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NON-LINEAR IMPACT OF ICT ON PROFITABILITY OF 
COMMERCIAL BANKS IN VIETNAM4 

The aim of this article is to evaluate the nonlinear impact of ICT on the profitability of 
commercial banks in Vietnam and determine the ICT threshold for banks to gain 
additional profits from this investment. The research sample was selected by purposive 
sampling method, including 25 commercial banks in the period 2010-2020. The 
estimation results according to the 2-step system GMM indicate that ICT has a U-
shaped nonlinear effect on profitability, and profitability will be lowest when the 
readiness index for ICT development and application reaches 0.6052 according to the 
derivative method, if this level is exceeded, ICT will have a positive impact on 
profitability and vice versa. 
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1. Introduction 

The Ministry of Information and Communications of Vietnam (2020) said that Vietnam 
actively implements digital transformation and takes advantage of the Industrial Revolution 
4.0 to create a driving force to promote economic growth, solve difficult problems from a 
national level to ministries, branches and localities; accordingly, the banking system in 
Vietnam is no exception. In early December 2021, the Governor of the State Bank of Vietnam 
signed Decision No. 1977/QD-NHNN on the establishment of the Steering Committee and 
Working Group on the digital transformation of the banking sector. In this decision, one of 
the objectives and tasks was determined to promote the process of digital transformation at 
credit institutions. 

Begenau et al. (2018) and Fuster et al. (2019) all argued that the application of information 
and communication technology (ICT) in the banking sector has become stronger in recent 
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years. Wiredu et al. (2020) recommended that commercial banks increase the application of 
advanced technologies to survive in the competitive wave of the industry. Aggreh et al. 
(2020) emphasized that the ICT application strategy is the premise for banks to ensure their 
competitiveness not only domestically but also globally. Jakšič & Marinč (2019) asserted 
that the stability of the banking system is influenced by the level of development and 
application of ICT. Chen et al. (2019) concluded that the technology can contribute to 
increasing the efficiency of financial services by saving transaction costs, being more 
convenient and safer. Deng et al. (2021) have suggested that the risk management efficiency 
of commercial banks is improved thanks to the technology factor. It is the result of applying 
technology to help banks reduce information collection costs, speed up information access 
and quality, or improve information security. Meanwhile, Aggreh et al. (2020) provided 
evidence that commercial banks investing in ICT will have a negative impact on financial 
performance represented by return on assets in the same year; and the positive effect only 
occurs after 1 year, and the magnitude becomes stronger 2 years later; then a positive 
relationship at year 3 or a negative relationship at year 4 does not guarantee statistical 
significance. However, from the case of commercial banks in Nigeria, Aggreh et al (2020) 
provided evidence that the investment in ICT will have a negative impact on financial 
performance represented by return on assets in the same year; then the impact will be positive 
in the next year and this positive effect will continue after 2 years with a stronger degree; and 
then the positive relationship in the 3rd year or the opposite in the 4th year does not guarantee 
statistical significance. 

The above reviews showed that the increase in ICT investment can have a positive or negative 
impact on the financial performance of commercial banks, in which the majority of cases 
have a positive relationship, and the opposite effect may be due to the fact that ICT has not 
been properly invested. Following the inevitable trend of applying ICT in the banking sector, 
Aggreh et al. (2020) believed that on a global scale, the investment in ICT of commercial 
banks has grown rapidly, and many institutions are racing to incorporate new technologies 
to deliver financial services to customers, including cloud computing, artificial intelligence, 
and voice recognition. 

Thus, the question is: "What the level of investment in ICT is appropriate to ensure the best 
profitability for commercial banks?". Accordingly, the authors will evaluate the nonlinear 
impact of ICT on the profitability of commercial banks in Vietnam. The research results are 
expected to provide useful information for commercial banks in choosing ICT investment 
policies. The findings are also a reference for the central bank and other entities to make 
relevant decisions. 

The next content of the article is structured as follows. Section 2 reviews the theoretical basis 
and empirical evidence, and then we discuss research gaps and develop research hypotheses. 
Section 3 presents the methodology of this paper, including the research model, data and 
estimation methods. Section 4 analyzes and discusses the research results. Finally, Section 5 
presents the conclusion and recommendation. 
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2. Literature Reviews and Hypothesis Development 

2.1. Theoretical Reviews 

According to Van Horne & Wachowicz (2008), companies have 3 main financial decisions: 
investment, financing and asset management, in which the fixed assets are formed from 
investment decisions, and they are the foundation on which to conduct operating activities 
with the expectation of generating firms’ profitability. Enterprises investing more in fixed 
assets will increase operating capacity, thereby meeting more needs of customers and 
creating opportunities to increase income for themselves (Ngo et al., 2021). Thus, 
commercial banks that expand investment in ICT and apply more modern technology will 
increase their advantages in providing financial services to customers. This not only 
contributes to the generation of more income, but it can also save operating costs, and 
resulting in an increase in their profitability. Besides, in order to explain the nature of the 
impact relationship of ICT on firm performance, the researchers often relied on the 
transaction cost theory initiated by Coase (1937) and developed further by Williamson 
(1979), and the Resource-based view (also known as Resource-advantage theory) according 
to the research by Barney (1991). 

The transaction cost theory explains the existence of firms in a market economy. According 
to Coase (1937), companies are considered efficient if transaction costs are minimized, 
including the cost of determining a fair price, and the cost of negotiating and concluding a 
contract. Thus, commercial banks develop and apply ICT to provide financial services to 
customers, and the related costs will be reflected in the price of each transaction. 
Accordingly, if the increase in the level of ICT investment or the modernization of 
application technology can contribute to an increase in the service delivery capacity of 
commercial banks, the additional transaction costs will increase and the bank profitability 
can be increased. However, the increase in transaction size is large enough and reaches a 
certain level, so that commercial banks can save costs thanks to the advantages of scale and 
can increase the bank’s profitability. 

The competitiveness of enterprises should be based on resources that are valuable, rare, 
difficult to imitate or replaced by other resources. Through the development and application 
of ICT, commercial banks can create differentiation and competitive advantage for products. 
This increases the value of benefits for customers and is also an opportunity to increase 
income for commercial banks. Dabwor et al. (2017) argued that, for commercial banks, the 
application of ICT plays a central role in providing financial services to customers, through 
which the core problems of commercial banks will be solved, including meeting customer 
expectations, reducing operating costs and managing the competition. 

 

2.2. Empirical Reviews 

Many empirical studies concluded that the development and application of ICT have 
provided the opportunity to increase efficiency in various aspects. Koyuncu et al (2017) 
found reliable evidence that the penetration of ICT contributes to improving the efficiency 
of financial intermediation and controlling factors that reduce the efficiency of commercial 
banks. Binuyo & Aregbeshola (2014) confirmed that ICT has a positive impact on the 
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financial performance of the commercial banking system. Dabbous (2020) affirmed that the 
increasing investment in the application of ICT contributes to improving the performance of 
commercial banks. In addition, Binuyo & Aregbeshola (2014) further pointed out that most 
of the contribution to the performance of commercial banks comes from the ICT cost-
effectiveness compared to the level of investment in ICT. Accordingly, they recommended 
that commercial banks should focus on policies to increase the rational use of ICT equipment 
rather than additional investment. Al-Azzawi & Altmimi (2015) used the Cobb-Douglas 
production function to evaluate the impact of the investment of ICT on the profitability of 
commercial banks in Jordan, the authors found a positive relationship. 

Adebola (2018) assessed the impact of ICT on the performance of commercial banks by 
analyzing the results of a survey of 25 people in the ICT department and 25 people holding 
senior positions in other departments, and this author showed that the technological 
innovation has a positive effect on operational efficiency. This study has shown that the 
introduction of ICT affects customer satisfaction, reduces management costs and contributes 
to increasing the profitability for commercial banks. In addition, the author also concluded 
that ICT has contributed to improving the work efficiency of the staff, it has contributed to 
ensuring the accuracy and speed of processing transactions, and the use of ICT has reduced 
the stress in banking operations. 

Mahboub (2018) analyzed the influence of ICT investment on the performance of 
commercial banks. This author argued that commercial banks invest heavily in new 
technologies to take advantage of new digital and information technology solutions to make 
their operating activities more efficient, comply with requirements from regulatory 
authorities and enhance the interaction with their customers for the purpose of maintaining 
and increasing competitiveness. However, the research results proved that the influence of 
ICT investment on the performance of commercial banks depends on specific cases. The 
applications associated with automated teller machines, online banking, telephone banking, 
and point-of-sale terminals do not significantly affect bank performance, while the 
applications for debit cards, credit cards, and mobile banking have a significant positive 
effect on banks’ performance. Therefore, commercial banks are advised not to spend too 
much to invest in ICT. 

Al-Busaidi & Al-Muharrami (2021) used the longitudinal quantitative analysis and provided 
reliable evidence on the impact of ICT investment on financial indicators. Accordingly, 
commercial banks increase their investment in ICT, which increases operating costs, net 
operating income and profitability, but the relationship between ICT and these financial ratios 
does not guarantee statistical significance. In addition, these authors also used the Delphi 
qualitative research method and argued that the top value from ICT investment is related to 
customer relationship perspective, namely improving service quality and ensuring customer 
privacy, being customer retention and increasing customer loyalty. Considering the financial 
aspect, Al-Busaidi & Al-Muharrami (2021) asserted that the benefits of the ICT investment 
are the improvement in revenue, the profitability of assets and other business performance 
indicators. 

Agbolade (2011) found the existence of a positive relationship between ICT and the 
profitability of commercial banks. The author determined that the scale of earnings would 
have been negligible without the advent of ICT, and this implied that the small change in ICT 



Vinh, L. H., Toan, N. V., Quang, P. L. (2023). Non-Linear Impact of ICT on Profitability of Commercial 
Banks in Vietnam. 

46 

investment and application will lead to a corresponding increase in profits. Adesola (2013) 
confirmed that the application of ICT contributes significantly to improving labour 
efficiency, ensuring service delivery efficiency and improving profitability for commercial 
banks. Not only that, the relationship between commercial banks with customers becomes 
better thanks to the application of ICT, because the customers can access their accounts 
during the week and the outside business hours without going to the commercial bank's 
headquarters, and this will result in higher customer satisfaction. 

Westerfeld & Zimmermann (2008) tested the hypothesis that for commercial banks with 
innovative e-business solutions, the traditional lending business can transform into proactive 
credit risk management. Their research results showed three types of tools including pricing 
platforms, rating tools and trading platforms. This suggested that ICT leads to a restructuring 
of the traditional lending business model. In addition, the authors pointed out that ICT affects 
not only the origin of customer loans but also the customer credit risk management. 
Accordingly, the impact of ICT on the lending business is sustainable, irreversible and is 
gradually changing the operating activities of commercial banks. 

 

2.3. Research Gap and Hypothesis Development 

According to the overview in section 2.2, empirical studies evaluated the impact of ICT on 
the performance of commercial banks in many different aspects. They can be generalized to 
include 3 approaches. The first is the impact of ICT on financial performance, which focuses 
on profitability indicators (Al-Busaidi, Al-Muharrami, 2021; Dabbous, 2020; Adebola, 2018; 
Mahboub, 2018; Koyuncu et al., 2017; Al-Azzawi, Altmimi, 2015; Binuyo, Aregbeshola, 
2014; Adesola, 2013; Agbolade, 2011). The second is the impact of ICT on the effectiveness 
of the service delivery to customers (Al-Busaidi, Al-Muharrami, 2021; Adebola, 2018; 
Adesola, 2013). The third is the impact of ICT on the work performance of the workforce 
(Adebola, 2018; Adesola, 2013; Westerfeld, Zimmermann, 2008). Regarding the analytical 
results, the studies tested the linear effect and confirmed the positive relationship. 

To answer the question and realize the research objective, the authors used secondary data 
(Dabbous, 2020; Mahboub, 2018; Koyuncu et al., 2017; Al-Azzawi, Altmimi, 2015; Binuyo, 
Aregbeshola, 2014), or the primary data through surveys and questionnaires (Agbolade, 
2011; Adesola, 2013; Adebola, 2018), or a combination of the two (Al-Busaidi, Al-
Muharrami, 2021). Next, the studies used different models and methods, namely the 
combined approach with the longitudinal quantitative analysis and the Delphi qualitative 
analysis (Al-Busaidi, Al-Muharrami, 2021), the Cobb-Douglas production function (Al-
Azzawi, Altmimi, 2015), the generalized method of moments (GMM) estimation and the 
robustness test by residual cointegration regression analysis according to the approach of 
Pedroni and Kao (Binuyo, Aregbeshola, 2014), the least squares method and the statistical 
analysis (Agbolade, 2011; Adesola, 2013; Mahboub, 2018; Adebola, 2018). 

Thus, the theoretical overview and empirical evidence confirmed the pivotal and 
indispensable role of ICT in the banking and finance sectors. It is a fundamental factor that 
has a decisive meaning on the performance of commercial banks. Based on the nature of the 
ICT investment associated with the profitability goal, the managers of commercial banks 
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need to determine the appropriate and large enough investment in ICT. The transaction cost 
theory implies the U-shaped nonlinear impact of ICT on the performance of commercial 
banks. However, this relationship has not been verified by empirical studies, this is a research 
gap. Accordingly, the authors will test the research hypothesis “ICT has a U-shaped nonlinear 
effect on the profitability of commercial banks in Vietnam” by using GMM based on 
secondary data. 

 

3. Methodology 

3.1. Research Model and Data 

To achieve the research objective, the authors set up a research model with the dependent 
variable of profitability according to the perspective of financial management (PROF), and 
it is represented by return on equity (Al-Busaidi, Al-Muharrami, 2021; Al-Azzawi, Altmimi, 
2015). The independent variable, ICT, is structured in the form of a quadratic function, and 
it is represented by the readiness index for the development and application of ICT of 
commercial banks as announced by the Ministry of Information and Communications. In 
addition, the model also has control variables (CONTROL), including credit risk represented 
by the credit risk provision ratio, loan growth represented by the rate of increase (decrease) 
of outstanding loans to customers during the year, bank size represented by the base 10 
logarithms of total assets, and operating expenses expressed as a ratio of operating expenses 
to total assets. The specific regression equation is as follows: 

PROFi,t = σ + β1 ICTi,t + β2 ICT2
i,t + βj CONTROLj,i,t + εi,t (1) 

where: 

σ is a constant;  

ε is the error;  

β1 and β2 are the regression coefficients of the independent variable;  

j represents the order of each control variable;  

i and t represent each commercial bank and each year, respectively. 

The authors used the purposive sampling method to determine the research sample with 25 
commercial banks in the period 2010-2020. The research data was collected from two 
sources, including the audited financial statements of commercial banks and the Vietnam 
ICT index report of the Ministry of Information and Communications. Table 1 presents the 
measurements and data sources of the variables. 
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Table 1. Measurement Methods and Source of Data 

Variable Symbol Measurement Source of data 

Profitablity PROF 
Earnings after taxes

Average equity
 Balance sheet, Income 

statement 

ICT ICT 
ICT index, including technical infrastructure, human 
resources, internal banking applications and online 
banking services. 

Vietnam ICT Index 
Report 

Credit risk RISK Loan loss provision
Total balance of loans to customers

 Balance sheet 

Loan 
growth LGR 

Increase/ (Decrease) in loans to customers
Customer loan balance at the beginning of the year

 Balance sheet 

Operating 
cost OC Total operating costs

Total assets
 

Balance sheet, Income 
statement 

Bank size SIZE Logarithm base 10 of total assets Balance sheet 

Source: Complied by the authors. 

 

3.2. Estimation Method 

Our research results were determined by the quantitative research method with the support 
of Stata 15 software. We used the Two-step System GMM estimation method to control the 
endogeneity problem, because the ICT not only affects banks’ profitability but also vice 
versa. The bank's profitability is the basis for capital accumulation, and accordingly, it can 
affect the level of ICT development and application. In order to confirm the validity of the 
instrumental variable, the endogenous phenomenon was considered by the Hansen test, and 
the AR(2) test was used to consider the second-order series correlation phenomenon. If the 
results of these tests accept hypothesis H0, the GMM estimation is sure to be robust and 
accurate. 

From the confirmed U-shaped nonlinear relationship, the authors used the derivative method 
to determine the threshold of ICT leading to the reversal of the impact of ICT on bank 
profitability. According to the regression equation above, the derivative of PROF with 
respect to ICT is β1 + 2β2.ICT; therefore, PROF is lowest when ICT is equal to -β1/2β2. 

 

4. Findings and Discussion 

4.1. Descriptive Statistics and Correlation Coefficients Matrix 

Table 2 presents the results of descriptive statistics of the variables according to the number 
of observations, mean, standard deviation, maximum and minimum values. 

According to Table 3, the data of variables from the financial statements consists of 275 
observations, while the ICT variable has only 192 observations. It showed that we used the 
unbalanced panel data. The mean value of PROF was 10.53%, and this variable ranged from 
a low of -56.33% to a high of 29.57%. Thus, in general, commercial banks ensured that their 
income exceeds their costs, and they had a positive after-tax profit during the period 2010-
2020. This is the basis to ensure the financial responsibility of commercial banks for the 
owners. Regarding the ICT variable, the average was 0.5226 and ranged from the lowest 



 
 – Economic Studies Journal (Ikonomicheski Izsledvania), 32(4), pp. 42-53.  

49 

level of 0.2527 to the highest level of 0.8114. The readiness index for the ICT development 
and application of the Joint Stock Commercial Bank for Investment and Development of 
Vietnam has always been the highest over the years. In addition, the descriptive statistical 
results of the control variables indicated that commercial banks had the provision for credit 
risk of VND 1.29 per VND 100 of outstanding customer loans, the trend of loan expansion, 
liquid asset accounts for 18.23% of total assets, operating expenses are VND 1.82 per 100 
VND of total assets, the total asset value representing the bank's size with a value ranging 
from VND 8,225 billions to VND 1,517 trillion. 

Table 2. Descriptive Statistics 

Variables Observations Mean Std. Dev. Minimum Maximum 
PROF 275 0.1053 0.0840 -0.5633 0.2957 
ICT 192 0.5226 0.1211 0.2527 0.8114 
RISK 275 0.0129 0.0044 0.0066 0.0315 
LGR 275 0.2360 0.3192 -0.7038 4.2447 
LIQ 275 0.1823 0.0873 0.0450 0.6104 
OC 275 0.0182 0.0056 0.0075 0.0565 
SIZE 275 8.0079 0.5042 6.7618 9.1771 

Source: The authors’ process. 
 

Table 4 represents the matrix of correlation coefficients among the variables. The correlation 
coefficient between PROF and ICT is 0.247. It explained that the volatility of the readiness 
for ICT development and application is positively related to the volatility of banks’ 
profitability. In addition, the positive correlation coefficient was also found between PROF 
and RISK, LGR, OC and SIZE, while the correlation relationship between PROF and LIQ is 
negative. 

Table 4. Correlation Coefficients Matrix 

 PROF RISK ICT LGR LIQ OC SIZE 
PROF 1.000             
RISK 0.149 1.000           
ICT 0.247 0.282 1.000         
LGR 0.105 -0.124 0.149 1.000       
LIQ -0.068 0.139 0.075 0.078 1.000     
OC 0.241 0.014 -0.143 0.042 -0.311 1.000   
SIZE 0.493 0.284 0.315 -0.231 -0.229 -0.152 1.000 

Source: The authors’ process. 
 

Considering the correlation coefficients among the explanatory variables according to Table 
4, the positive value ranges from 0.014 to 0.315 and the negative value ranges from 0.124 to 
0.311. These results indicated that the correlation relationship of the volatility among these 
variables is not strong. And we concluded that the multicollinearity is not a serious problem, 
because the absolute value of all these correlation coefficients is less than 0.8 (Hair et al., 
2006; Gujarati, 2008). 
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4.2. Estimation Results 

The outcomes of the Two-step system GMM regression are shown in Table 5. Our model 
does not have second-order autocorrelation, it is indicated by the P-value of 0.224 from the 
AR(2) test, which is greater than 0.05. In addition, the P-value from the Hansen test is 0.421, 
which is higher than 0.05; this result demonstrated that the instrumental variable is suitable. 
According to the regression coefficient of the variable ICT, the 1st order is -0.305 and the 
2nd order is 0.252; they are accepted at the significance level of 0.01, and we found that the 
ICT has a nonlinear U-shaped effect on commercial banks’ profitability. 

Table 5. Estimation Results according to the Two-step System GMM 

Variable Coefficient Standard Error P-value 
ICT -0.305*** 0.085 0.000 
ICT2 0.252*** 0.083 0.002 
RISK -1.139*** 0.206 0.000 
LGR 0.015** 0.007 0.045 
LIQ 0.174*** 0.011 0.000 
OC 5.107*** 0.333 0.000 
SIZE 0.133*** 0.013 0.000 
Observations 147 
Number of code 25 
AR (2) Test 0.224 
Hansen Test 0.421 

**, *** Significant at 0.05 and 0.01, respectively; ns denotes not significant 
Source: The authors’ process. 

 

To check the robustness of the results according to the Two-step system GMM regression in 
Table 5, the authors estimated according to the IV-FE method, and the results are summarized 
in Table 6. The regression coefficients of the variable ICT and the variable ICT2 are -2.407 
and 2.267, respectively. They are accepted at the significance level of 0.1, demonstrating that 
these findings are robust and reliable. 

Table 6. Estimation Results according to the IV-FE model 

Variable Coefficient Standard Error P-value 
ICT -2.407* 1.376 0.080 
ICT2 2.267* 1.278 0.076 
RISK -2.106ns 1.721 0.221 
LGR -0.008ns 0.038 0.835 
LIQ 0.478*** 0.142 0.001 
OC 5.930*** 1.981 0.003 
SIZE 0.160*** 0.033 0.000 
cons -0.755** 0.362 0.037 
Observations 147 
Number of code 25 
Hansen Test 0.358 

*, **, *** Significant at 0.1, 0.05 and 0.01, respectively; ns denotes not significant 
Source: The authors’ process. 
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The nonlinear U-shaped impact of ICT on the profitability of commercial banks in Vietnam 
is confirmed above. Accordingly, in Table 7, the authors found that the bank profitability 
may be lowest if the readiness index for ICT development and application is 0.6052. If the 
ICT index is below this level, ICT has a negative impact on banks’ profitability, and vice 
versa. 

Table 7. The threshold of ICT 

Variable β Derivative of PROF with respect to ICT Threshold of ICT 
ICT -0.305 d(PROF)

d(ICT)
 = -0.305 + 0.504 ICT 0.6052 ICT2 0.252 

Source: The authors’ process. 
 

4.3. Discussion 

The GMM estimation results indicated the U-shaped nonlinear effect of ICT on the 
profitability of commercial banks in Vietnam. Accordingly, the research hypothesis is 
accepted, and this result supports the transaction cost theory. This also affirmed that the 
application and development of ICT is the foundation and means for commercial banks to 
provide financial services to their customers. Sapkota et al. (2018) argued that the banking 
industry has grown tremendously thanks to the advent of ICT. Commercial banks can meet 
customer expectations, reduce operating costs and ensure competitiveness through the 
development and application of ICT. However, in order to achieve the goals of ICT 
application and development, commercial banks need to make large enough investments in 
them. According to Omotoso et al. (2012), the application of ICT in the banking and financial 
sector poses many challenges in terms of insecurity, cybercrime and fraud that can cause 
concerns to customers when transacting. Thus, the U-shaped relationship is appropriate. 
Commercial banks develop and apply ICT at a low level, the ICT index according to the 
Ministry of Information and Communication's assessment has not reached 0.6052, the 
commercial banks’ ability to respond to challenges will not be good, and leading to the fact 
that the added benefits tend to outweigh the added costs, and the bank profitability will be 
reduced. The profitability of commercial banks will increase with the ICT development and 
application when their ICT index is superior to 0.6052. 

In addition, the GMM estimated results also showed that the profitability of commercial 
banks in Vietnam is negatively affected by credit risk and positively affected by loan growth, 
liquidity, operating expenses and bank size. These results can be explained by (i) the credit 
risk management in the lending activities that have not met the expected profitability, (ii) the 
loan to customers is a profitable asset item of commercial banks, (iii) the liquidity of 
commercial banks will help them attract more customers to provide financial services and 
gain additional benefits, (iv) commercial banks need to be able to control that the change in 
operating costs is lower than the change in operating income, and (v) commercial banks have 
more advantages in operating activities thanks to their larger scale. 
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5. Conclusion and Recommendation 

The development and application of ICT are expected to increase the performance of 
commercial banks in various aspects. Based on the data analysis of 25 commercial banks in 
Vietnam in the period 2010-2020 through the 2-step system GMM estimation, we found that 
ICT has a U-shaped nonlinear impact on the profitability of commercial banks. If the 
readiness index for ICT development and application of commercial banks is higher than 
0.6052, ICT will have a positive impact of ICT on bank profitability, and vice versa. 
Accordingly, the research results recommended that commercial banks in Vietnam need to 
implement investment planning in ICT with a level of investment that is large enough and is 
suitable with the ability to meet the budget and human resources. This will generate 
additional net benefits from the development and application of ICT. 

From the theoretical overview and empirical evidence, the article has pointed out the research 
gap and proposed the hypothesis along with the research model, and then the research results 
have been determined based on the reliable estimation method. Accordingly, the article 
provided the managers of commercial banks and other stakeholders with useful information 
about the development strategy and application of ICT in the banking and finance sector. Not 
only that, the article has also contributed to supplementing the theoretical framework on the 
relationship of the nonlinear impact of ICT on banks’ profitability. Commercial banks need 
to determine the level of investment large enough to exploit and create added value. However, 
in order to have specific orientations for the investment decision in ICT of commercial banks, 
further studies can assess the impact of each component of the ICT index on banks’ 
profitability, including: technical infrastructure, human resources, internal banking 
applications and online banking services; or the studies can examine the moderating role of 
ICT on the relationship between financial decisions and the profitability of commercial 
banks. 
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