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The number of smartphone users in Vietnam ranked 10th globally in 
2020, and Vietnam is considered a high-growth digital economy market 
in Southeast Asia. Thus, this study examines the impacts of innovations in 
mobile banking applications (MBA) and research and development (R&D) 
costs on bank performance. We employ the dynamic system Generalized 
Method of Moments (GMM) to analyze 35 commercial banks in Vietnam 
from 2009 to 2020. Our findings show that innovations and application 
software positively impact banks’ net interest margin (NIM). Applied 
mobile banking increased by 0.012% in NIM, and R&D costs empowered 
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that our main findings are persistent. The result highlights a new perspective 
on innovation that can help banks seize business opportunities more 
effectively. Our findings also offer practical implications for promoting a 
sustainable banking sector.
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Additionally, innovation can be combined 
with banks’ loan services to reduce information 
asymmetry between banks and borrowers, 
making institutions safer and more flexible 
(Gomber et al., 2017) and lowering the likelihood 
of borrowers defaulting. Thus, innovation may 
reduce the risk-taking of commercial banks and 
increase their profits. Existing research must 
provide a definitive solution to how innovation 
affects a bank’s performance. 

Applying digital technology can significantly 
enhance personal, business, and operational 
behaviors, leading to a digital transformation 
of individuals and enterprises (Abdulquadri et 
al., 2021). Specifically, digital transformation is 
a process that improves an entity by modifying 
its attributes significantly using a combination 
of information, computation, communication, 
and networking technologies (Vial, 2019). This 
concept demonstrates that the application of 
current technology can drastically alter the 
business activities of organizations undergoing 
digital transformation. Since the idea of digital 
transformation has been introduced, it makes 
sense for organizations to modify and diversify 
their operational techniques. Larger banks 
quickly adopt new technology since they have 
the requisite resources, skills, dedication, and 
knowledge of digital opportunities (Dimelis 
et al., 2017). Do et al. (2022) suggest that 
the larger the scale of commercial banks in 
Vietnam, the more digital transformation 
will positively impact the performance. The 
digital transformation of retail banking 
has encountered numerous obstacles. The 
expansion of infrastructure, technology, and 
workflow in the direction that everything goes 
towards online and industrialized models is 
necessary for digital transformation.

Vial (2019) explains that digital   
transformation uses information, computer, 
communication, and networking technologies 
to enhance an entity’s qualities. This definition 

1.	 Introduction

Investors and managers primarily focus 
on analyzing ROA and ROE to assess the 
performance of commercial banks. In the past 
decade, Sujud Hiyam (2017), Rahman et al. 
(2015), and Isshaq et al. (2019) state that NIM 
has been considered a measure that reflects 
banks’ nature and operating status. Researchers 
have extensively studied the factors that 
influence the performance of commercial banks 
in the digital age. Technological advancements 
have intensified competition within the banking 
industry, particularly in digital banking. 
Although digital banking is used across all 
product services, it significantly impacts the 
customer interface. Abualloush et al. (2017) 
and Mbama and Ezepue (2018) understand that 
digital banking impacts financial performance, 
especially for customer segments. Saad and 
El-Moussawi (2012) pointed out that seven 
factors affect NIM, and this study explores the 
profound impact of innovation on banks.

Innovation propels a nation’s development, 
particularly when fostering the transformation 
and growth of emerging economies (Brown 
et al. (2009). Since banks have traditionally 
dominated the contemporary economic and 
financial system, encouraging vitality and 
enhancing innovation effectiveness is crucial for 
fostering high-quality economic growth (Liang 
et al., 2013). The primary elements influencing 
bank innovation were examined from a variety 
of angles. Innovation can empower commercial 
banks to expand service alternatives, meet 
the different needs of consumers, and 
expand their growing space, enhancing their 
profitability (Gomber et al., 2017). Regarding 
risk management, innovation can utilize 
modern technology, like biometrics and speech 
recognition, to minimize labor, capital, and 
time expenses to increase data accuracy, hence 
reducing internal fraud risk and systemic risk 
(Berg et al., 2022).
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affect bank performance. Akhisar et al. (2015) 
explain that electronic banking services affect 
bank performance. This research explores how 
investments in digital products and software 
and research on mobile banking through MBA. 
Most previous studies have not considered 
the possibility of a reverse causal relationship 
between innovation and financial performance. 
We include innovation homogeneity as a 
predictor of financial performance.

The motivation for this study is predicated 
upon the dynamic and burgeoning landscape 
of technology and mobile device adoption in 
Vietnam, an emergent Asian nation. With 
technology ubiquity on a trajectory parallel 
to global trends, Vietnam distinguishes itself 
as a significant player within Southeast Asia, 
particularly in the mobile technology sphere. 
It ranks among the top three countries in the 
region for the fastest-growing smartphone 
market, boasting a smartphone penetration 
rate of 40% as of 2015. The rapid integration 
of smartphones into daily life presents an 
unparalleled opportunity for the banking sector 
to innovate and expand its services through 
mobile banking platforms. Furthermore, data 
from the World Bank (2019) underscores 
a substantial disparity in the accessibility 
of banking services, with a ratio of 25.904 
ATMs to 3.983 bank branches per 100.000 
individuals. This imbalance further highlights 
the potential for mobile banking to bridge the 
gap in banking access. Additionally, Dinh et al. 
(2015) corroborate the significant influence of 
innovation on the efficiency of banking services 
in Vietnam. Our study seeks to explore the 
implications of these developments on mobile 
banking adoption, aiming to contribute to the 
understanding of technological adaptation 
in the banking sector within rapidly evolving 
markets like Vietnam.

Our study is unique because of the following 
ways. We similarly employ Return on Assets 
(ROA) and Return on Equity (ROE) as 

clarifies how digital transformation may 
revolutionize businesses using modern 
technological advances. When digital 
transformation is advocated, corporate 
operations may change and diversify. Do et 
al. (2022) emphasize the importance of digital 
transformation in improving commercial bank 
performance and discuss the aspects that make 
it effective. Digital transformation enhances 
productivity, innovation, customer satisfaction, 
and cost savings, improving profitability and 
market share. 

Previous research has established a clear 
correlation between the employment of mobile 
banking and a bank’s net interest margin. Mutua 
(2013), Evian et al. (2021), and Njiru (2014) 
confirm a significant connection between the 
financial success of commercial banks and 
the revenue generated through Internet and 
mobile banking. Vanderpal (2015) indicates 
that investment in research and software 
development can also positively impact a bank’s 
net interest margin (Vanderpal, 2015). Therefore, 
Li et al. (2019) study that government support for 
research and development (R&D) in innovation 
has a positive effect on banks’ performance in 
the Chinese market Li et al. (2019).

In a highly dynamic and risk-laden industry, 
a successful innovation can give a bank a 
distinctive competitive edge, leading to superior 
financial performance. Given the apparent 
importance of financial innovation in shaping 
banking outcomes, there are two compelling 
reasons to investigate the impact of innovation 
on financial performance. First, several things 
need to be clarified about the factors that 
drive innovation and how it affects financial 
performance. Many studies on innovation 
performance only take a simplistic approach 
and fail to consider the factors contributing 
to innovation both within and outside the 
banking institution. Kamau and Oluoch 
(2016) show that ATMs, credit cards, and debit 
cards issued by the bank or the agents banks 
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operating costs, which maximizes revenues 
for banks. Banks can streamline their 
processes by leveraging sophisticated software 
solutions, automating routine tasks, improving 
operational efficiency, and reducing expenses 
associated with manual labor and outdated 
systems. Moreover, our research demonstrates 
that investments in software technologies have 
a dual effect on bank performance. While 
they may initially entail upfront costs, the 
subsequent outcomes are highly favorable. 
By embracing innovative software solutions, 
banks can increase their income through 
improved customer experiences, enhanced 
product offerings, and expanded market reach. 
Simultaneously, these investments enable banks 
to optimize their internal operations, leading to 
cost savings in various areas, such as personnel, 
infrastructure, and maintenance. A key aspect 
emphasized in our research is the importance 
of effectively managing MBA and R&D costs 
to align resources with efficiency objectives. 
By strategically controlling these expenses, 
banks can balance innovation and operational 
effectiveness. Banks entail adopting cost-
effective approaches to MBA implementation, 
optimizing research and development 
activities, and continually assessing the return 
on investment generated by these initiatives.

Our research underscores the value of 
embracing technological advancements, 
mainly through the progressive adoption of 
MBA and robust software systems. Banks 
can experience a notable boost in their 
performance metrics, including increased 
revenues, reduced costs, improved efficiency, 
and enhanced competitiveness in the dynamic 
banking landscape. Our research is divided 
into the following sections. Section 2 covers the 
literature review, section 3 explains the data and 
methodology, section 4 presents the empirical 
results and discussions, and section 5 concludes 
the research.

performance metrics following to Akhisar et al. 
(2015). However, we contribute novel insights 
by integrating Net Interest Margin (NIM) 
into our analytical framework, providing a 
more comprehensive assessment of banking 
operations’ outcomes. Our research endeavors 
to extend beyond the unidimensional 
analysis of previous studies by exploring the 
multidimensional and heterogeneous effects 
of MBA and R&D expenditures across various 
banking power proxies. Specifically, we add 
the interaction variable between Debt credit, 
Debt ratio, Loan, Capitalization, and Operating 
cost to evaluate the moderating effect of MBA 
and R&D costs on the financial performance 
of banks. This allows us to investigate whether 
and how the strategic allocation of resources to 
MBA and R&D initiatives can influence banking 
efficiency and profitability. Our study aims to 
elucidate the complex relationships between 
investment in technological advancements and 
financial performance metrics. The anticipated 
outcome of this research is to demonstrate that 
investments in MBA and R&D are not only 
associated with enhanced performance but are 
indeed critical levers for the improvement and 
competitiveness of banks in the fast-evolving 
financial landscape of Vietnam.

We collect data from 35 commercial banks 
in Vietnam from 2009 to 2020. To estimate the 
impacts of innovations on bank performance, 
we employ estimation methods of the Ordinary 
Least squares (OLS) and the dynamic system 
Generalized Method of Moments (GMM). We 
further test whether our findings are robust 
across the bank’s performance determinants. 
The robustness test confirms that our main 
findings are persistent in all subsamples. 

Our research findings highlight the 
significant benefits of progressively adopting 
mobile banking applications and replacing 
traditional banking operations with advanced 
software systems. A key outcome revealed 
in our study is the reduction of marginal 
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bank performance. The study emphasized 
the importance of adopting a comprehensive 
approach to innovation, considering multiple 
dimensions to maximize the benefits for banks. 

The resource-based view theory posits 
that a company’s resources and abilities 
are fundamental for achieving exceptional 
performance. Santos and Winton (2019) 
confirm the innovation profile of sustainable 
firms and its impact on economic performance, 
affirming that innovation indeed contributes 
to performance. However, the assertion that 
innovation inherently creates a competitive 
advantage needs empirical validation. These 
collective studies underscore the critical role 
of resources and capabilities, particularly 
innovation, in steering the performance 
trajectory of banks.

The theory of diversification proposes 
that expanding income sources can mitigate 
income volatility and enhance the overall 
performance of banks (Vyadrova & Severina, 
2022). Similarly, Adesina (2021) highlighted 
income diversification’s positive and 
substantial influence on bank performance, 
advocating that branching into non-lending 
activities could bolster financial outcomes. 
Furthermore, exploring the role of human 
capital efficiency in moderating the relationship 
between diversification and bank performance, 
Li and Song (2021) found that higher human 
capital efficiency positively correlates with bank 
performance and helps counterbalance the 
performance-reducing effects of diversification. 
While diversification emerges as a potentially 
effective strategy for improving bank 
performance, its specific impacts may vary 
based on contextual factors like human capital 
efficiency.

Collectively, these recent studies reinforce 
the notion that innovation plays a pivotal role 
in shaping bank performance. From adopting 
digital technologies to embracing diverse 

2.	 Literature reviews

2.1. Theoretical framework

Porter (1996) places productivity 
enhancement as the central goal of a nation’s 
strategy. Competitive advantage theory 
emphasizes that innovation, while often 
considered revolutionary breakthroughs, 
primarily comprises incremental and continuous 
improvements rooted in accumulating small 
discoveries and technological advancements 
over time. Through these ongoing acts of 
innovation, companies can attain a competitive 
advantage in the market. Building upon Porter’s 
ideas, our research delves into the realm of 
bank performance and aims to examine the 
profound influence of innovation on this crucial 
aspect of the financial sector. By conducting a 
comprehensive analysis, we seek to validate and 
further elucidate the competitive theory of the 
banking industry. Through this study, we aim 
to shed light on how different types and levels 
of innovation impact a bank’s performance, 
thereby providing valuable insights for 
practitioners and policymakers in shaping 
effective strategies for sustained success in the 
banking sector.

Recent research in the field has provided 
additional insights into the relationship 
between innovation and bank performance, 
further bolstering the importance of this 
topic. Several notable studies have emerged, 
shedding light on various aspects of innovation 
within the banking industry. Adopting digital 
technologies significantly improved efficiency, 
satisfaction, and financial performance for 
banks (Smith & Beretta, 2021). The finding 
highlights technological advancements’ 
growing significance and transformative 
potential within the banking sector. Lin et al. 
(2022) indicated that product innovation (such 
as developing new financial products or services) 
and process innovation (such as improved 
operational procedures) positively influenced 
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the relationship between customers and banks. 
The effect of MBA increases pressure on banks’ 
net interest margins (NIM) and operational 
methods. The hypothesis develops.

Hypothesis 1 (H1): MBA negatively affects 
bank performance in Vietnam.

Hypothesis 2 (H2): MBA positively affects 
bank performance in Vietnam.

2.3. The R&D affects NIM

Financial institutions are using agile 
practices to improve their software development 
processes. Technology is transforming 
the finance industry, and adopting agile 
methodologies is one way financial institutions 
keep up. Vanderpal (2015) concludes that 
investing in R&D can significantly improve 
the performance of businesses, especially those 
in the financial industry. Khan et al. (2020) 
suggest commercial banks should introduce 
online banking services. Banks can benefit from 
investing more in software R&D, improving 
their understanding of market trends and 
enhancing operational performance. However, 
Molla and Rahaman (2022) find that high R&D 
costs may negatively impact net income and 
profit, leading to lower bank performance. 

Hypothesis 3 (H4): R&D negatively affects 
bank performance in Vietnam.

Hypothesis 4 (H5): R&D positively affects 
bank performance in Vietnam.

3.	 Data and methodology

3.1. Data collection

The research collected financial and business 
information from 35 commercial banks in 
Vietnam, including details on MBA launches. 
The sources were verified and screened, 
guaranteeing a high level of precision.

Data presents the costs, including intangible 
fixed assets, cost application, equity, total 
assets, operating expenses, liabilities, loans, 

innovation types and fostering an innovative 
culture, banks can gain substantial competitive 
advantages by prioritizing and effectively 
implementing innovative practices. Our 
research aims to contribute to this growing body 
of knowledge by providing further insights and 
empirical evidence on the impact of innovation 
on bank performance, adding to the richness of 
contemporary research in this area.

2.2. Mobile banking affects the net interest 
margin

This study examines how mobile banking 
affects bank performance, specifically in 
net interest margin. Recent mobile hacking 
incidents call for Vietnamese banks to adopt 
mobile banking applications for better business 
prospects. Evian et al. (2021) find that MBA 
positively impacts the NIM of banks. Banks 
can improve their financial performance by 
implementing focused marketing campaigns 
that track customer preferences

 and investing in mobile banking. MBA can 
help achieve this by increasing operational 
efficiency. With a better understanding of 
customer needs, banks can reduce marketing 
costs and increase their net interest margin. 
Mobile banking can also reduce face-to-face 
transactions, which can lead to lower employee 
costs. Bagudu et al. (2017) confirm that mobile 
banking can increase customer loyalty and 
market share and reduce operating costs. 
Mobile banking positively affects financial 
performance by enabling banks to serve more 
customers in less time (Chalabi, 2020). Multiple 
studies support this positive relationship.

The goal of employing an MBA with 
ROA will have the reverse impact of making 
clients feel uneasy, uncomfortable, and in 
danger due to lax security Rubin and Smith 
(2009). The COVID-19 epidemic is complex; 
the government has strict regulations, and 
users have fewer options for accessing bank 
services. MBA is a common way to maintain 
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year they provide mobile banking apps. The 
application will have a value of 1 when it launches 
in 2020. However, 0 will be present the year prior 
if no mobile banking application exists. 

3.2. Variable definitions

and inflation. The debt ratio, debt credit, 
capitalization rate, and OC are calculated using 
the following formula in Appendix A. Because 
the MBA variable is a dummy variable, it will 
depend on how banks behave starting with the 

Table 1. Variable definition

Variables Notation Variable descriptions Reference

Dependent variable

Net interest margin NIM
Net return on investment – Interest paid

Average Assets
Eng (2013)

Return on Asset ROA
Net Income

Average Assets
Bagudu et al. (2017)

Return on Equity ROE
Net Income

Average Equity
Bagudu et al. (2017)

Independence variables

Mobile banking app MBA Has MBA =1 and no has= 0 Bagudu et al. (2017);

R&D software COST_APP Cost for intangible assets Vanderpal (2015)

Control variables

Debt credit Debt_credit
Doubtful debts

Total loans issued
Hamadi and Awdeh 
(2012)

Debt ratio Debt_ratio
Total debts

Total equity
Pradhan et al. (2017)

Loan Loan
Loans

Deposit
Hamadi and Awdeh 
(2012)

Capitalization CAP
Equity

Total asset
Doyran (2013)

Operating cost OC
Operating expenses

Net revenue
Hamadi and Awdeh 
(2012)

Note: Appendix A defines in-use dependent, independent, and control variables.
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such as Pooled Ordinary Least Square (OLS), 
Random Effects Model (REM), Fixed Effects 
Model (FEM), and Generalized Least Square 
(GLS). Model (1) is the Generalized Method 
of Moments (GMM) specification, including 
MBA and Cost app for Net Interest Margin. 

NIMit  = β0 + β1MBAit + β2DEBTCREDITit 
+ β3DEBTRATIOit + β4CAPit + β5OCit + 

β6LOANit + β7INFit + αi  + αt + εi,t

(1)

Then we test on COST_APP in model (2), 
which stands for research and development of 
the application. 

NIMit = β0 + β1COSTAPPit  + 
β2DEBTCREDITit + β3DEBTRATIOit + 

β4CAPit + β5OCit + β6LOANit + β7INFit + 
αi  + αt  + εi,t 

(2)

In model (3), we put MBA and COSTAPP in 
the model.

NIMit = β0 + β1MBAit + β2COSTAPPit  
+ β3DEBTCREDITit + β4DEBTRATIOit  

+ β5CAPit + β6OCit + β7LOANit  + β8INFit  
+ αi  + αt + εi,t 

(3)

We test the robustness of model (1) by using 
alternative risk indicators with ROA and ROE. 

The methodology is based on Maudos and 
De Guevara (2004) model and Claeys and 
Vander Vennet (2008). The model comprises 
factors that theoretically affect the net interest 
margin, consisting of operating cost (OC), 
cost for software and app (COST_ APP), the 
birth time of the mobile banking app (MBA), 
capitalization (Cap), debt credit, debt ratio, 
inflation, loan. The model also incorporates the 
macroscopic variables of economics. 

3.4. Estimation methods

Our study uses the standard estimation 
method of Pooled Ordinary Least Square 
(OLS), Fixed Effects Model (FEM), and 
Random Effects Model (REM). We also 
apply the Hausman, Breusch-Pagan, and 

The study hypothesizes that innovation using 
MBA and investment in research and software 
development will positively impact bank 
performance (Sujud Hiyam, 2017). Research 
and decisions in banking innovations positively 
affect commercial banks’ profitability (NIM) 
because they think that when innovating with 
technology will reduce operating costs, product 
scale can be easily expanded by advertising on 
social networks. In addition, customers can 
quickly access products at the highest security 
level (Oyewole et al., 2013). In contrast, Gaudio 
et al. (2021) argue that extraordinary returns 
decrease when innovations are widely adopted. 
In the 1970s, when banks and non-financial 
corporations appeared in many regions, most 
relied on operating goals related to earnings per 
share (EPS) to evaluate the performance of the 
business. Investors seem aware of the change 
in ROA because ROA growth better explains 
the stock market value of (non-financial) 
banks (Sujud Hiyam, 2017). Over the decades 
in recent centuries, Eng (2013) indicated NIM 
and NON_NIM, which are also indicators 
that fully represent the performance of banks. 
Methodologically, some of the above measures 
are disproportionate across banks. ROA and 
ROE ratios all show a percentage of total 
assets, while NIM is the percentage difference 
between interest income and interest expense 
payable to a bank. It clearly shows the bank’s 
characteristics and operations and whether its 
business is doing well. We sum up all of the 
costs associated with creating bank software, 
including designing, coding, testing, and 
upgrades, to calculate the R&D software costs, 
following Vanderpal (2015). We collect in the 
annual financial reports of Vietnamese banks 
under the section detailing intangible assets.

3.3. Empirical Models Construction

We use models to examine the relationship 
between independent variables and bank 
performance by employing standard regression 
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of 297 bank-year observations. The dependent 
variable is the net interest margin (NIM). The 
independent variables are mobile banking app 
(MBA), cost for software and app (COST_
APP), capitalization (CAP), debt credit, debt 
ratio, inflation (INF), and loan.

4.2. Pearson Correlation matrix

All the correlation coefficients are less than 
0.6, indicating weak correlations between 
independent variables. The lowest correlation 
is approximately 0.01. The highest correlation 
between MBA and COSTAPP is 0.57, indicating 
a relatively strong positive relationship.

We conduct the VIF test to check for 
multicollinearity. VIF test confirms no 
multicollinearity with all values below five. 
Hence, we examine the variance inflation factor 
(VIF) to test the robustness of the correlation 
matrix. As shown in Appendix 2 online, the 
maximum value of VIF is 2.14, with an average 
value of 1.514. Therefore, collinearity is not a 
significant matter in our results because the 
VIF of all variables is less than five (Salihu et 
al., 2019).

4.3. Estimation Results from Fixed Effect 
Models

The estimation results of determining 
Vietnamese commercial banks’ credit risk 
after employing required tests such as the 
Hausman, Breusch-Pagan, and Redundant 
Test (see Appendix 3 online). We are using the 
Fixed Effects Model (FEM). In this table, MBA 
positively impacts the bank’s performance. 
This result is consistent with Mutua (2013) and 
Evian et al. (2021). Model 2 states a positive 
relationship between COST_APP and bank 
ROA. When applying more cost in developing 
software, it helps bank performance become 
better. The results from model 3 show that both 
MBA and COSTAPP support the operation 
of commercial banks in Vietnam. Finally, 
table 3 reports that R-squared ranges from 

Redundant Test to select the most appropriate 
analysis estimation. However, Greene (2005) 
has proven that standard estimations such 
as OLS, FEM, and REM carry asymptotic 
inefficiency and heterogeneity, significantly 
affecting the results. Hence, we are replacing 
these estimation methods with Generalized 
Least squares (GLS) to ensure our results are 
consistent. However, Lahouel et al. (2019) 
document that Generalized Least squares (GLS) 
still carry endogeneity biases, and this can be 
addressed by using the Generalized Method of 
Moments (GMM). Recent studies suggest using 
the GMM framework in the banking industry, 
including Hamdi et al. (2017) and Vo (2018). 
Therefore, we can control endogeneity and 
unobserved heterogeneity by applying GMM to 
our study. GMM can also reduce omitted bias 
problems and eliminate autocorrelation issues. 
In addition, GMM is distinctive in controlling 
measurement error issues. Hence, we employ 
the two-stage system GMM to examine the 
influence of management competence risk.

4.	  Empirical Results 

4.1. Descriptive statistics

The descriptive statistics of the research 
sample (see Appendix 1 online). The average 
NIM of the banking industry in the sample is 
1.6%, indicating that banks have an average 
spread of the cost of funding, and borrowers’ 
charge is 1.6% over the total assets. The highest 
value is 7.4%, and the lowest is 0.1%, with a 
standard deviation of 1.1%. This finding is 
similar to Nguyen (2020). The cost for software 
and application (COST_APP) ranges from 9.323 
to 12.027, with an average value of 10.813 and a 
standard deviation of around 0.653. The mobile 
banking application (MBA) is a binary dummy 
variable, which indicates the chairholders’ birth 
time of the app (Yes for 1; No for 0). 

The sample covers 35 commercial banks 
for the period 2009 – 2020. The data consists 
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valid. Specifically, we use a two-stage system 
GMM to examine the determinants of other 
performance indicators. Based on Oginni et al. 
(2017), we use ROA and ROE to remeasure the 
impact of a bank’s performance determinants. 
In Appendix 4 online, we assemble three models 
for each dependent variable.

21.0% to 24.7%. It implied that the variation 
of independent factors explains up to 24.7% of 
variations of the dependent variable.

4.4. Estimation results from GMM

Finally, we employ several robustness checks 
to confirm that our baseline findings remain 

Table 2. Robustness test results after employing alternative proxies of bank performance

VARIABLES ROA ROE NIM
Variable 0.067*** 0.176*** 0.855***

 Lag Dependent Variable (-1) (0.0050) (0.0067) (0.0857)
MBA 0.007*** -0.016* 0.012***

(0.0006) (0.0086) (0.0017)
COSTAPP 0.011*** 0.045*** 0.011***

(0.0003) (0.0077) (0.0018)
Debtcredit -0.243*** -2.230*** -0.223***

(0.0179) (0.2694) (0.0283)
Debtratio 0.001 0.168*** 0.014

(0.0032) (0.0415) (0.0155)
CAP 0.001 0.357*** 0.210***

(0.0096) (0.0540) (0.0507)
OC 0.801*** 2.620*** -0.867***

(0.0510) (0.6813) (0.2745)
LOAN -0.017*** 0.186*** -0.001

(0.0016) (0.0285) (0.0122)
INF 0.054*** 0.278*** 0.085***

(0.0036) (0.0437) (0.0113)
Constant -0.116*** -0.697*** -0.137***

(0.0054) (0.1037) (0.0207)

Note: Table 2 presents the robustness test, which studied 35 Vietnamese commercial banks from 2009 to 2020. 
The alternative proxies of the dependent variable are ROA and ROE. The symbol ***, **, and * represents the 
significant level at 1%, 5%, and 10% respectively.

4.5. Discussion

Table 4 shows that mobile banking app has 
a positive impact on the net interest margin of 
banks in Vietnam, with a correlation coefficient 
of 1.3% and statistical significance of about 0%, 
which is consistent with the results of Evian et al. 

(2021), Bagudu et al. (2017). The following three 
main reasons can solve it. Firstly, operating costs 
were almost done by transmitting much money, 
and there was no high efficiency when using 
MBA products encapsulated in client software 
that can be used for various experiences and 
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use more bank products, increasing the bank’s 
performance. Our findings support hypothesis 
4 and competitive advance theory, indicating 
a positive relationship between R&D Cost and 
bank performance in Vietnam.

The test results show a relationship between 
debt credit and net interest margin with the 
corresponding system of 22.3%. These results 
contradict those of Carbo-Valverde et al. (2009) 
because they argue that debt credit positively 
affects lending. The results agree with Hamadi 
and Awdeh (2012). This result can be explained 
by the main reasons that the bank lends easily 
and does not care about anticipating the bad 
debt risk that brings the risk of continuous 
increase to the projects.

The correlation coefficient between inflation 
and net interest margin is 8.5%, with a statistical 
significance of 0%. When savings deposits in 
banks at the beginning of the year are affected 
by inflation, the value of profits increases 
(Abaidoo & Anyigba, 2020). In addition, when 
banks lend back from that savings, it will be 
adjusted rapidly for inflation.

The relationship between net profit margin 
and capitalization (CAP) is positive and 
statistically significant, with a correlation 
coefficient of 21.0%, a relatively high 
correlation. Saad and El-Moussawi (2012) and 
El-Chaarani and El-Abiad (2018) also give test 
results showing the above positive relationship 
because, with high capitalization, banks can let 
more flexible activities in loans while allocating 
provision expenses appropriately. In addition, 
the high capitalization makes banks confident 
in high-interest loans containing many risks, 
thereby increasing the net profit margin.

The loan negatively correlates with the 
net interest margin, with a relatively small 
correlation coefficient of 0.1%. This result is 
consistent with Hamadi and Awdeh (2012). We 
find that credit risk is negatively related to bank 
profitability. Banks with high credit risk tend to 

services simultaneously, saving staff costs. It can 
serve many customers at a time Chalabi (2020). 
The second is implementing targeted marketing 
campaigns based on tracking customer 
preferences. As a result, the bank’s marketing 
costs will be reduced. Finally, when the MBA is 
expanded and at a high-quality level, customer 
loyalty can be enhanced, market share will be 
high, and operating costs will be reduced. This 
result does not match El-Chaarani and El-
Abiad (2018). Because of some limitations, the 
bank needs a high level of human and financial 
investment and offers a low rate of return. 
While the acquisition of mobile banks reflects 
a high degree of modernization, the low level of 
security and high perceived risk on the part of 
the bank’s customers lead to a reduction in its 
impact on the bank. 

Model 3 documents that the investment in 
computer software (COST_APP) significantly 
impacts the net interest margin. Our finding 
suggests that a 1% increase in research and 
development costs leads to a 0.011% increase in 
NIM. This result shows that when banks invest 
in research and software development, they 
maximize profits while minimizing operating 
costs. Investing in software research helps banks 
understand customer preferences, have more 
opportunities, and better grasp market trends, 
thereby helping to have a good development 
orientation and improve operational efficiency 
Khan et al. (2020). This result is inconsistent 
with El-Chaarani and El-Abiad (2018) because 
they argue that investing in computer software 
can improve control systems and employee 
productivity without directly affecting banks’ 
productivity, competitive advantage, and 
operational efficiency. More research and 
development in the products improve the 
service and workforce quality of the entire 
banking system. They indicated that the 
employee improves their understanding of 
the product and provides better consulting 
and customer service. Then, customers will 
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level of investment, human and financial, and 
offers low rates of return.

Regarding the COST_APP variable, the test 
results show statistical significance with the 
performance of banks according to models (1) 
and (3). The results are consistent with all three 
models and Vanderpal (2015). Investment in 
software increases a bank’s business’s price while 
maximizing revenue and minimizing costs.

5.	 Conclusions and implications

This study examined the effects of MBA and 
software R&D on Vietnamese banks’ net return 
(NIM). The research used empirical methods 
and public data to achieve this. GMM and 
robustness tests uncover significant correlations 
and differences across variables and bank 
segments. The investigation yielded numerous 
noteworthy conclusions. Firstly, variables such 
as MBA, investment in software research and 
development, inflation, and capitalization 
positively impacted banks’ net return (NIM). 
On the other hand, variables such as credit risk, 
debt ratio, operating cost, and loans hurt NIM.

This study examines bank profitability ratios 
more thoroughly than earlier Vietnamese studies. 
It validates prior results and finds noteworthy 
variances in effect levels when mixing factors 
within various bank segments. MBA and 
cost applications improve business margins, 
distinguishing this research from others.

The empirical data obtained from our 
research shed light on the pressing need for a 
clear strategy and direction for mobile banking 
in Vietnam. The findings reveal valuable insights 
into the key elements that significantly influence 
bank profitability, offering valuable guidance to 
policymakers and bank management to enhance 
bank performance and competitiveness within 
the Vietnamese market. One crucial aspect 
highlighted by our research is the transformative 
impact of innovation on bank management. The 
results demonstrate that embracing innovative 

offer higher interest rates, encouraging people 
to deposit money in the bank so the interest 
earned is reduced. The finding contradicts the 
results of other studies, Carbo-Valverde et al. 
(2009) and Maudos and De Guevara (2004).

Marginal interest income is influenced by 
operating costs (OC). This conclusion is in line 
with Maudos and De Guevara (2004), Maudos 
and Solís (2009), Hamadi and Awdeh (2012), 
and Nguyen (2020). This result indicates that 
lending rates will likely rise if banks are not 
running efficiently due to high operational 
expenses. When banks increase operational 
costs by opening branches and hiring more 
workers, they take on additional risks, which 
they pass on to their clients through higher 
loan rates. Because of Vietnam’s relatively 
new commercial banking system, operational 
expenses are essential in fostering development.

Debt ratio negatively correlates with net 
interest margin at a relatively small 0.1% level, 
consistent with Pradhan et al. (2017). The 
relationship can explain that when debt is too 
high, the interest from those debts will cause 
the interest earned to decrease, leading to a 
decrease in the net interest margin index.

The robustness test results in Table 5 
show reliable results on the influence of the 
launch time of mobile banking apps on the 
determination of banks’ net interest margins. 
Inconsistent results can be seen between all 
three models. The introduction of MBA mobile 
banks to supplement and gradually replace 
basic banking operations will reduce marginal 
operating costs, leading to maximizing profits. 
Evian et al. (2021), Bagudu et al. (2017), and 
Chalabi (2020) agree that the introduction of 
mobile banking apps will help improve the 
operational efficiency of banks according to 
model (3). The correlation coefficient is minimal 
in models (1) and (2), showing a negative effect. 
This result is consistent with El-Chaarani and 
El-Abiad (2018) because the bank needs a high 
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This study carries significant implications 
for academics, as it delves into the relationship 
between MBA training, software research and 
development (R&D), and their impact on 
Vietnamese banks. By examining these factors, 
the research offers valuable insights that can 
contribute to advancing academic knowledge 
in the field. One notable implication of this 
study is the recognition that innovation plays a 
crucial role in facilitating knowledge acquisition 
and advancement for both banks and their 
employees. The findings underscore the 
importance of embracing innovative practices 
and technologies as they create opportunities 
for continuous learning and professional 
growth. In a competitive job market, the insights 
provided by this research can be instrumental 
in helping individuals gain a competitive edge 
by acquiring the necessary skills and knowledge 
to thrive in the banking sector.

Moreover, this study offers an in-depth 
investigation of the subject matter, providing 
a comprehensive understanding of how MBA 
training and software R&D influence bank 
performance. This depth of analysis can serve as 
a valuable resource for academics, enabling them 
to explore further the intricacies of these factors 
and their interplay within the banking industry. 
By building upon these findings, researchers can 
uncover new avenues for inquiry and expand 
the knowledge surrounding bank performance 
and innovation. Lastly, this study equips 
workers in the banking sector with industry-
specific expertise. The research illuminates the 
impact of MBA training and software R&D on 
bank performance, providing employees with 
valuable insights into how these factors can be 
leveraged to their advantage. By understanding 
the dynamics between innovation, training, 
and performance, workers can enhance their 
skill sets and contribute effectively to their 
organizations.

practices within mobile banking can lead to 
a rise in interest rates, effectively reducing 
capital expenses for commercial banks. This 
finding holds significant implications for bank 
management, providing a concrete avenue for 
optimizing financial resources and improving 
overall profitability.

Moreover, our study serves as a valuable 
resource for bank planners and managers, 
providing a comprehensive understanding 
of the factors that shape bank performance 
in the context of mobile banking in Vietnam. 
With this knowledge, managers can develop 
targeted and tailored solutions that align with 
their specific bank’s objectives, needs, and 
customer base. While each bank may have 
unique characteristics, our research identifies 
the solid aspects of net interest margin, which 
can positively impact bank management and 
performance. By paying close attention to these 
factors, managers can proactively implement 
measures to enhance profitability and efficiency 
within their respective banks. Overall, the 
factors identified in our study serve as a roadmap 
for bank managers to bolster profitability, 
improve operational efficiency, and effectively 
navigate the competitive landscape of mobile 
banking in Vietnam. By leveraging these 
insights and tailoring strategies to their specific 
circumstances, managers can drive sustainable 
growth, capitalize on emerging opportunities, 
and ultimately secure a stronger foothold in the 
dynamic Vietnamese banking sector. According 
to the findings, Vietnamese banks’ NIM ratios 
rise with software and MNA investment 
expenses. Policymakers should push banks 
to build mobile banking systems to ease the 
transition to digital models. Policymakers and 
bank management must track mobile banking 
in Vietnam because it offers a new platform for 
competition and changes in the banking sector. 
Central and state banks should help commercial 
banks adapt to technology, encouraging 
banking sector stability and economic progress 
in Vietnam.
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knowledge and practice in banking and 
innovation through these various avenues.
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