend these insights.

JEL classification codes: G21,G32, 033, and L 86.

Key words: Online Banking Service, Return on Assets (ROA), Internet Banking, E-Banking Opera-

tions, Financial Performance

INTRODUCTION

The banking sector has undergone significant trans-
formation in recent years, driven by technological ad-
vancement and changing customer preferences. The
Vietnamese banking sector, in particular, has wit-
nessed unprecedented digital transformation. From
2019 to 2023, the volume of mobile banking trans-
actions increased by 68.54%, and their value rose by
41.12%. Traditional banking models are being dis-
rupted by digital innovations, forcing financial insti-
tutions to adapt or risk becoming obsolete. In the
banking sector, it’s estimated that more than half of
digital transformation initiatives fail to meet their ex-
pected profit or business objectives 2. This aligns with
broader industry trends, where many digital projects
face challenges such as underestimating complexity,

cost overruns, and difficulties in execution?.

Digital banking, characterized by the integration of
digital technologies into banking operations and ser-
vices, has emerged as a crucial factor in determining
bank performance. This transformation is particu-
larly evident in emerging markets like Vietnam, where
digital banking adoption has grown exponentially, yet
its impact on bank performance remains understud-
ied. The relationship between digital banking imple-
mentation and bank performance has attracted con-
siderable attention from researchers and practitioners
alike, though findings remain inconsistent across dif-
ferent markets and contexts.

The urgency of understanding this relationship is
heightened by the substantial investments planned in
the sector, with Vietnamese banks projected to invest
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approximately $500 million in digital transformation
between 2023-2025°. Prior studies have primarily fo-
cused on developed markets, leaving a significant gap
in our understanding of how digital banking affects
bank performance in emerging economies with dis-
tinct institutional and technological landscapes.

This study makes several notable contributions to
the existing literature and practice. First, we de-
velop a comprehensive framework for evaluating dig-
ital banking effectiveness, extending beyond tradi-
tional binary measures to capture the multifaceted na-
ture of digital transformation. Second, we introduce
a novel methodology for measuring digital banking
components that accounts for both technological and
operational dimensions. Third, we provide practical
guidelines for banks to optimize their digital trans-
formation investments. Finally, we offer policy rec-
ommendations for creating an enabling environment
for sustainable digital banking development.

This study employs a comprehensive dataset of Viet-
namese commercial banks from 2017 to 2022, exam-
ining the relationship between digital banking imple-
mentation and financial performance, with a focus on
return on assets. Our analysis is particularly crucial as
it comes at a time when Vietnamese banks are acceler-
ating their digital transformation efforts. Since 2019,
the number of digital banking users in Vietnam has
increased significantly. For example, MB Bank added
7 million new customers in 2022 alone, thanks to their
digital applications*. Other banks like Techcombank,
ACB, and TPBank have also seen annual growth rates
of around 30% in the number of customers using their
digital services from 2019 to 2022*. The findings of
this study have significant implications for bank man-
agers, policymakers, and researchers interested in un-
derstanding the role of digital banking in enhancing
bank performance.

Understanding these relationships is vital for several
stakeholders: banks need this insight for strategic in-
vestment decisions, regulators require it for develop-
ing appropriate supervisory frameworks, and policy-
makers can use it to create conducive environments
for digital banking growth. Moreover, in the post-
COVID era, where digital banking has become in-
creasingly crucial, these insights become even more
valuable for ensuring sustainable banking sector de-
velopment.

The remainder of this paper is organized as follows:
Section 2 reviews the relevant literature and devel-
ops our hypotheses. Section 3 describes our data and
methodology. Section 4 presents our empirical results
and discussion. Finally, Section 5 concludes with im-
plications and suggestions for future research.

THEORETICAL BACKGROUND AND
HYPOTHESIS DEVELOPMENT

Digital Banking and Bank Performance:
Theoretical Foundations

Contemporary digital banking research is grounded
in two complementary theoretical frameworks: the
Resource-Based View (RBV) and the Technology-
Organization-Environment (TOE) framework. The
RBV, pioneered by Barney®, positions digital bank-
ing capabilities as strategic resources that can gen-
erate sustainable competitive advantages when they
are valuable, rare, inimitable, and non-substitutable.
Recent work by Liu et al.® extends this perspective,
demonstrating how banks™ digital capabilities cre-
ate competitive advantages through enhanced opera-
tional efficiency and superior customer service deliv-
ery. The TOE framework complements the RBV by
emphasizing the contextual factors influencing dig-

7. Xiang and Jiang® ap-

ital transformation success
ply this framework to demonstrate how technolog-
ical innovation, organizational readiness, and envi-
ronmental conditions collectively determine the ef-
fectiveness of digital banking initiatives. In emerging
markets like Vietnam, this framework is particularly
relevant as banks navigate rapid technological adop-
tion within specific institutional constraints®. Our
study’s theoretical novelty emerges from synthesizing
these perspectives to explain digital banking perfor-
mance in emerging markets. While RBV explains how
internal digital capabilities drive performance, TOE
framework captures the crucial external factors shap-
ing digital transformation outcomes. This integrated
approach enables a more comprehensive understand-
ing of digital banking performance determinants, par-
ticularly in emerging market contexts where both in-
ternal capabilities and external conditions play crucial
roles.

Digital Banking Services and Performance
Metrics

The relationship between digital banking services and
bank performance has evolved significantly in recent
years !0, Previous studies mainly investigate the rela-
tionship between digital banking services and bank-
ing performance but are limited in measurement and
their time frame !, but contemporary research exam-
ines more sophisticated aspects of digital transforma-
tion 2. Hu and Chen'® provide a comprehensive re-
view showing how digital banking research has pro-
gressed from studying basic online banking to inves-
tigating complex digital ecosystems.
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Recent empirical evidence suggests varying impacts
of different digital banking components. Kidschun !4
document significant positive relationships between
digital transformation and financial performance
across emerging economies. However, Zhao et al. !>
find that these benefits are not uniform, with some
digital initiatives yielding stronger returns than oth-
ers. This variation in outcomes highlights the im-
portance of examining specific components of digi-
tal banking rather than treating it as a homogeneous
construct.

Performance measurement in digital banking stud-
ies has also evolved '°. While traditional metrics like
ROA remain important, researchers increasingly con-
sider broader performance indicators'”. Gao '® in his
analysis of banks, finding that digital transformation
affects different aspects of bank performance in vary-
ing ways. This multi-dimensional approach to perfor-
mance measurement provides a more nuanced under-
standing of digital banking’s impacts 7.

Development of Research Hypotheses

Drawing from our integrated theoretical framework
combining RBV and TOE perspectives, along with
comprehensive literature review, we develop four in-
terconnected hypotheses examining the relationship
between digital banking services and bank perfor-
mance in Vietnam’s banking sector.

H1: Digital Banking Innovation positively influences
bank profitability.

H2: E-Banking Operations positively affects financial
performance.

H3: Internet Banking Services positively impact cus-
tomer engagement and revenue growth.

H4: The impact of digital banking services on bank
performance is moderated by bank-specific and envi-
ronmental factors.

These hypotheses collectively address three critical di-
mensions: technological innovation capability (H1),
operational efficiency (H2), and service delivery ef-
fectiveness (H3), while acknowledging contextual in-
fluences (H4). This integrated framework enables ex-
amination of both direct effects and moderating in-
fluences while maintaining analytical clarity. The hy-
potheses are specifically designed to be tested through
our Bayesian state-space modeling approach, provid-
ing a robust framework for empirical validation.
Through this hypothesis development, we contribute
to existing literature by offering a more nuanced un-
derstanding of how different aspects of digital bank-
ing services influence bank performance in emerg-
ing markets, while accounting for both direct perfor-
mance impacts and contextual factors shaping these
relationships.”

Proposed Research Model

Figure 1 presents our research model integrating the
hypothesized relationships between digital banking
services and bank performance. As illustrated in Fig-
ure 1, we propose three direct effects examining how:
- Digital Banking Innovation influences profitability
(H1) - E-Banking Operations affects financial per-
formance (H2) - Internet Banking Services impact
customer engagement and revenue (H3) Addition-
ally, bank-specific and environmental factors mod-
erate these relationships (H4). The research model
synthesizes our integrated theoretical framework by
showing how RBV and TOE perspectives inform the
hypothesized relationships between constructs.

Figure 1: Research Model

METHODOLOGY

Research Design

Using quantitative research and a Bayesian state-space
model, this study examines how five components
of online banking services influence ROA in Viet-
namese joint-stock commercial banks from 2017 to
2022. This study considers individual bank variations
and maximizes available information using an imbal-
anced panel dataset. By incorporating prior knowl-
edge and updating it with observed data, the Bayesian
state-space model captures the dynamic and time-
varying interactions between online banking services
and bank performance. These findings provide in-
sights for bank managers, legislators, and scholars
to understand how online banking services influence
bank performance and to inform strategic investment
decisions in the Vietnamese banking sector.

Data and Sample

This study utilizes panel data from Vietnamese joint-
stock commercial banks spanning the period from
2017 to 2022.
hensive information about online banking services,

The dataset encompasses compre-

including Internet Banking for Branches, Internet
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Banking for Businesses, Other E-Banking Services,
and E-Banking Operations. The sample includes all
joint-stock commercial banks operating in Vietnam
during the study period, providing a robust represen-
tation of the banking sector.

The data collection process involved multiple sources
to ensure accuracy and reliability. Primary data were
obtained from banks’ annual reports, financial state-
ments, and regulatory filings. Additional data were
collected from the State Bank of Vietnam’s statistical
reports and the Ministry of Information and Commu-
nications” annual digital transformation reports.
However, it is important to note that data from 2021
were excluded from our analysis due to significant
data quality concerns. During this period, the Min-
istry of Information and Communications did not re-
lease its annual digital transformation report, which
typically provides crucial standardized metrics for
digital banking services. This absence created po-
tential inconsistencies in how digital banking metrics
were reported and measured across different institu-
tions. To maintain the integrity of our analysis and
ensure reliable results, we made the methodological
decision to exclude 2021 data.

To assess the potential impact of this exclusion, we
conducted several robustness checks. First, we ex-
amined the trends in our key variables before and
after 2021, finding consistent patterns with correla-
tion coefficients varying by less than 0.08 across dif-
ferent periods that suggest the gap does not signifi-
cantly affect our main conclusions. Second, we em-
ployed alternative model specifications including in-
terpolated 2021 data (using averaging methods be-
tween 2020 and 2022) and a continuous period anal-
ysis (2017-2020) that explicitly account for the tem-
poral gap. Third, we compared our results with those
from other studies covering similar periods to validate
our findings. These checks consistently indicate that
the exclusion of 2021 data, while a limitation, does not
materially affect the validity of our conclusions.

Our final sample consists of balanced panel data from
26 joint-stock commercial banks, resulting in 130
bank-year observations across the five-year period
(2017-2020, 2022). This sample size provides suffi-
cient statistical power for our analyses while main-
taining the quality and reliability of our data”

Variables

This study investigates how online banking ser-
vices influence the performance of Vietnamese com-
mercial banks. The study incorporates the fol-

lowing variables: website, representing the bank’s

website; In_Banking_CN, denoting Internet Bank-
ing for branches; In_Banking DN, indicating In-
ternet Banking for businesses; NH_DienTu_khac,
signifying other e-banking services; and Hoat-
Dong NH_DienTu, representing the operation of e-
banking.

Utilizing the net income-to-total asset ratio, this
study evaluates bank profitability, thereby facil-
itating the assessment of commercial institution
performance. This study examines the impact of
online banking services on bank profitability in
Vietnam through an indicator-based investigation
includ-
ing Website, In_Banking CN, In_Banking DN,
NH_DienTu_khac, and HoatDong NH_DienTu.

This evaluation contributes to a comprehensive

of the relationships between variables,

understanding of how ICT infrastructure affects

bank performance.

Variable Construction

The construction of our variables follows a rigorous
process guided by theoretical foundations and pre-
vious empirical research. ROA, our dependent vari-
able, is calculated as the ratio of net income to total
assets, following standard banking performance met-
rics. Our independent variables are constructed as
follows:

- Internet Banking for Branches (In_Banking_ CN):
Measured through a composite index incorporating
the number of digital transactions processed, system
availability, and transaction success rates.

- Internet Banking for Businesses (In_Banking_DN):
Quantified using metrics including corporate client
adoption rates, transaction volumes, and service uti-
lization levels.

- Other E-Banking Services (NH_DienTu_khac):
Constructed as an aggregate measure of various dig-
ital services including mobile banking, ATM usage,
and electronic fund transfers.

- E-Banking Operations (HoatDong NH_DienTu):
Measured through performance metrics including
processing times, error rates, and system uptime.

The variables were standardized to ensure compara-
bility and mitigate scale-related biases. Additionally,
the Shapiro-Wilk test was performed to check for nor-
mality, and nonparametric transformations were ap-
plied to address skewness where necessary. This en-
sures that the variables are robust and aligned with the

requirements of the Bayesian state-space model.
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Analysis Methods

This study employs statistical techniques to examine
the influence of online banking services on the finan-
cial performance of joint-stock commercial banks in
Vietnam. The analysis commences with the utiliza-
tion of descriptive statistics and correlation analysis
to provide an overview of the data and explore the
relationship between online banking service factors,
such as Website, In_Banking CN, In_Banking DN,
NH_DienTu_khac, HoatDong NH_DienTu, and the
financial performance indicator ROA.

The Bayesian state-space model is adopted in this
research to overcome the limitations of traditional
static models by capturing the time-varying and dy-
namic relationships between online banking services
and bank performance (ROA). Unlike conventional
regression methods, the Bayesian approach allows
for the incorporation of prior knowledge and uncer-
tainty, making it particularly suited for financial data,
which is often volatile and influenced by external fac-
tors. Bayes state space model used in this research to
analyze research data.

Key Features of the Bayesian State-Space Model:
Dynamic Nature: The model dynamically estimates
the impact of independent variables (e.g., online
banking services) on the dependent variable (ROA)
over time.

Posterior Distributions: Bayesian methods calcu-
late posterior distributions for parameters, combin-
ing prior beliefs with observed data for more robust
insights.

Time-Varying Parameters: This technique allows
the coefficients of independent variables (e.g.,
In_Banking CN, In_Banking DN) to change over
time, reflecting real-world shifts in technology
adoption and banking performance.

Mathematical Representation:

The model consists of two primary equations:
Observation Equation:

Y, =B X+ & (1)

Where: Y;: Dependent variable (ROA) at time t

X Matrix  of  independent  variables
(e.g. In_Banking_CN, In_Banking DN,
NH_DienTu_khac, HoatDong NH_DienTu)

B: Time-varying coeflicients £_t: Observation noise

State Equation:

B =B—1+m 2)
Where: ,_;: Coeflicients from the previous time
step

1;: Process noise

Estimation Process:

The Bayesian approach utilizes Markov Chain Monte
Carlo (MCMC) simulations to estimate the posterior
distributions of parameters.

Priors for coefficients (;) are selected based on pre-
vious literature or uninformative priors if no strong
assumptions are made.

To evaluate the model’s efficacy and accuracy, tests
were conducted to assess the coefficient of determina-
tion (R?) and Harvey’s goodness-of-fit statistic, along
with various visualizations, such as the aggregated
state plot and component state plot along with the
Threshold Plot and Residual Plot, to further examine
the model’s performance !°-2!. The objective of this
research is to provide a robust evaluation of how on-
line banking services influence the financial perfor-
mance of Vietnamese joint-stock commercial banks
to support informed decision-making and strategic
development within the banking sector.

Advantages Over Traditional Methods:

Dynamic Adjustments: Unlike static regression, the
Bayesian state-space model captures how the influ-
ence of online banking services evolves over time due
to changing market conditions or technological ad-
vancements.

Incorporation of Priors: By integrating prior knowl-
edge, the model provides more meaningful estimates,
especially in cases of limited data.

Uncertainty Quantification: Bayesian methods ex-
plicitly quantify uncertainty, allowing for more robust
decision-making.

RESULTS AND DISCUSSION

Following established empirical research practices
and responding to methodological requirements, we
present our findings in three main sections: descrip-
tive statistics and correlations, main empirical find-
ings from the Bayesian state-space model, and robust-
ness checks.

Descriptive Statistics and Correlations

The descriptive analysis (Table 1) reveals important
characteristics of our sample. Among the digital
banking variables, Internet Banking for Branches
(In_Banking CN) shows the highest mean value
(6.951) with a standard deviation of 1.254, indi-
cating widespread adoption with moderate varia-
tion across banks. E-Banking Operations (Hoat-
Dong NH_DienTu) exhibits alower mean (1.122) but
with considerable variation (SD = 0.762), suggesting
diverse levels of operational integration across insti-
tutions. The Return on Assets (ROA) demonstrates
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a mean of 0.992 with a standard deviation of 0.790,
indicating generally positive but varying profitability
levels across the sample.

The correlation analysis (Table 2) reveals several sig-
nificant relationships. Internet Banking for Branches
and E-Banking Operations show the strongest posi-
tive correlations with ROA (Spearman’s rho = 0.289
and 0.304 respectively, p < 0.001). These correlations
provide preliminary support for our hypotheses re-
garding the positive impact of digital banking services
on bank performance.

Main Findings

The Bayesian state-space model results provide strong
evidence supporting our hypotheses. Internet Bank-
ing for Branches (In_Banking CN) demonstrates a
significant positive effect on ROA, with a posterior
mean of 0.159 and a 95% credible interval of [0.074,
0.261]. This finding is economically significant as it
suggests that a one-unit increase in branch-level digi-
tal services is associated with a 15.9% improvement in
ROA, holding other factors constant.

Similarly, E-Banking
Dong NH_DienTu)
positive impact, with a posterior mean of 0.259 and
a 95% credible interval of [0.091, 0.423]. The larger
coeflicient suggests that operational efficiency gains

(Hoat-
stronger

Operations

shows an even

from e-banking systems have a more substantial im-
pact on profitability than individual digital services.
Specifically, a one-unit improvement in e-banking
operations is associated with a 25.9% increase in
ROA.

These results are particularly meaningful when con-
sidered in the context of the Vietnamese banking sec-
tor’s digital transformation. The positive coefficients
indicate that banks investing in digital services and
operational capabilities are likely to see tangible im-
provements in their financial performance. The nar-
rowness of the credible intervals suggests high preci-
sion in our estimates, providing strong statistical sup-
port for the relationship between digital banking ser-
vices and bank performance.

Robustness Validation and Model Stability

To ensure the reliability of our findings, we conducted
several robustness tests. First, we examined model
stability using various diagnostic measures (Table 4).
The Harvey’s goodness-of-fit index (0.52) and high R?
value (0.966) indicate strong model fit. Second, we
tested alternative model specifications, including dif-
ferent prior distributions and temporal aggregation
levels, finding consistent results across specifications.

The residual analysis shows no significant patterns of
autocorrelation, with residuals generally distributed
around zero (Residual SD = 0.145). The Prediction SD
of 0.731 suggests reasonable forecast accuracy while
acknowledging the inherent uncertainty in financial
predictions.

To address potential concerns about the excluded
2021 data, we conducted sensitivity analyses using
different interpolation methods for the missing pe-
riod. These tests confirmed that our main findings
remain stable regardless of how the temporal gap is
treated.

The Component States analysis (detailed in the Ap-
pendix) further supports our findings, showing sta-
ble parameter evolution over time. The Threshold
Plot and Aggregated State Plot demonstrate that our
model parameters remain within reasonable bounds
throughout the study period, providing additional
confidence in our results.

These comprehensive findings provide strong empiri-
cal support for the positive relationship between digi-
tal banking services and bank performance, while also
highlighting the relative importance of different digi-
tal banking components.”

Model equation

State equation:

ROA; = B X In_Banking CN_; +
B2 xHoatDong NH_DienTu, + & (1)

B1 ~ N(0.159, 0.002)

B> ~ N(0.259, 0.008)

Where:

- B1, Ba: The regression coeflicients correspond-
ing to the variables In_Banking CN and T Hoat-
Dong NH_DienTu, respectively. The posterior
means and standard deviations were (0.159, 0.047)
and (0.259, 0.087), respectively. Their 95% confidence
intervals were (0.074, 0.261) and (0.091, 0.423), re-
spectively.

- & The state noise at time t.

Note that in the table of results, the other variables are
not present, possibly due to their exclusion from the
model based on variable selection criteria (Bayes Fac-
tor).

Observation equation:

y: = ROA; + 11, (2)

Nt ~N(0, oq %)

Where:

- ¢+ The observed value of ROA at time t.

- ROA;: The true value of ROA at time t, described by
the state equation.

- 1¢: The observation noise at time t.
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Table 1: Descriptive Statistics

Variables Mean Std. Devia-  Shapiro-Wilk  P-value of Min Max
tion Shapiro-Wilk
Website 20.984 2.652 0.857 <0.001 14 36
In_Banking_CN 6.951 1.254 0.74 <0.001 0 12.7
In_Banking_DN 4.768 1.552 0.891 <0.001 0 7.1
NH_DienTu_khac 1.644 0.958 0.933 <0.001 0 6
HoatDong NH_DienTu 1.122 0.762 0.889 <0.001 0.01 4.62
ROA 0.992 0.79 0.907 <0.001 0.01 3.18
Source: Author’s analysis, 2024
The equations utilized herein incorporate the esti- Technology-Organization-Environment (TOE)

mated values from Table 3, which comprises the mean
and distribution of the regression coeflicients ob-
tained in the analysis conducted by experts in the
field.

This table also illustrates the range of each coefficient,
indicating that the confidence level of these approxi-
mations is contingent on certain criteria, which war-
rant further assessment.

The equations applied to the study of bank perfor-
mance measures by ROA show that the two variables
In_Banking CN and HoatDong NH_DienTu influ-
ence bank ROA. Although Truyen Dan exhibited a
positive impact (81 = 0.159), TTDL_DPTH demon-
strated a significant beneficial effect (32 = 0.259).
These formulations provide a summary of the im-
pact of ICT investment on bank performance using
Bayesian state-space model analysis.

Discussion

Our analysis through the Bayesian state-space model
reveals several significant insights about the relation-
ship between digital banking services and bank per-
formance in Vietnam’s emerging market context.

The strong positive effect of Internet Banking for
Branches (In_Banking_CN) on ROA, with a coef-
ficient of 0.159, provides empirical support for the
Resource-Based View (RBV) of competitive advan-
tage. This finding extends beyond Hu and Chen’s '*
mixed results by demonstrating that branch-level dig-
ital services represent strategic resources that en-
hance operational efficiency specifically in Vietnam’s
branch-centric banking environment. The result sug-
gests that the traditional branch network, when en-
hanced with digital capabilities, remains a valuable
competitive asset in emerging markets.

The substantial impact of E-Banking Operations
(HoatDong_NH_DienTu) on ROA, demonstrated
by a larger coeflicient of 0.259, aligns with the

frameworK’s emphasis on technological infrastruc-
ture. This finding challenges Xiang and Jiangs®
conclusions about uniform digitalization benefits by
showing that comprehensive digitalization of bank-
ing operations yields higher financial returns than
individual digital services. The stronger coefficient
suggests that enhancements in banking operations
may be more crucial for financial performance than
customer-facing digital services.

Our Component States analysis reveals impor-
tant temporal dynamics in the digital banking-
performance relationship.  The stable parameter
evolution throughout the study period contradicts
concerns about diminishing returns raised in previ-
ous studies. This stability suggests that the benefits
of digital banking services are sustainable when
properly implemented and maintained like Chu et
al.?? proposed in their research.

Interestingly, some digital banking components
(Website and NH_DienTu_khac) showed no sig-
nificant impact on performance like the research
results of Megawati and Kertiriasih?®. This finding
challenges the assumption that all forms of digital-
ization contribute equally to bank performance. It
suggests that the relationship between digital services
and performance is more nuanced than previously
thought, particularly in emerging market contexts
where digital infrastructure and customer adoption
patterns may differ from developed markets.

The temporal gap in our 2021 data, while carefully
controlled for in our analysis, highlights the chal-
lenges of conducting longitudinal research in emerg-
ing markets. However, our robustness tests confirm
that this limitation does not significantly affect our
main conclusions about the relationship between dig-

ital banking services and performance.
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Table 3: Bayesian State-Space Model Results

95% Credible Interval

Coeflicients  P(incl) P(incl|data) BFinclusion Mean SD Lower Upper
In_Banking_ 1.000 1.000 o0 0.159 0.047 0.074 0.261
HoatDong_» 1.000 1.000 oo 0.259 0.087 0.091 0.423
(Intercept) 1.000 1.000 0 0 0 0 0

Source: Author’s analysis, 2024

Table 4: Model Fit
Residual SD Prediction SD R? Harvey’s goodness of fit
0.145 0.731 0.966 0.52

Source: Author’s analysis, 2024

CONCLUSION AND MANAGEMENT
IMPLICATIONS

This study makes several important contributions to
understanding how digital banking services influence
bank performance in emerging markets. Through our
analysis of Vietnamese commercial banks from 2017
to 2022, we offer new insights for both theory and
practice.

Our primary theoretical contribution lies in demon-
strating the varying impacts of different digital bank-
ing components on performance. By decomposing
digital banking into specific components and exam-
ining their individual effects, we extend beyond pre-
vious studies that treated digitalization as a uniform
construct. The findings suggest a hierarchical impor-
tance of digital initiatives, with operational transfor-
mation yielding stronger benefits than individual dig-
ital services.

For bank managers, our findings yield several practi-
cal implications:

« Investment Prioritization: Resources should be
primarily directed toward E-Banking Opera-
tions and branch-level digital services, as these
show the strongest positive impact on perfor-
mance.

« Strategic Implementation: Digital transforma-
tion should focus on enhancing financial perfor-
mance through banking operations rather than
pursuing comprehensive digitalization without
strategic focus.

« Context-Specific Approach: Banks should con-
sider their specific market context when imple-
menting digital services, as the effectiveness of
different components may vary by market con-
ditions.

For policymakers, our results suggest the need for:

o Regulatory frameworks that facilitate opera-
tional digital transformation

o Policies supporting bank-level digital infras-
tructure development

« Guidelines for maintaining stability during dig-
ital transformation

Future research directions should include:
Investigation of additional performance metrics be-
yond ROA

o Analysis of interaction effects between different
digital banking components

« Cross-country comparative studies in emerging
markets

 Examination of long-term sustainability of dig-
ital banking benefits

This research provides a foundation for understand-
ing digital banking transformation in emerging mar-
kets, suggesting that success lies not in wholesale dig-
italization, but in strategic implementation focusing
on operational efficiency and targeted customer ser-
vices.

LIST OF ABBREVIATIONS

ROA: Return on Assets

In_Banking_CN: Internet Banking for Branches
In_Banking_DN: Internet Banking for Businesses
NH_DienTu_khac: Other E-Banking Services
HoatDong_NH_DienTu: E-Banking Operations
JEL: Journal of Economic Literature

SD: Standard Deviation

P(incl): Probability of Inclusion

P(incl\data): Posterior Probability of Inclusion
BFinclusion: Bayes Factor Inclusion
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APPENDIX
Diagnostic Tests: Figures 2, 3, 4, 5 and 6.
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Figure 6: Forecast Error Plot
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TOM TAT

Nghién cu nay xem xét tac dong clia cac dich vu ngan hang truc tuyén déi véi hiéu qua tai chinh
cla cac ngan hang thuong mai tai Viét Nam, tap trung vao ty suat Igi nhuan trén tai san (ROA) nhu
mot chi s6 hiéu sudt chinh. Su tién bd nhanh chong clia cdng nghé s6, dac biét trong linh vuc tai
chinh Internet va ngan hang di déng, da thay déi dang ké nganh tai chinh, budc céc ngan hang
phai thich nghi véi ky vong ngay cang cao cla khach hang va ap luc canh tranh. S&rdung mo hinh
Bayesian state-space, ching téi phan tich dirliéu bang tir cac ngan hang thuong mai cd phan Viét
Nam trong giai doan 2017-2022, loai bd nam 2021 do lo ngai vé chat lugng di liéu. Két qua cho
thay cac thanh phéan cu thé clia ngan hang sé—cu thé 1a Ngan hang Internet cho Chi nhanh va
Hoat dong Ngan hang Dién ti—cé tac déng tich cuc va dang ké dén ROA. Nhing phat hién nay
chira réng cac ngan hang tan dung hiéu qua cac dich vu nay c6 thé nang cao hiéu qud hoat dong,
loi nhuan va kha nang canh tranh trén thi trudng bang cach cung cép cac gidi phap ngan hang
truc tuyén nhanh chong, tién lgi va dang tin cady. Ngugc lai, cac thanh phan khac nhu chiic nang
trang web va cac dich vu ngan hang dién ti khac khéng cho théy tac dong dang ké, nhan manh
hiéu tng da dang clia s hoa doi vai hiéu sudt. Diém mdi clia nghién cliu nam & viéc ap dung mo
hinh Bayesian state-space, ndm bat dugc tac dong thay ddi theo thai gian clia cac dich vu ngan
hang truc tuyén, mang lai goc nhin mdi vé vai trd dang phat trién clia ching trong nganh ngan
hang Viét Nam. Nhimng phat hién nay nhan manh tdm quan trong cla viéc dau tu chién lugc vao
chuyén déi s6 déi véi quan ly ngan hang, uu tién cai thién hoat dong hon 1a s6 hoa toan dién khong
dinh hudng. B6i véi cac nha hoach dinh chinh sach, két qua khuyén nghj xay dung khung phap
ly hd trg dé thuc ddy su phat trién bén viing clia ngan hang s6. Nghién ctu nay lap day khodng
tréng trong tai liéu bang cach xem xét béi canh thi trudng mdi ndi, cung cap y nghia thuc tién cho
cac nha quan ly ngan hang nham téi uu héa hiéu qua tai chinh va cac nha hoach dinh chinh sach
mudn cing c6 nganh tai chinh sé hda. Cac nghién cliu trong tuong lai c6 thé kham phé thém cac
chi s6 hiéu suét khac va so sanh gilia cac qudc gia dé xac nhan va ma rong nhing hiéu biét nay.
Ma phaén loai JEL: G21,G32, 033, va L86.

T khoa: Dich vu ngan hang truc tuyén, Ty suét sinh |31 trén téng tai san, Ngan hang truc tuyén,
Hoat déng ngan hang truc tuyén, Hiéu qua tai chinh

Trich dan bai bao nay: Canh T Q, Nguyén T T. Tac déng ctia cac dich vu ngan hang truc tuyén dai voi
hiéu qua tai chinh cla cac ngan hang thuong mai: Ung dung mé hinh Bayesian state-space. Sci.
Tech. Dev. J. - Eco. Law Manag. 2025; 9(1):6055-6066.
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