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This study investigates the effect of non-traditional activities on the
operational efficiency of Viethamese commercial banks during the period
2016-2024. The data envelopment analysis (DEA) method is used to
measure bank efficiency, while fixed effects, random effects, and system
generalized method of moments (GMM) models are applied for estimation.
The results indicate that non-traditional activities (NTAs) improve bank
efficiency. In addition, the lagged value of bank efficiency and the ratio of
loans to total assets have a positive influence on efficiency. In contrast, bank
size and inflation reduce efficiency. The study does not find evidence of a
relationship between return on assets, capital adequacy ratio, and economic
growth rate with bank efficiency. These results provide useful insights for
commercial banks in developing new non-traditional products and services

to enhance operational efficiency.

© 2025 The Authors. Published by IASE. This is an open access article under the CC
BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

In-depth studies have shown that NTAs have an
impact on the stability and efficiency of the banking
system. Specifically, these NTAs contribute non-
interest income to banks’ profits and promote banks’
operational strategies and risk management.
However, scholars still face limitations in examining
how changes in NTAs affect the efficiency of banks’
operations.

Until now, there have been two perspectives on
the impact of NTAs on the bank’s technical efficiency.
The first perspective suggests that NTAs positively
impact the bank’s technical efficiency (Gulati and
Kumar, 2011; Lozano-Vivas and Pasiouras, 2010;
Ahamed, 2017; Gueyié et al, 2019). According to
DeYoung and Rice (2004) and Stiroh (2004),
combining banking services and increasing the
proportion of non-interest income can generate a
stable income, optimize management costs, and
therefore improve the bank’s technical efficiency. On
the other hand, some studies, such as Akhigbe and
Stevenson (2010), Bian et al. (2015), and Pasiouras
(2008), supported the second perspective that NTAs
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negatively impact a bank’s technical efficiency. These
studies explain that NTAs may reduce the
effectiveness of commercial banks or have an
insignificant impact on a bank’s technical efficiency.
Therefore, the current studies on the impact of NTAs
on the bank’s technical efficiency have not reached a
unified conclusion.

In Vietnam, researchers on banking efficiency
focus on measuring different types of banking
efficiency and understanding the factors affecting
efficiency. More specifically, efficiency measurement
studies focus on cost-effectiveness categories such as
those of Ngo and Tripe (2017) and Vu and Turnell
(2010), studies measuring technical efficiency, scale
efficiency, and allocative efficiency, such as Nguyen
and Simioni (2015). Most studies use the input-
oriented Data Envelopment Analysis (DEA) method
with the intermediate approach in selecting input
and output to measure efficiency (Noura et al,
2010), except Vu and Turnell (2010) and Ngo and
Tripe (2017), who use the SFA method.

The second research direction on bank efficiency
in Vietnam is to study the factors affecting bank
efficiency. Specifically, the studies of Garrab and
Yahyaoui (2025), Do et al. (2022), Minh et al. (2013),
Stewart et al. (2016), and Vu and Nahm (2013)
explored the internal (banking) and external
(macroeconomic, industry) factors affecting the
bank’s efficiency. Nguyen et al. (2018) examined the
impact of management reform in the banking sector
on bank performance. Nguyen and Nghiem (2020)
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explored the effect of competition on bank
performance. Besides, Le (2018) explored the impact
of risk and capitalization on bank performance.
Although previous studies have extensively
investigated various factors influencing bank
efficiency in Vietnam, such as competition, market
concentration, risk management, capitalization, bad
debts, and banking sector reforms, there remains a
notable gap concerning the role of non-traditional
activities (NTAs). Specifically, none of these studies
has addressed how NTAs affect the performance and
technical efficiency of Viethamese commercial banks.
Addressing this gap, this study aims to clarify
empirical evidence on the impact of NTAs on the
technical efficiency of commercial banks. The
contributions of this paper will fill specific gaps in
previously published research, such as the following:
i) In Vietnam, there has been no research on the
influence of NTAs on their technical efficiency during
the 2016-2024 period; i) The most distinct
difference compared to prior studies is our
examination of the impact on the technical efficiency
of each non-traditional banking activity, such as the
ratio of service income to total income (SER), the
ratio of foreign exchange income to total income
(FOREX), and the ratio of securities income to total
income (SEC); (iii) Finally, by employing a range of
estimation methods to obtain the best estimation
results, our research proves more reliable than
previous studies. Therefore, the findings in this
study create a solid scientific basis for commercial
banks to make decisions to implement plans to
develop new, non-traditional products and services
to promote operational efficiency.

The remaining sections are organized as follows:
The second section provides a literature review of
NTAs. The third section covers research methods
and data. In Section 4, the empirical analysis and
discussions are presented. Section 5 concludes with
some concluding remarks and policy implications.

2. Literature review

2.1. An empirical study on banking efficiency in
Vietnam

In Vietnam, researchers on banking efficiency
focus on measuring different types of banking
efficiency and understanding the factors affecting
efficiency, but have not paid much attention to the
impact of NTAs on bank efficiency. More specifically,
efficiency measurement studies focus on cost-
effectiveness categories such as those of Hung et al.
(2018), Ngo and Tripe (2017), and Vu and Turnell
(2010), studies measuring technical efficiency, scale
efficiency, and allocative efficiency, such as Nguyen
and Simioni (2015). Most studies use the input-
oriented DEA method with the intermediate
approach in selecting input and output to measure
efficiency, except Vu and Turnell (2010) and Ngo and
Tripe (2017), who used the SFA method.

The second research direction on bank efficiency
in Vietnam is to study the factors affecting bank
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efficiency. Specifically, the study of Minh et al
(2013), Vu and Nahm (2013), and Stewart et al.
(2016) explored the internal (banking) and external
(macroeconomic, industry) factors affecting the
bank’s efficiency. Nguyen et al. (2018) explored the
impact of management reform in the banking sector
on bank performance. Nguyen and Nghiem (2020)
explored the impact of competition on bank
performance. Besides, Le (2018) explored the impact
of risk and capitalization on bank performance.

Therefore, this study will add more empirical
evidence as well as a theoretical basis to explain the
impact of NTAs on bank performance and
simultaneously explore the factors affecting NTAs in
commercial banks from 2016 to 2024.

2.2. Non-traditional banking activities and their
importance for commercial banks

Rogers and Sinkey (1999) argued that NTAs
include all other fee-generating activities of banks,
from financing and handling cash to storage services
such as asset management, foreign currency
exchange, and commercial accounts. DeYoung and
Rice (2004) contend that the banking industry has
capitalized on deregulation to earn substantial
income from NTAs, including investment banking,
stockbroking, reinsurance agencies, and mutual
funds. Thus, NTAs include various financial services,
and developing NTAs will bring many benefits to
commerecial banks.

First, banking products are services, so they are
intangible, unlike tangible goods. Therefore, bank
products are easy to imitate, and it is difficult for
customers without experience to tell the difference
between these banks’ products and other banks’
products. However, commercial banks can research
and launch many products to enrich their portfolio
and improve their competitiveness while fully
satisfying customers’ financial needs. For example,
banks can innovate traditional products such as
deposit products by increasing differentiation in
maturity, denomination, and type. Moreover, they
can add non-traditional services to flagship products
to meet the increasingly diverse needs of many
customers, particularly the application of modern
technology to products to improve the security level
of transactions. At the same time, the additional
services also bring in non-interest income, boosting
revenue and increasing the bank’s efficiency.
Therefore, the expansion of the product mix towards
traditional product differentiation and the addition
of non-traditional products can be seen as a race to
improve efficiency and competitiveness, with no goal
of the commercial bank's goal.

Second, expanding online banking allows
commercial banks to retain and attract new
customers, especially in the current Technology 4.0
era. Advances in information, communication
(Internet), smartphone, and Internet of Things (1oT)
technologies have created favorable conditions for
developing non-traditional banking services while
improving the quality of traditional banking services.
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Today’s customers save a lot of time and effort and
are willing to pay an extra fee for that convenience.
In banking, many new technological advancements
have been applied to internal processes (back office),
notably artificial intelligence (advisory bots, contact
mailboxes, chat boxes) or electronic devices. Modern
banks can process banking transactions anytime,
anywhere, which helps banks save on staff costs
while ensuring they can respond quickly and quickly
to customer needs.

According to Berger (2003), improvements in
applied technology in banking - “back office” and the
benefits consumers derive from the technology
applied to customers in transactions - “front office”
contribute to overall productivity as the quality and
variety of banking services improve significantly
increased services.

Third, the development of online banking has
also helped improve the bank’s competitive position
against current and future competitors. Leading the
trend, keeping up with market trends, meeting
customer needs promptly, and providing a
diversified product portfolio through traditional and
non-traditional banking activities will be proactive
ways of competing instead of passive reactions, such
as offering similar products to competitors.

Passive competition will be so difficult as
competitors increase, such as traditional commercial
banks, non-bank financial institutions, digital banks,
and  technology = companies. Manufacturing
companies like Google, Apple, Samsung, and even
motorcycle taxi companies, Grab Technology, or
Starbucks Coffee offer services that compete with
banks, such as payment services and e-wallets.
Therefore, maintaining and expanding a competitive
position is the most visible evidence of a bank’s
efficiency, = which indicates an increasing
concentration of commercial banking activities and
has a significant impact on the efficiency of banks.

Notably, when expanding their online banking
business, banks can make full use of input factors to
save costs. Fixed costs are distributed equally among
each production unit. This advantage stems from
two factors: (i) fixed costs will be reduced per
customer or unit of product or service when the
scale of operations increases; (ii) variable costs are
managed and used effectively and economically,
which will contribute to reducing average costs in
the long term and total costs in the short term. The
theory of economies of scale provides a concrete and
scientific explanation.

In addition, expanding the business scope to
include the field of online banking will require the
bank to invest in machinery, equipment, and
technological progress. As a result, they can maintain
contact with customers and respond to their needs
continuously. Moreover, applying modern
technology to its operation also helps banks extract
and effectively manage cost items while providing
products and services that customers can use.
Achieve scale returns, make medium and long-term
output growth rates higher than or equal to the input
growth rate, improve service quality and customer
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satisfaction, and gradually improve efficiency and
competitiveness.

3. Background theory and hypotheses
3.1. Background theory

The theoretical foundation for the need for
commercial banks to develop non-traditional
banking activities is demonstrated through three
theories: the theory of financial intermediation, the
modern portfolio theory, and the economies of scale.

The theory of Financial Intermediation was
introduced in prestigious journals by such famous
researchers as Allen and Santomero (1997) and
Gurley and Shaw (1955) have shown that banks are
essentially financial intermediaries, not different
from non-banking financial institutions, because
they both take in deposits and then lend out. Thus,
commercial banks can ultimately provide all
financial services like other financial intermediaries.
In addition, with the distinct advantage of receiving
deposits from both individual and institutional
customers, banks can ultimately increase
operational efficiency if they can provide a variety of
financial services associated with the customer’s
existing deposit accounts and loans.

In the 1950s, Nobel Prize winner Harry M.
Markowitz developed the modern portfolio theory,
which states that financiers may reduce the risk of
the market for a specified level of expected return by
constructing a portfolio with a variety of assets.
Applying this theory to the banking sector shows
that the stronger development of commercial banks
is the diversification of the bank’s investment
portfolio to increase benefits and reduce risks.
Diversification in the banking sector has attracted
the attention of scholars (Berger et al,, 2010; Elsas et
al,, 2010; Lozano-Vivas and Pasiouras, 2010; Stiroh,
2004).

The theory of economies of scale developed by
Panzar and Willig (1977) states that if two or more
businesses share some common resources, the total
cost of production will decrease, and hence, the total
cost of production will increase efficiency. Therefore,
when the bank expands into increasing its online
banking activities, which is a related field, the bank
will be able to use shared resources such as facilities,
human resources, information, technology, and skills
in risk management, control, and prevention,
thereby reducing costs.

In summary, all three theories above have shown
that the development of commercial banking
activities by commercial banks will bring clear
benefits to improve bank efficiency.

3.2. Development of hypotheses

In the face of increasingly fierce competition from
non-bank financial institutions, causing interest
income to decline, non-interest income is an
additional source for commercial banks to maintain
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and increase profits. Therefore, when non-interest
income increases, bank efficiency increases, and this
has been demonstrated by many previous studies,
such as Gulati and Kumar (2011), Lozano-Vivas and
Pasiouras (2010), Rogers and Sinkey (1999), and
Tortosa-Ausina (2003). Our objective is to examine
the effect of NTAs on bank technical efficiency. Non-
traditional income includes all income from NTAs,
such as service income, foreign exchange trading,
securities trading, and other activities. Therefore, the
first research hypothesis is proposed as follows:

H1: There is a positive relationship between non-
interest income and the efficiency of commercial
banks.

The size of a bank is an indicator showing the
magnitude of all available factors and is used by a
bank in the business process to improve efficiency
and contribute to increasing the bank’s value. The
size is often determined based on total equity and
total assets criteria, thereby demonstrating
commercial banks’ strengths or financial potential.
According to Mertens and Urga (2001), the average
cost curve of the banking industry is a U-shaped
curve, so when scaling up, banks can make the most
of the benefits based on economies of scale, in
particular, such as saving some management costs,
having conditions to diversify products and services
to provide customers as well as access to more
market segments. However, the benefits of
economies of scale are easy to see when small and
medium commercial banks expand their operations.
The economic benefits of scale are not evident in the
case of large commercial banks that continue to scale
up and develop.

On the contrary, if large commercial banks
continue expanding their operation scale beyond an
allowable limit, they will incur additional costs due
to economic disadvantages, reducing efficiency. In
general, the effect of increasing scale efficiency is, to
a certain extent, positive, according to Minh et al.
(2013), Nguyen and Simioni (2015), Pasiouras
(2008), Stewart et al. (2016), Sufian (2009), and Vu
and Nahm (2013). Therefore, the research
hypothesis is proposed as follows:

H2: There is a positive relationship between bank
size and the efficiency of commercial banks.

Equity to Total Asset Ratio (ETA), also known as
the Capital Adequacy Ratio, is used as a
representation of financial well-being Fries and Taci
(2005), Jiang et al. (2009), Kumbhakar and Wang
(2007). A higher ratio is associated with a more vital
ability to protect a bank against risks that could lead
to loss of equity, reducing the risk of bankruptcy. In
addition, the larger the bank’s equity source, the less
external funding will be needed and the lower the
cost of capital. When there is a shortage of capital,
the less pressure on the bank to pay interest.
Therefore, banks with a high equity ratio have lower
risks and higher business efficiency. Research by
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Pasiouras (2008), Bian et al. (2015), Nguyen and
Nghiem (2020), and Le (2018) showed a positive
correlation between equity / total assets and
banking performance. Casu and Molyneux (2003)
and Almumani (2013) found no relationship. Vu and
Nahm (2013) again showed an inverse relationship.
On a theoretical basis and based on previous studies,
the author supports the view that a high capital
adequacy ratio means lower risks and higher
business performance. Therefore, the research
hypothesis is proposed as follows:

H3: There is a positive relationship between capital
structure and the efficiency of commercial banks.

Return on assets (ROA) is included in the model
to represent banks’ returns. Customers often prefer
banks with higher profit margins, which attract the
largest share of deposits and potential borrowers
with the best credit. These circumstances create a
favorable environment for banks to generate greater
profits. A positive relationship between banks’
returns and their performance is found in Ariff and
Can (2008), Chortareas et al. (2013), Das and Ghosh
(2006), Glass et al. (2014), Olson and Zoubi (2011),
and Sufian (2009). Therefore, the research
hypothesis is proposed as follows:

H4: There is a positive relationship between return
on assets (ROA) and the business performance of
commercial banks.

The loan-to-total assets ratio (LTA) represents
the impact of a loan strategy on bank performance
and recognizes differences in a bank’s portfolio of
assets. Banks with high loan-to-asset ratios indicate
that their loan products are better appreciated by
customers, perhaps because banks are more
efficient, helping reduce production costs and offer
reasonable loan terms to help them win large loan
market share. Besides, previous research shows that
net interest income is a stable source of revenue
because clients are less likely to convert loan
relationships frequently (DeYoung and Rice, 2004).
Research by Casu and Molyneux (2003), Sufian
(2009), and Chortareas et al. (2013) results in a
positive relationship between the ratio of loans to
total assets and bank performance. However,
research by Ariff and Can (2008) showed a negative
relationship with efficiency because banks that
provide more loans are exposed to higher credit risk,
especially in banking systems. In underdeveloped
services like China, a high lending ratio to assets will
increase banking efficiency and reduce risk for
banks. The author supports the view that a high loan
ratio means high business efficiency based on
theoretical and empirical studies. Therefore, in this
study, a positive relationship (+ sign) between LTA
and banking performance is expected.

H5: There is a positive correlation between the ratio
of loans to total assets and the efficiency of
commerecial banks.
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Economic growth (GDP) provides environment-
related information about macroeconomics, creating
conditions for commercial banks to operate
effectively. When the economy grows and develops
stably, it will create conditions for actors to expand
production and business activities, ensuring the
ability to absorb capital and repay the capital of
businesses. In such conditions, commercial banks’
capital mobilization and lending activities took place
smoothly, ensuring the ability to recover capital and
bring profits to the bank. GDP growth has a positive
impact on banking performance, as found in several
studies by Barth et al. (2013), Maudos and de
Guevara (2004), and Vu and Nahm (2013). Some
studies found no relationship between economic
growth and banking performance, such as Sufian
(2009) and Nguyen and Nghiem (2020).

On the other hand, Thoraneenitiyan and Avkiran
(2009) found a negative correlation between
economic growth and business performance. The
author believes that high economic growth will
create conditions for banks to increase business
efficiency based on theory and empirical studies.
Therefore, in this study, it is expected that a positive
relationship (+ sign) between the variable GDP and
business performance will exist.

H6: There is a positive relationship between
economic growth (GDP) and the technical efficiency
of commercial banks.

The inflation rate (INF) is determined by
calculating the percentage change in a price index
(CPI). The inflation rate describes the percentage by
which the price level changes from period to period.
Inflation has direct and indirect effects on banking
performance. The direct impact is the bank paying
for inputs such as labor and equipment when prices
rise, and the indirect effects through interest rates
and asset changes. Inflation, whether high or low,
indicates an upward trend in goods and services and
asset prices when the local currency depreciates.
This will damage the commercial banks, the leading
lenders in the economy. When inflation is high, the
capital mobilization of banks faces many difficulties,
leading to competitive races to increase deposit
interest rates, making capital mobilization costs
increase, and reducing the efficiency of banks.
Financial intermediaries will do less lending and less
long-run financial activity. Therefore, the inflation
rate, a measure of macroeconomic instability, is
expected to affect banks’ efficiency negatively.
Inflation rates have positive effects on banking
performance in some studies of Sufian (2009),
Lozano-Vivas and Pasiouras (2010), and Vu and
Nahm (2013). Research by Hermes and Nhung
(2010) found no relationship between inflation and
efficiency. Based on theory and empirical studies, the
author supports the view that high inflation will
hinder banks’ business operations and reduce
banking efficiency. Therefore, in this study, it is
expected that an inverse relationship (the - sign)
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between the variable INF and banking performance
will exist.

H7: There is a negative relationship between the
inflation rate and the efficiency of commercial banks.

4. Data and methodology
4.1. Data and sample

The data utilized in this research are sourced
from the Bankscope database. Our criteria for
sample selection are as follows. Firstly, we
concentrate solely on commercial banks to obtain a
relatively homogeneous sample. Secondly, we
refined the dataset by excluding listed commercial
banks with fewer than four consecutive
observations. This process reduces our sample size
to thirteen commercial institutions. These banks are
all listed on the Ho Chi Minh City Stock Exchange and
the Hanoi Stock Exchange. According to statistics, by
the end of 2024, the total assets of the 13 banks in
the study sample accounted for 76% of the total
assets of the Vietnamese commercial banking
system. Therefore, the results of this group study
represent the system of commercial banks in
Vietnam. Regarding the period 2016 - 2024, this is
when commercial banks in Vietnam revealed their
difficulties and weaknesses after the 2008 financial
crisis in the US and the COVID-19 pandemic. Hence,
they had to change to overcome the difficulties and
develop new business strategies to suit the period of
economic growth in Vietnam and the general global
economy. More specifically, the 2008 financial crisis
and the COVID-19 pandemic made the weaknesses of
Vietnamese commercial banks more severe and
needed to be resolved quickly and decisively. The
unresolved bad debts of commercial banks increased
rapidly after the crisis. This threatens the safety of
the whole system and significantly reduces the
competitiveness of domestic commercial banks
compared to joint venture banks and 100% foreign
banks. The root cause of the bad debt problem is the
“credit monoculture” business model and the slow
development of NTAs. Recognizing this problem,
commercial banks in Vietnam have also gradually
developed non-traditional banking activities.
However, only a few leading commercial banks have
made significant progress. The leading banks have
vigorously implemented changes in non-traditional
banking activities from 2016 to 2024. Therefore,
studying this period will provide more solid
empirical literature to bank administrators, financial
institution managers, and policymakers.

4.2. Research process

This study applies the procedure proposed by
Akhigbe and Stevenson (2010), Bian et al. (2015),
and Adesina (2019) to assess the impact of NTAs on
the technical efficiency of Vietnamese commercial
banks. The research process is shown in Fig. 1.
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Based on related studies, a

Data is collected to estimate the

model is proposed to show the The performance of commercial : . y
. . . . impact model, including a
impact of NTAs on the technical banks in the sample is evaluated : . .
. . . . separate estimation with
efficiency of Vietnamese to establish a baseline for .
N N N components of non-traditional
commercial banks. technical efficiency.

banking activities.

To ensure the model's validity, several critical diagnostic
tests are performed.

The results are analyzed and evaluated to

AR(1) Test - First-Order Autocorrelation
AR(2) Test - Second-Order Autocorrelation
Hansen Test - Instrument Validity

draw conclusions about the impact of NTAs
on technical efficiency.

Fig. 1: Research process

e Step 1: Based on related studies, propose a model
showing the impact of NTAs on the technical
efficiency of Vietnamese commercial banks.

e Step 2: Evaluate the performance of commercial
banks in the sample.

e Step 3: Collect data and estimate the impact model
of NTAs on the technical efficiency of Vietnamese
commercial banks. We also perform a model
estimation with components of non-traditional
banking activities.

e Step 4: Carry out necessary tests, including first-
order autocorrelation (AR1), second-order
autocorrelation (AR2), and the Hansen test.

e Step 5: Analyze, evaluate, and draw conclusions
about the impact of NTAs on the technical
efficiency of Vietnamese commercial banks.

4.3. Measuring bank technical efficiency: DEA
approach

The technical efficiency of this bank will be
calculated according to the following formula:

e wvis
where, y;; is the amount of output i of commercial
bank s; x; is the amount of input j used by this bank;
u;, v; are the weights of the output and input,
respectively. The DEA method calculates the TE
values for each bank in the research sample annually
during the period from 2016 to 2024. To utilize the

DEA method, it is necessary to identify inputs and
outputs for each bank. In this study, we choose
inputs and outputs according to Adesina (2019).
Specifically, the inputs include total deposits plus
borrowed funds (X1), personnel expenses (X2), and
fixed assets (X3). The outputs consist of total loans
outstanding (Y1) and off-balance sheet items (Y2).

4.4. Determinants of bank technical efficiency

Based on the developed research hypotheses and
relevant studies, we have developed the research
model presented below. The rationale for selecting
the variables in the model is outlined in Table 1.

EFFit = Qo +aq X EFFL‘t_1 + 91 X NIIit + ﬁl X SIZElt +
Bo X ETA; + 3 X LTA; + B4 X ROA;; + 5 X GDP, +
Be X INF; + uy; (2)

where, i represents a bank (i = 1,2,..,13), t
represents the period (t = 2016, 2017, ...,2024). EFF
is the technical efficiency estimated via input-
oriented DEA. EFE,_, is the lagged dependent
variable of bank technical efficiency. NII is the
variable of interest, representing the non-traditional
activities of Vietnamese commercial banks. SIZE
represents the scale of the bank. ETA is the total
equity capital to total assets ratio. LTA is a loan-to-
asset ratio. ROA, a return on banks’ assets shows
how efficiently a bank utilizes its assets. GDP is the
annual GDP growth rate. INF is the inflation rate.

Table 1: Description of variables used in the model

Variable Measurement Reference
NIL The variable of interest, representing non-traditional Gulati and Kumar (2011), Lozano-Vivas and Pasiouras (2010), Rogers
't activities of Vietnamese commercial banks and Sinkey (1999), and Tortosa-Ausina (2003)

) . Minh et al. (2013), Nguyen and Simioni (2015), Pasiouras (2008),
SIZEi The natural logarithm of bank total assets Stewart et al. (2016), Sufian (2009), and Vu and Nahm (2013)
ETAi The total equity capital to total assets ratio Pasiouras (2008), Bian etal. (igl(;%),ll\;g)uyen and Nghiem (2020), and
LTAit The loan to asset ratio Casu and Molyneux (2003), Sufian (2009), and Chortareas et al. (2013)

) , Ariff and Can (2008), Chortareas et al. (2013), Das and Ghosh (2006),
ROA The return on banksassets Glass et al. (2014), Olson and Zoubi (2011), and Sufian (2009)
GDPs The annual GDP growth rate Barth et al. (2013), Maudos and((;((e)lG;)evara (2004), and Vu and Nahm
INFy The inflation rate Sufian (2009), Lozano-Vivas an?zlz)zis;a)uras (2010), and Vu and Nahm
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To estimate model (2), we employ the following
estimation methods: fixed effects, random effects,
and system generalized method of moments (GMM).
First, fixed effects and random effects methods are
utilized to estimate the model (2). Subsequently,
serial correlation and heteroscedasticity tests are
applied to ensure that the estimates are reliable. In
cases where these phenomena occur, we proceed to
use the system GMM method to address them. The
system GMM method also addresses the endogeneity
issue, which is common in models with economic
and financial variables.

5. Findings and discussion

The results of descriptive statistics measuring the
specific quantities for the research variables are
shown in Table 2. Descriptive statistics provide a
summary of the attributes of a given data collection.
From 2016 to 2024, the average technical efficiency
of private commercial banks is determined to be
94.15%.

The 13 banks had a non-interest income to an
average income ratio of 8.97% during this period. In
the period 2016 - 2024, bank characteristics include
return on assets, total equity capital to total assets
ratio, bank loan ratio, and bank size, with an average
value of 0.82%, 7.86%, 56.93%, and 19.19,
respectively. Macro indicators such as average GDP
growth during this period reached 6.55%; the
inflation rate is 5.93%. The variables in the model
correlate with one another, as shown in Fig. 2, which
contains a correlation matrix.

The linear link between two variables can be
measured using the correlation coefficient. Based on
the findings, the correlation matrix between the
variables in the model reveals that most of the
correlation coefficients for pairs of independent
variables contained within the model are lower than
60%. This suggests that the independent variables in
the model do not have a strong correlation with one
another. After that, to ensure that the model does not
contain multicollinearity, we conduct a test to look
for evidence of this phenomenon (Table 3).

Table 2: Descriptive statistics

Variables Mean Standard deviation Minimum values Maximum values
TE 0.9415 0.0677 0.7423 1.0000
NII 0.0897 0.0529 0.0019 0.2677
ROA 0.0082 0.0083 -0.0551 0.0267
ETA 0.0786 0.0268 0.0406 0.2195
LTA 0.5693 0.1200 0.1473 0.7538
GDP 0.0655 0.0093 0.0525 0.0846
INF 0.0593 0.0504 0.0063 0.1858
SIZE 19.1941 0.9634 16.5316 21.1220

The statistical values presented include the mean, standard deviation, minimum, and maximum values
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Fig. 2: Correlation matrix

Based on the results of the VIF test using Stata 16
software between the model's independent
variables, there is no phenomenon of high
multicollinearity among the independent variables.
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Therefore, we used these variables for regression
analysis. The results of estimating the impact model
of NTAs on the operational efficiency of banks are
presented in Table 4.
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Table 3: Variance inflation factor (VIF) test for

multicollinearity

Variable VIF
NII 2.21
ETA 2.40
LTA 2.27
ROA 2.88
SIZE 3.52
GDP 1.43
INF 1.82

The significance level for the Hausman test is set
at 10%, however, the p-value for the test is 0.3422,
which indicates that the model that was estimated to
use the Random Effects Model (REM) is superior to
the model that was estimated using the Fixed Effects
Model (FEM). However, the model estimated with
the REM method exhibits heteroskedasticity and
serial correlation. Breusch and Pagan’s test has a p-
value of 0.0000, which is less than 1% significance
level. Therefore, REM is more suitable than OLS.

The estimation results are presented in Table 4,
indicating that the p-value of the AR(1) test is below
the 10% significance level, while the p-value of the
AR(2) test is above this level. Consequently, the
model has a correlation in the first order but no

correlation in the second order. Simultaneously, the
Hansen test of the model shows a p-value greater
than the 10% significance level, indicating that the
instrumental variables employed in the model are
sufficient. Conversely, the p-value of the F-test is less
than the 5% significance level, indicating that the
model is acceptable. When employing the System
Generalized Method of Moments (SGMM), Table 5
illustrates a requirement that must be followed: the
count of instrumental variables must not exceed the
total count of observed groups. Consequently, the
model ensures the reliability of our findings’
analysis.

Table 4 shows that the regression coefficients of
the variables TE (t-1), NII, LTA, INF, and SIZE are
0.6070, 1.0539, 0.3499, -1.1060, and -0.0671 are all
statistically significant at 10%. Thus, TE (t-1), LTA,
and NII all have positive effects on TE, while INF,
SIZE have a negative impact on TE. More specifically,
the performance of the previous year, the bank loan
ratio, and non-interest income positively impact the
efficiency of banking operations, while the inflation
rate and bank size will have adverse effects on bank
efficiency.

Table 4: Estimation results of the impact of non-traditional banking activities on performance

TE Model (1) Model (2) Model (3)
TE(t-1) 0.6070**
NII -0.02292 0.0088 1.0539**
ETA 0.5309* 0.4887* -0.0592
ROA 0.7325 0.8476 -0.3832
LTA -0.1411* -0.1694** 0.3499*
GDP -0.5702 -0.5244 -1.9461
INF -0.0151 -0.0456 -1.1060*
SIZE 0.0326* 0.0305** -0.0671*
_CONS 0.3888 0.4438 1.5317
Breusch and Pagan Lagrangian multiplier p-value 0.0000
Wooldridge p-value 0.0967
Hausman p-value 0.3422
AR (1) p-value 0.043
AR (2) p-value 0.497
Hansen p-value 0.969
Number of groups 13
Number of instruments 10
Second stage F-test p-value 0.000

This table summarizes regression results: EFFit = oto + a1EFEir-1 + ©1NIli¢ + B1SIZEit + B2ETAit + B3LTAit + B4ROAit + BsGDPit + BsINFic + uit; In column 2, the results are
based on fixed effects; In column 3, the results are from random effects; Column 4 shows the results from the two-step system GMM estimator; The dependent
variables are TE(t-1), ROA, LTA, ETA, SIZE, GDP, INF; *** ** *: Statistical significance levels of 1%, 5%, 10%

The regression coefficient of the variable NII is
1.0539, which is positive and statistically significant
at 5%. Thus, non-interest income positively impacts
the bank’s operational efficiency. At the same time,
when non-interest income increases by 1%, the
bank’s efficiency will increase by 1.0539%. Thus,
hypothesis H1 is supported. This study result is
consistent with the study of Akhigbe and Stevenson
(2010) and like the initial expectation of the study.
This result shows that when banks increase their
operations, non-interest banks will bring a source of
non-interest income, increasing the bank’s total
income, so that the banking efficiency will increase.
This can be explained entirely because, along with
the rapid development of information and
communication technology and the 4.0 revolution, it
has created favorable conditions for the NHRI to
upgrade and apply public science innovations. Thus,
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technology can provide more banking products and
services. Specifically, Vietham SOCBs have used e-
banking solutions to transfer money via social
networks and withdraw money by testing digital
banking services and transforming the business
model towards modernization and digitalization.
Money at ATMs without using cards, electronic
banking applications, and data analysis technology
(VPBank). Alternatively, some banks have tried to
present digital business models such as digital
technology  transaction space Digital Lab
(Vietcombank); Project of Timo Digital Banking
(VPBank); TPBank’s LiveBank automatic banking
service, E-Zone modern electronic banking
experience zone (BIDV); multiplexing platform
(Omni Chanel -OCB). This study also shows that the
case of the development of CPB activities of Vietnam
SOCBs is consistent with modern portfolio
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diversification theory and economic benefit theory
by scale.

The lagged independent variable of bank
efficiency positively impacts the banking efficiency
at the 5% level. This means that the effect of a bank
impacts each other and a positive correlation
between periods. This can be explained because the
banking business takes place continuously; the
business results of this period will depend on the
business results of the previous period.

The regression coefficient of LTA is 0.3499, which
is positive and statistically significant at the 10%
level. Thus, the bank’s lending rate positively
impacts bank efficiency, particularly when the bank’s
lending rate increases by 1%, the bank's efficiency
will increase by 0.3499%. Therefore, hypothesis H5
is supported. This result is consistent with the
research of Sufian (2009). In the context of Vietnam,
the SOCBs are banks with good business results,
reputable and well-trained staff, so they can attract
more customers to use the loan products. Moreover,
when banks increase lending, customers will attract
more new customers and retain old customers that
already have credit relationships with the bank, and
help cross-sell products and services. Therefore, it is
possible to increase non-traditional operations,
increase interest income, and reduce costs, leading
to increased efficiency. This result is consistent with
the theory of economies of scale.

The regression coefficient of INF is -1.1060, a
negative value and statistically significant at the 10%
level. Thus, inflation has a negative impact on the
bank’s operational efficiency, particularly when
inflation increases by 1%, bank efficiency decreases
by 1.106%. Therefore, hypothesis H7 is supported.
This result is consistent with the results of previous
studies of Lozano-Vivas and Pasiouras (2010),
Hermes and Nhung (2010), Vu and Nahm (2013),
and like the initial expectation of the study. When
inflation occurs, it will significantly impact people’s
lives. With a developing economy like Vietnam, the
average income of the people is low. With anxiety,
people will convert their reserves, such as savings, to
safer assets such as gold, strong foreign currencies,
so mobilized capital, and cheap capital of banks will
decrease. Banks must find other sources of capital at
higher prices to meet the borrowing needs during
the difficult times of the economy. This increases the
bank’s operating costs. In addition, due to inflation,
the bank’s borrowers also fell into difficulties, so
there is a risk of not paying their debts on time,
making interest income decline. Because of these
two factors, in Vietnam, commercial banks, inflation
has reduced the bank’s efficiency.

However, for the SIZE factor, the results of this
study are different from previous studies such as
Minh et al. (2013), Nguyen and Simioni (2015),
Pasiouras (2008), Stewart et al. (2016), Sufian
(2009), and Vu and Nahm (2013) when it was
pointed out that the size of the bank would have a
negative impact on banking performance. With the
coefficient -0.0671, when the bank size increases by
1%, it will decrease banking efficiency by 0.0671%.
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Therefore, hypothesis H2 is not supported. This can
be explained by the fact that commercial banks only
take advantage of the economic advantages due to
the expansion of the operation scale within a
permitted limit, associated with each bank’s specific
characteristics and conditions in each period of
economic development. Therefore, when expanding
their operations, not all banks can save costs and
improve and improve efficiency. According to
economic theory, thanks to the scale, increasing
scale will help banks reduce costs if they take
advantage of input resources. However, in Vietnam,
the SOCBs in the research period have constantly
expanded their operation scale, but maybe because
they have not attracted the necessary number of
customers or have not exploited the input resources,
which makes the average costs per customer
increase, not decrease. In addition, the expansion of
the product scale is still focusing on traditional
activities, as credit also increases costs, especially
human costs. Moreover, this has resulted in
increased scale has had a negative impact on
banking performance.

According to our research findings, hypotheses
H3, H4, and H6 are not supported. Specifically, the
ratio of equity to total assets (ETA), return on assets
(ROA), and economic growth (GDP) do not have a
significant impact on bank technical efficiency. The
actual operations of commercial banks in Vietnam
during the 2016 - 2024 period indicate that the
equity to total assets ratio is not a decisive factor in
bank operational efficiency. More specifically, banks
with small amounts of equity, such as HDB, TPB,
MBB, and VPB, have good operational efficiency due
to the efficient allocation of resources by their
leadership. Additionally, banks are reducing their
reliance on income from lending. Therefore, the
return on assets ratio does not have a statistically
significant impact on bank technical efficiency.
Finally, the technical efficiency of Vietnamese banks
is more affected by the input resource allocation
capability of their leadership than by external
macroeconomic factors.

To take a closer look at the impact of NTAs on
bank performance, we continue to regress each
component of non-interest income, the
representative variable of non-traditional banking
activities. The estimated results of the models are
presented in Table 5.

As seen in Table 5, the SGMM model estimates
show first-order residual autocorrelation but not
second-order. Hansen tests indicate that model
instrumental variables are appropriate. The F-test
shows the models are suitable, and the number of
instrumental variables is less than the observed
groups. Thus, all models guarantee reliability.

Table 5 shows that the coefficient of SER is
1.8923, which has a positive value and is statistically
significant at the 10% level. Thus, the service income
to total income (SER) ratio positively impacts the
bank’s performance. This result is consistent with
the study of Akhigbe and Stevenson (2010).
Specifically, when the income ratio from services
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increases by 1%, the bank’s operational efficiency
will increase by 1.8923%.

The results show that non-credit services such as
payment services, treasury, trust and agency,
consulting, business and insurance services,
discounting, asset preservation, rental of safes, and
other revenues (currency brokerage and other

services) are non-traditional banking activities that
bring high non-interest income for state-owned
commercial banks. In fact, from 2016 to 2024, state-
owned commercial banks and Vietnamese
commercial banks, in general, have made significant
changes in the payment services segment with the
implementation of e-banking activities.

Table 5: Model estimation results of the impact of components of non-interest income on bank performance

TE SER FOREX SEC
FEM REM SGMM FEM REM SGMM FEM REM SGMM
TE(t-1) 0.4894** 0.3659* 0.8097**
ETA 0.4286 0.4214*  2.1335%** 0.3972 0.4576* 0.0541 0.3706 0.3902 0.1890
ROA 1.1655 1.5004** -5.7414 1.3592* 1.2161* -1.1195  2.2990**  1.9741*  -5.5979
LTA -0.1123  -0.1480** -0.0182 -0.12713*  -0.1572*  -0.4463  -0.1344* 0 17-65** -0.2411
GDP -0.5088 -0.4011 -1.8290 -0.2253 -0.3702 2.9042 -0.9852 -0.7601 1.2021
INF -0.0241 -0.0795 -0.7810* -0.1907 -0.1452 0.2769 -0.0397 -0.0882  -1.2110*
SIZE 0.0325%  0.0331*** 0.0223 0.0199 0.0289** 0.0283 0.0288 0.0276**  0.0377*
SER -0.4902  -0.6741** 1.8923*
FOREX - - .
1.0096***  0.8288*** 0.6889
* *
SEC 0.5615* -0.3919 3.0054
_CONS 0.3904 0.3983 0.0388 0.6222 0.4693 0.1209 0.4879 0.5234 -0.4458
Breusch and Pagan
Lagrangian multiplier p- 0.0000 0.0000 0.0000
value
Wooldridge p-value 0.1176 0.2208 0.1256
Hausman p-value 0.9999 0.9473 0.9999
AR (1) p-value 0.019 0.008 0.064
AR (2) p-value 0.275 0.241 0.875
Hansen p-value 0.549 0.334 0.144
Number of groups 13 13 13
Number of instruments 13 13 11
Second stage F-test p-value 0.000 0.000 0.000

kK xk k: Statistical significance levels of 1%, 5%, 10%

In addition, banks also cooperate with insurance
companies with strategic cooperation contracts to
distribute life insurance products that help bring in
sizeable non-interest income. Specifically, SCB, SHB,
and HDB signed an exclusive distribution contract
with Dai-ichi Life VN. CTG, TCB, SCB, and TPBank are
also cooperating with Manulife Vietham. VPB, ACB
signed with AIA. They are generally signed with EIB.
NCB signed with Prévoir. FWD signed with VCB.

MBB, in collaboration with Ageas Insurance
Group (AGEAS) of the Kingdom of Belgium and
Muang Thai Life Insurance Company Limited (MTL)
of Thailand, officially signed a joint venture contract
to establish a new life insurance company in
Vietnam. Moreover, BIDV entered a joint venture
with MetLife USA Co., Ltd to establish BIDV MetLife
Insurance Company.

Thus, payment services, business, and insurance
services are the commercial banks’ activities that
bring high non-interest income for Vietnam’s state-
owned commercial banks.

Besides, the estimated results in Table 5 show
that the coefficient of FOREX is 0.6889 with a
positive value and statistical significance at 5%.
Thus, the ratio of income from forex trading to total
income (FOREX) positively affects the performance
of a particular bank. The bank’s operating results
will increase by 0.69%. This result is consistent with
the study of Akhigbe and Stevenson (2010). This
result also shows that Vietnamese state-owned
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commercial banks need to pay more attention to
foreign exchange business to increase non-interest
income from this activity further.

For the SEC variable, the estimated results in
Table 5 show that the coefficient of SEC is 3.0054,
which has a positive value and is statistically
significant at 10%. Thus, the ratio of income from
securities trading to total income (SEC) positively
impacts the bank’s performance. When the ratio of
income from securities trading increases by 1%, the
efficiency of securities trading increases by 1%. The
bank’s operating results will increase by 3.0054%.
This result is consistent with the study of Akhigbe
and Stevenson (2010). This result shows that income
from securities trading and trading has been a non-
traditional banking activity that has contributed a
great deal of non-interest income, helping to
increase efficiency for state-owned commercial
banks during the period 2016 - 2024. This result is
due to the increasingly stable development of
Vietnam’s stock market. The appearance of more
stocks of large, reputable enterprises with good
business performance has attracted the attention of
many domestic and foreign investors. Of course, it is
impossible not to mention the appearance of these
banks on the two official stock exchanges, HOSE and
HNX. In the future, when all Viethamese commercial
banks must officially list all of them according to the
regulations of the State Bank, this will probably still
be a non-traditional banking activity that brings high
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non-interest income to the family and then increase
the efficiency of banks.

6. Conclusion

This study aims to evaluate the impact of NTAs
on the technical efficiency of commercial banks in
Vietnam. The summary of the impact results is
visualized in Fig. 3. In this study, we provide an
overview of financial intermediation theory,
portfolio diversification theory, modern investment
theory, and scale economies theory.
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addition to presenting theoretical foundations, we
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efficiency. Based on the results of previous studies,
we use the DEA method to measure the technical
efficiency of commercial banks in Vietnam. Then,
technical efficiency is used as a dependent variable
in the model to evaluate the impact of NTAs on the
efficiency of banking operations in commercial
banks in Vietnam. Then, we use panel data and a
two-step SGMM method to estimate the model.
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Fig. 3: Visualization of the impact of NII, SEC, FOREX, and SER on TE

The estimation results show that NTAs positively
affect the bank efficiency of State-owned banks in
Vietnam in the period 2016 - 2024. This is consistent
with modern portfolio theory and the research
results of Akhigbe and Stevenson (2010). When the
bank develops activities, the NTAs will bring a
variety of products and services, which will bring a
source of non-interest income to increase profits and
thus increase the technical efficiency of the bank. In
addition, the study results also show that the bank
efficiency of the previous year, the ratio of loans to
total assets, has a positive impact on banking
performance, while inflation and scale have negative
effects on bank efficiency.

The study has not found a relationship between
the variables of return on assets, capital adequacy
ratio, and economic growth rate with bank efficiency.
For variables belonging to internal factors of banks,
the customer loan ratio has a positive impact, while
bank size has a negative impact on bank efficiency.
For external environmental variables, the inflation
rate has a negative impact on bank efficiency.

262

These findings create a solid scientific basis for
commercial banks to make decisions to implement
plans to develop new, non-traditional products and
services to promote operational efficiency.
Specifically, based on the research findings
presented above, the policy implications suggested
by the author include:

1. Promoting the development of NTAs by
diversifying products and services to increase the
effectiveness of banks. Banks need to implement
strategies to diversify their product and service
offerings, focusing on each group of non-
traditional banking activities, including non-credit
services, securities trading, foreign exchange
trading, and other activities that banks are legally
permitted to undertake.

2. Improving the quality of traditional banking
operations is also an issue that banks need to focus
on. The quality of traditional banking operations,
especially lending and credit activities, needs to be
continuously improved because research results
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show that increasing the lending ratio also
increases the effectiveness of banks.

3. In addition, banks need to develop a diversified
distribution channel system. Banks need to
continue to develop their branch network systems
together with various forms of transactions and
diversified channels for distributing banking
products and services. Increasing the number of
branches and transaction points will increase non-
interest income and, as a result, increase the
effectiveness of banks.

Although the research objective has been
achieved, this study is still limited and needs to be
expanded and improved in the future. Firstly, this
study only measures non-traditional banking
through the non-interest income ratio. In the future,
follow-up studies need to use both measures to
compare, analyze, and evaluate NTAs more fully on
NTAs. Second, for banking efficiency, it is possible to
measure various types of efficiency, such as cost-
effectiveness, profitability, and alternative
profitability, but this study only measures the
technical efficiency. Therefore, the following
research direction is to measure banking efficiency
through  cost-effectiveness, profitability, and
alternative  profitability to have a more
comprehensive study of the impact of NTAs on
banking efficiency. Third, many internal and external
factors can affect banking performance and credit
card operations, but in this study, the author cannot
consider all. Lastly, the data of this study of limited
years have been taken due to the time constraint,
and only state-owned banks in Vietnam. Therefore,
future studies may broaden the impact factors as
well as learn more about the factors that have been
considered in this study but have not found an
impact on efficiency (return on financial assets).
assets, capital adequacy ratio, and economic growth)
as well as factors that are not found to impact PBB
operations (marginal interest income and deposit
ratio).

List of abbreviations

AR(1) First-order autocorrelation

AR(2) Second-order autocorrelation

CPI Consumer price index

DEA Data envelopment analysis

ETA Equity to total assets ratio

FEM Fixed effects model

FOREX _Ratio of foreign exchange income to total
income

GDP Gross domestic product

GMM Generalized method of moments

INF Inflation rate

IoT Internet of Things

LTA Loan to total assets ratio

NII Non-interest income

NTAs Non-traditional activities

REM Random effects model

ROA Return on assets

SEC Ratio of securities income to total income

SER Ratio of service income to total income

SGMM System generalized method of moments
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TE Technical efficiency

VIF Variance inflation factor
Funding

The authors gratefully acknowledge the financial
and institutional support provided by the Ho Chi
Minh University of Banking. This support facilitated
access to research resources, data, and academic
infrastructure, which significantly contributed to the
successful completion of this study. The funding
body had no role in the design of the study, data
collection, analysis, interpretation of results, or
writing of the manuscript.

Compliance with ethical standards
Conflict of interest

The author(s) declared no potential conflicts of
interest with respect to the research, authorship,
and/or publication of this article.

References

Adesina KS (2019). Basel Il liquidity rules: The implications for
bank lending growth in Africa. Economic Systems, 43(2):
100688. https://doi.org/10.1016/j.ecosys.2018.10.002

Ahamed MM (2017). Asset quality, non-interest income, and bank
profitability: Evidence from Indian banks. Economic
Modelling, 63: 1-14.
https://doi.org/10.1016/j.econmod.2017.01.016

Akhigbe A and Stevenson BA (2010). Profit efficiency in U.S. BHCs:
Effects of increasing non-traditional revenue sources. The
Quarterly Review of Economics and Finance, 50(2): 132-140.
https://doi.org/10.1016/j.qref.2009.11.003

Allen F and Santomero AM (1997). The theory of financial
intermediation. Journal of Banking & Finance, 21(11-12):
1461-1485.
https://doi.org/10.1016/S0378-4266(97)00032-0

Almumani MA (2013). Impact of managerial factors on
commercial bank profitability: Empirical evidence from
Jordan. International Journal of Academic Research in
Accounting, Finance and Management Sciences, 3(3): 298-
310. https://doi.org/10.6007 /IJARAFMS/v3-i3/203

Ariff M and Can L (2008). Cost and profit efficiency of Chinese
banks: A non-parametric analysis. China Economic Review,
19(2): 260-273.
https://doi.org/10.1016/j.chieco.2007.04.001

Barth JR, Lin C, Ma Y, Seade ], and Song FM (2013). Do bank
regulation, supervision and monitoring enhance or impede
bank efficiency? Journal of Banking & Finance, 37(8): 2879-
2892. https://doi.org/10.1016/j.jbankfin.2013.04.030

Berger AN (2003). The economic effects of technological progress:
Evidence from the banking industry. Journal of Money, Credit
and Banking, 35(2): 141-176.
https://doi.org/10.1353/mcb.2003.0009

Berger AN, Hasan I, and Zhou M (2010). The effects of focus versus
diversification on bank performance: Evidence from Chinese
banks. Journal of Banking & Finance, 34(7): 1417-1435.
https://doi.org/10.1016/j.jbankfin.2010.01.010

Bian WL, Wang XN, and Sun QX (2015). Non-interest income,
profit, and risk efficiencies: Evidence from commercial banks
in China. Asia-Pacific Journal of Financial Studies, 44: 762-
782. https://doi.org/10.1111/ajfs.12112


https://doi.org/10.1016/j.ecosys.2018.10.002
https://doi.org/10.1016/j.econmod.2017.01.016
https://doi.org/10.1016/j.qref.2009.11.003
https://doi.org/10.1016/S0378-4266(97)00032-0
https://doi.org/10.6007/IJARAFMS/v3-i3/203
https://doi.org/10.1016/j.chieco.2007.04.001
https://doi.org/10.1016/j.jbankfin.2013.04.030
https://doi.org/10.1353/mcb.2003.0009
https://doi.org/10.1016/j.jbankfin.2010.01.010
https://doi.org/10.1111/ajfs.12112

Doan Trang Do, Anh Hoang Le/International Journal of Advanced and Applied Sciences, 12(9) 2025, Pages: 252-265

Casu B and Molyneux P (2003). A comparative study of efficiency
in European banking. Applied Economics, 35(17): 1865-1876.
https://doi.org/10.1080/0003684032000158109

Chortareas GE, Girardone C, and Ventouri A (2013). Financial
freedom and bank efficiency: Evidence from the European
Union. Journal of Banking & Finance, 37(4): 1223-1231.
https://doi.org/10.1016/j.jbankfin.2012.11.015

Das A and Ghosh S (2006). Financial deregulation and efficiency:
An empirical analysis of Indian banks during the post reform
period. Review of Financial Economics, 15(3): 193-221.
https://doi.org/10.1016/j.rfe.2005.06.002

DeYoung R and Rice T (2004). Non-interest income and financial
performance at U.S. commercial banks. The Financial Review,
39:101-127.
https://doi.org/10.1111/j.0732-8516.2004.00069.x

Do TD, Pham HAT, Thalassinos EI, and Le HA (2022). The impact
of digital transformation on performance: Evidence from
Vietnamese commercial banks. Journal of Risk and Financial
Management, 15(1): 21.
https://doi.org/10.3390/jrfm15010021

Elsas R, Hackethal A, and Holzhduser M (2010). The anatomy of
bank diversification. Journal of Banking & Finance, 34(6):
1274-1287. https://doi.org/10.1016/j.jbankfin.2009.11.024

Fries S and Taci A (2005). Cost efficiency of banks in transition:
Evidence from 289 banks in 15 post-communist countries.
Journal of Banking & Finance, 29(1): 55-81.
https://doi.org/10.1016/j.jbankfin.2004.06.016

Garrab MY and Yahyaoui A (2025). Impact of high and low-level
capabilities on bank performance. International Journal of
Advanced and Applied Sciences, 12(2): 91-100.
https://doi.org/10.21833 /ijaas.2025.02.010

Glass JC, McKillop DG, Quinn B, and Wilson ] (2014). Cooperative
bank efficiency in Japan: A parametric distance function
analysis. The European Journal of Finance, 20(3): 291-317.
https://doi.org/10.1080/1351847X.2012.698993

Gueyié JP, Guidara A, and Lai VS (2019). Banks’ non-traditional
activities under regulatory changes: Impact on risk,
performance and capital adequacy. Applied Economics,
51(29): 3184-3197.
https://doi.org/10.1080/00036846.2019.1569197

Gulati R and Kumar S (2011). Impact of non-traditional activities
on the efficiency of Indian banks: An empirical investigation.
Macroeconomics and Finance in Emerging Market Economies,
4(1): 125-166.
https://doi.org/10.1080/17520843.2010.530939

Gurley JG and Shaw ES (1955). Financial aspects of economic
development. The American Economic Review, 45(4): 515-
538.

Hermes N and Nhung VTH (2010). The impact of financial
liberalization on bank efficiency: Evidence from Latin America
and Asia. Applied Economics, 42(26): 3351-3365.
https://doi.org/10.1080/00036840802112448

Hung NT, Thach NN, and Anh LH (2018). GARCH models in
forecasting the volatility of the world’s oil prices. In: Anh LH,
Dong LS, Kreinovich V, and Thach NN (Eds.), Econometrics for
financial applications. ECONVN  2018. Studies in
Computational Intelligence, 760: 673-683. Springer, Cham,
Switzerland. https://doi.org/10.1007/978-3-319-73150-6_53

Jiang C, Yao S, and Zhang Z (2009). The effects of governance
changes on bank efficiency in China: A stochastic distance
function approach. China Economic Review, 20(4): 717-731.
https://doi.org/10.1016/j.chieco.2009.05.005

Kumbhakar SC and Wang D (2007). Economic reforms, efficiency
and productivity in Chinese banking. Journal of Regulatory
Economics, 32: 105-129.
https://doi.org/10.1007/s11149-007-9028-x

Le TD (2018). Bank risk, capitalisation and technical efficiency in
the Vietnamese banking system. Australasian Accounting,

264

Business and Finance Journal, 12(3): 41-61.
https://doi.org/10.14453 /aabfj.v12i3.4

Lozano-Vivas A and Pasiouras F (2010). The impact of non-
traditional activities on the estimation of bank efficiency:
International evidence. Journal of Banking & Finance, 34(7):
1436-1449. https://doi.org/10.1016/j.jbankfin.2010.01.006

Maudos ] and de Guevara JF (2004). Factors explaining the
interest margin in the banking sectors of the European Union.
Journal of Banking & Finance, 28(9): 2259-2281.
https://doi.org/10.1016/j.jbankfin.2003.09.004

Mertens A and Urga G (2001). Efficiency, scale and scope
economies in the Ukrainian banking sector in 1998. Emerging
Markets Review, 2(3): 292-308.
https://doi.org/10.1016/S1566-0141(01)00022-X

Minh NK, Long GT, and Hung NV (2013). Efficiency and super-
efficiency of commercial banks in Vietnam: Performances and
determinants. Asia-Pacific Journal of Operational Research,
30(1): 1250047.
https://doi.org/10.1142/5S0217595912500479

Ngo TV and Tripe D (2017). Measuring efficiency of Vietnamese
banks: Accounting for nonperforming loans in a single-step
stochastic cost frontier analysis. Pacific Accounting Review,
29(2): 171-182. https://doi.org/10.1108/PAR-06-2016-0064

Nguyen PA and Simioni M (2015). Productivity and efficiency of
Vietnamese banking system: New evidence using Fare-
Primont index analysis. Applied Economics, 47(41): 4395-
4407. https://doi.org/10.1080/00036846.2015.1030565

Nguyen TL, Le AH, and Tran DM (2018). Bank competition and
financial stability: Empirical evidence in Vietnam. In: Anh LH,
Dong LS, Kreinovich V, and Thach NN (Eds.), Econometrics for
financial applications. ECONVN  2018. Studies in
Computational Intelligence, 760: 584-596. Springer, Cham,
Switzerland. https://doi.org/10.1007/978-3-319-73150-6_46

Nguyen TPT and Nghiem SH (2020). The effects of competition on
efficiency: The Vietnamese banking industry experience. The
Singapore Economic Review, 65(6): 1507-1536.
https://doi.org/10.1142/S0217590817500114

Noura AA, Lotfi FH, Jahanshahloo GR, Rashidi SF, and Parker BR
(2010). A new method for measuring congestion in data
envelopment analysis. Socio-Economic Planning Sciences,
44(4): 240-246. https://doi.org/10.1016/j.seps.2010.06.003

Olson D and Zoubi TA (2011). Efficiency and bank profitability in
MENA countries. Emerging Markets Review, 12(2): 94-110.
https://doi.org/10.1016/j.ememar.2011.02.003

Panzar JC and Willig RD (1977). Economies of scale in multi-
output production. The Quarterly Journal of Economics, 91(3):
481-493. https://doi.org/10.2307 /1885979

Pasiouras F (2008). Estimating the technical and scale efficiency
of Greek commercial banks: The impact of credit risk, off-
balance sheet activities, and international operations.
Research in International Business and Finance, 22(3): 301-
318. https://doi.org/10.1016/j.ribaf.2007.09.002

Rogers KE and Sinkey JF Jr (1999). An analysis of nontraditional
activities at U.S. commercial banks. Review of Financial
Economics, 8(1): 25-39.
https://doi.org/10.1016/S1058-3300(99)00005-1

Stewart C, Matousek R, and Nguyen TN (2016). Efficiency in the
Vietnamese banking system: A DEA double bootstrap
approach. Research in International Business and Finance, 36:
96-111. https://doi.org/10.1016/j.ribaf.2015.09.006

Stiroh KJ (2004). Diversification in banking: Is noninterest income
the answer? Journal of Money, Credit and Banking, 36(5):
853-882. https://doi.org/10.1353/mcb.2004.0076

Sufian F (2009). Determinants of bank efficiency during unstable
macroeconomic environment: Empirical evidence from
Malaysia. Research in International Business and Finance,
23(1): 54-77. https://doi.org/10.1016/j.ribaf.2008.07.002


https://doi.org/10.1080/0003684032000158109
https://doi.org/10.1016/j.jbankfin.2012.11.015
https://doi.org/10.1016/j.rfe.2005.06.002
https://doi.org/10.1111/j.0732-8516.2004.00069.x
https://doi.org/10.3390/jrfm15010021
https://doi.org/10.1016/j.jbankfin.2009.11.024
https://doi.org/10.1016/j.jbankfin.2004.06.016
https://doi.org/10.21833/ijaas.2025.02.010
https://doi.org/10.1080/1351847X.2012.698993
https://doi.org/10.1080/00036846.2019.1569197
https://doi.org/10.1080/17520843.2010.530939
https://doi.org/10.1080/00036840802112448
https://doi.org/10.1007/978-3-319-73150-6_53
https://doi.org/10.1016/j.chieco.2009.05.005
https://doi.org/10.1007/s11149-007-9028-x
https://doi.org/10.14453/aabfj.v12i3.4
https://doi.org/10.1016/j.jbankfin.2010.01.006
https://doi.org/10.1016/j.jbankfin.2003.09.004
https://doi.org/10.1016/S1566-0141(01)00022-X
https://doi.org/10.1142/S0217595912500479
https://doi.org/10.1108/PAR-06-2016-0064
https://doi.org/10.1080/00036846.2015.1030565
https://doi.org/10.1007/978-3-319-73150-6_46
https://doi.org/10.1142/S0217590817500114
https://doi.org/10.1016/j.seps.2010.06.003
https://doi.org/10.1016/j.ememar.2011.02.003
https://doi.org/10.2307/1885979
https://doi.org/10.1016/j.ribaf.2007.09.002
https://doi.org/10.1016/S1058-3300(99)00005-1
https://doi.org/10.1016/j.ribaf.2015.09.006
https://doi.org/10.1353/mcb.2004.0076
https://doi.org/10.1016/j.ribaf.2008.07.002

Doan Trang Do, Anh Hoang Le/International Journal of Advanced and Applied Sciences, 12(9) 2025, Pages: 252-265

Thoraneenitiyan N and Avkiran NK (2009). Measuring the impact
of restructuring and country-specific factors on the efficiency
of post-crisis East Asian banking systems: Integrating DEA
with SFA. Socio-Economic Planning Sciences, 43(4): 240-252.
https://doi.org/10.1016/j.seps.2008.12.002

Tortosa-Ausina E (2003). Nontraditional activities and bank
efficiency revisited: A distributional analysis for Spanish
financial institutions. Journal of Economics and Business,
55(4): 371-395.
https://doi.org/10.1016/S0148-6195(03)00026-2

265

Vu HT and Nahm D (2013). The determinants of profit efficiency
of banks in Vietnam. Journal of the Asia Pacific Economy,
18(4): 615-631.
https://doi.org/10.1080/13547860.2013.803847

Vu HT and Turnell S (2010). Cost efficiency of the banking sector
in Vietnam: A Bayesian stochastic frontier approach with

regularity constraints. Asian Economic Journal, 24(2): 115-
139. https://doi.org/10.1111/j.1467-8381.2010.02035.x


https://doi.org/10.1016/j.seps.2008.12.002
https://doi.org/10.1016/S0148-6195(03)00026-2
https://doi.org/10.1080/13547860.2013.803847
https://doi.org/10.1111/j.1467-8381.2010.02035.x

	The impact of non-traditional activities on the technical efficiency of commercial banks: Evidence from Vietnam
	1. Introduction
	2. Literature review
	2.1. An empirical study on banking efficiency in Vietnam
	2.2. Non-traditional banking activities and their importance for commercial banks

	3. Background theory and hypotheses
	3.1. Background theory
	3.2. Development of hypotheses

	4. Data and methodology
	4.1. Data and sample
	4.2. Research process
	4.3. Measuring bank technical efficiency: DEAapproach
	4.4. Determinants of bank technical efficiency

	5. Findings and discussion
	6. Conclusion
	List of abbreviations
	Funding
	Compliance with ethical standards
	Conflict of interest
	References


