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 This paper examines the influence of the E-commerce performance on 

economic growth in provinces and cities of Vietnam. Indicating the further 

reliability over the Fixed Effects Model (FEM) and Random Effects Model 

(REM), the Ordinary Least Squares regression (OLS) is utilized for the study 

with the panel data set of 44/63 provinces and cities of Vietnam. The 

regression result reveals that E-commerce performance is significant and 

affects positively the economic growth in localities of Vietnam. The role of 

E-commerce performance is proved to be crucial when 1 unit increase of it 

will lead to 2.35% in economic growth. The research outcomes could be 

interpreted to be the policy implications for the provincial government to 

carry out the plans and strategies for the local economic development.  
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1. INTRODUCTION  

For every country, economic growth has been among the primacies of the government. It is 

commonly referred as the increasing of Gross Domestic Product (GDP) of a certain economy and usually 

measured by percentage year by year [1]. Because economic growth is an aspect of economic development, it 

has been a constant target of the authorities to improve the living standard of the people and build the socio-

economic infrastructure for the society. To assist the development of Small and Medium Enterprises (SME), 

which is the key engine of the economic development of most of the developing countries [2], the most of 

governments have implemented a variety of incentive policies toward the companies such as tax incentives, 

credit accession, technological innovation, start-up incubation, legal consultancy, and human resources 

training. 

Being a developing country, Vietnam is not an exception. Implementing the Renewal Policy in 

1986, the government of the Socialist Republic of Vietnam has implemented measures to facilitate the 

development of businesses. Not until 2005, the term “business support policy” measured the first time and 

mentioned in the annual Report of Provincial Competitiveness Index. The report is published yearly by 
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Vietnam Chamber of Commerce and Industry (VCCI) with the sponsorship of the United States Agency for 

International Development (USAID).  

Realizing the comprehensive of the index of business support policy, this paper takes it as a proxy to 

analyse the effect of provincial government business support on the economic growth of provinces and cities 

of Vietnam. The economic growth of a nation is described as the amount increase in long-term to provide its 

people with the increasingly diversified economic goods. This capacity enhancement grounded on the three 

elements of modern technology, the government improvement, and the ideological modification [3]. During 

the last five years, there have been a variety of studies examining the factors inducing the growth of economy 

in both in Vietnam and abroad. First of all, to estimate the impact of human resources quality on the 

economic growth, many Vietnamese scientists have conducted a variety of studies. For example, for 

examining the connection between education and economic growth, Binh Dao et al. in 2020 use the data 

about education and productivity of Vietnam during the period 2000-2015. After having the critical analysis, 

they find out that education is an important determinant of economic enhancement [4]. Supporting the results 

found by Binh Dao et al., Thi Thanh Thuy Nguyen et al. in the paper titled "Impact analysis of information 

communication technology (ICT) and education on Vietnam's economic growth," generate the similar result. 

Grounded on the dataset collected from 63 provinces and cities of Vietnam in the period of 2010 - 2018, the 

researcher utilize the panel data analysis method, Ordinary Least Square (OLS), Fixed Effects Model (FEM), 

and Random Effects Model (REM) models. Finally, findings from this study indicate that education 

positively affect the economic growth [5]. 

Another factor which is believed to be necessary for the economic growth is infrastructure 

development. For many years, the quality of infrastructure has been proved to have a close relationship with 

the economic development. Although not found in Vietnam in current years, the position of infrastructure has 

been proved to be necessary factor of economic growth. In 2020, Chao Wang et al. publish a paper named 

“Railway and road infrastructure in the Belt and Road Initiative countries: Estimating the impact of transport 

infrastructure on economic growth”. With the data collected across China during 2007 – 2016, the scientists 

come out with the result indicating that transport infrastructure haves the important essential role in 

accelerating the economic growth [6]. Later in 2021, Nairobi Nairobi, Riana Respitasari in their examination 

about the influence of public infrastructure on the development of provincial economy of Lampung, 

Indonesia realize that infrastructure is essential for socio-economic improvement. Utilizing the data of time 

series during the period of 2012-2018 and 14 districts and cities and the random effect model method, they 

find out that Infrastructure, Irrigation Infrastructure, Health Infrastructure, Investment, Labor, and Gini 

Growth had a significant and positive effect on economic growth [7]. 

 The next factor influencing the economic growth is Trade openness. In recent years, the function of 

trade openness in facilitating the economic development has been proved in many studies. In the paper titled 

“Impact of Foreign Direct Investment, Trade Openness and Economic Institutions on growth in emerging 

countries: the case of Vietnam” published in 2019, Su Dinh Thanh et al. analyse the role of economic 

associations and economic openness in the evolution of an identifiable arising economy - Vietnam. Gathering 

the data from 63 localities of Vietnam during 2005-2015 and applying the system Generalized Method of 

Moments (GMM) estimators, those scientists find out that the combined affection of inward FDI with trade 

openness has a substitute impact on the economic growth [8].  

In similar to the factor of Trade openness, Foreign Direct Investment (FDI) has been proved by 

many researchers to be a determinant assisting the economic growth. In 2022, Anh-Tu Nguyen et al. publish 

a paper named “Openness to trade, foreign direct investment, and economic growth in Vietnam”, using the 

technique of Auto Regressive Distributed Lag (ARDL) for the data collected during 1986 to 2020, the 

researchers find out that FDI powerfully encourages economic growth, while exports and imports are found 

have no statistically significant impact on economic growth [9]. 

For corruption factor, many studies have indicated that corruption is significant and has a negative 

impact on economic growth. Eleftherios Spyromitros et al. find out that in some developing countries the 

corruption could hamper the economic growth [10]. This suggestion has been supported by a study entitled 

Corruption and economic growth in Latin America and the Caribbean which conducted by LD Paulo, RCA 

Lima, and R Tigre in 2022 [11]. 

For the relationship between E-commerce and economic growth, there have been very few 

researchers both in Vietnam and abroad have conducted studies. For instance, in an attempt to investigate the 

influence of E-commerce performance to the economic growth, two Vietnamese researchers named Nguyen 

Minh Hung and Nguyen Thi Ngoc Linh wrote the paper named E-Commerce impact on Economic Growth in 

The Digital Economy Markets of Southeast Asian Countries, 2000 – 2020. Using the GMM regression 

method, (Arellano-Bond dynamic panel-data estimation) the authors concluded that E-commerce clearly has 

a positive impact on economic growth of Southeast Asian countries [12]. 
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Although many scientists in Vietnam and other countries have paid much attention to investigate 

many factors having the impact to the economic growth, none of them has ever analysed the influence of E-

commerce on economic growth in localities of Vietnam. By this paper, author contributes more evidence in 

the literature about the influence of E-commerce in economic growth for the context of Vietnam at the 

provincial level. 

 

2. RESEARCH METHOD  

2.1.  Data, Variable, Hypothesis 

For investigating the factors influencing the provincial GRDP growth, the authors use the public 

data collected from 44 out of 63 provinces and cities of Vietnam during 2012-2023 period because of the 

unavailability of the data. The data collected from public and trustful sources such as Vietnam Statistical 

Yearbook issued by the General Statistics Office of Vietnam (GSO), The Provincial Competitiveness Index 

(PCI) Report of Vietnam published annually by the United States Agency for International Development 

(USAID) and the Vietnam Chamber of Commerce and Industry (VCCI), and the Annual Vietnam E-

Commerce Index Report. 

Based on the literature reviewed above and the available data that the author collected, to conduct 

the study econometrically, six variables have been set up, the indicators and hypotheses also formulated as 

follows:  

Table 1. The Variables and Hypothesis 

Variables Indicators Hypotheses Data Sources 

GROWTH Annual GRDP growth rate of a province in percentage 
 Vietnam Statistical Yearbook 

HUMAN 
Total number of students enrolled in provincial high 

schools  
+ 

Vietnam Statistical Yearbook 

FDI 

Volume of Foreign Direct Investment in Manufacturing 

sector invested annually in province/city of Vietnam (in 

millions of US dollars) 

+ 
Vietnam Statistical Yearbook 

TRADE Percentage of Import and Export over GRDP + Vietnam Statistical Yearbook 

CORR Corruption control index extracted from PAPI + 

The Vietnam Provincial Governance and 

Public Administration Performance Index 

(PAPI) 

 

ECOM E-Business Performance Index from 0 to 100 + 
Annual Report by Vietnam E-Commerce 

Association (VECOM) 

Source: Author’s compilations 

 

2.2.  Model specification 

While dependent variable is named GROWTH, the rest explanatory variables are labelled as HUMAN, 

FDI, TRADE, CORR, and ECOM.  

To test the hypotheses, the analysis utilizes the regression of Ordinary Least Square Model. The 

provincial economic growth in localities of Vietnam is hypothesized to have the relationship with many 

factors and this correlation is formulated in the function below: 

GROWTH = f(HUMAN, FDI, TRADE, CORR, ECOM) 

and could be written in the form of the following equation: 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 = 𝛽0 + 𝛽1𝐻𝑈𝑀𝐴𝑁𝑖,𝑡 + 𝛽2𝐹𝐷𝐼𝑖,𝑡 + 𝛽3𝑇𝑅𝐴𝐷𝐸𝑖,𝑡 +  𝛽4𝐶𝑂𝑅𝑅𝑖,𝑡 + 𝛽5𝐸𝐶𝑂𝑀𝑖,𝑡 + 𝜂𝑖 + 𝜀𝑖,𝑡   (1) 

 

Where, 

 

GROWTHi,t Gross Regional Domestic Product growth rate of province i at time t; 

 

  

HUMANi,t Total undergraduate students of province i at time t; 
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FDIi,t Annual inflows of FDI of province i at time t; 

TRADEi,t  Percentage of (Sum of Imports and Exports)/GRDP of province i at time t; 

CORRi,t Corruption Control Index of province i at time t; 

ECOMi,t E-commerce Performance index of province i at time t; 

  

  Fixed effect over the time t 

 

The random disturbance over the time t; 

𝛽0 an intercept, which is assumed to be constant of GDP over time t regardless other factors. 

i = 1, 2,…44 and t = 1, 2,… 12. 

 

2.3.  Description statistics 

Using the regression software of STATA, the research group runs the descriptive statistics and the 

result displayed as follows: 

Table 2. Summary of Descriptive Statistics 

Variable Obs Mean Std. Dev. Min Max 

GROWTH 516 6.3171 5.368 -31.8125 43.2154 

LHUMAN 516 9.3502 1.4651 4.3438 13.5319 

LFDI 500 4.7365 2.2623 -2.1188 9.0425 

TRADE 516 189.0984 259.0158 2.24 1441.58 

LCORR 516 1.8585 0.1041 1.4615 2.1145 

LECOM 507 3.4999 0.635 1.3863 4.4909 

Source: Author’s computations. 

 

The Descriptive statistics mentioned in Table 2 indicate that there are differences in the growth rate of 

GRDP in Vietnam's localities. The explanatory variables also vary widely across provinces. Specifically, 

both the dependent variable and the explanatory variable have significant dispersion. Therefore, the author 

converts all absolute-valued variables to the natural logarithm except the scale variables. The panel data 

method is utilized to reduce the problem of the magnitude of the omitted variables. 

𝐺𝑅𝑂𝑊𝑇𝐻𝑖,𝑡 = 

𝛽0 + 𝛽1𝑙𝑛𝐻𝑈𝑀𝐴𝑁𝑖,𝑡 + 𝛽2𝑙𝑛𝐹𝐷𝐼𝑖,𝑡 + 𝛽3𝑇𝑅𝐴𝐷𝐸𝑖,𝑡 +  +𝛽4𝑙𝑛𝐶𝑂𝑅𝑅𝑖,𝑡 + 𝛽5𝑙𝑛𝐸𝐶𝑂𝑀𝑖,𝑡 +

 𝜂𝑖 + 𝜀𝑖,𝑡                                                

(2) 
 

2.4.  Correlation matrix 

To test the correlation between pair of variables, 6 variables are entered into STATA and the results 

below generated:  

Table. 3 Correlation Matrix of the Variables 

 GROWTH LHUMAN LFDI TRADE LCORR LECOM 

GROWTH 1.0      

LHUMAN 0.0143 1.0     

LFDI 0.1226 0.3833 1.0    

TRADE 0.1678 0.1021 0.4428 1.0   

LCORR -0.1984 -0.2301 -0.0449 0.0432 1.0  

e
i ,t

𝜂𝑖 
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LECOM 0.272 0.3388 0.185 -0.0678 -0.4018 1.0 

Source: Author’s computations. 

 

The correlation coefficient shows the relationship between each pair of variables. The higher correlation 

coefficient between the two variables implies the closer relation they have. The results in Table 3 show that 

the GRDP growth rate has the highest correlation with the variable LECOM (correlation coefficient = 0.272) 

and the weakest correlation with the human resource quality variable of LUMAN (correlation coefficient = 

0.014). Because most of the correlation coefficients of the explanatory variables are below 0.8, the 

multicollinearity is not serious [13]. Therefore, these explanatory variables can be included in the model. 

 

* Selection among the regression models:  

Based on the assumption, research question and structure of panel data, the regression model of 

Ordinary Least Square (OLS), Fixed Effects Model (FEM), and Random Effects Model (REM) are put in 

consideration [14]. However, the selection among those models is necessary to be implemented in many 

steps to find out the most suitable one. 

 

Step 1: Compare Orindary Least Square regression (OLS) and Fixed Effects Model (FEM) 

+ Result for OLS regression: 

Table 4. Comparison of OLS and Fixed Effects Model (FEM) Regression Results 

Variable Coefficient Std. Err. t P>|t| 95% Conf. 

Interval 

(Lower) 

95% Conf. 

Interval 

(Upper) 

LHUMAN -0.5179 0.1762 -2.94 0.003 -0.8641 -0.1714 

LFDI 0.0867 0.124 0.7 0.485 -0.1569 0.3303 

TRADE 0.00395 0.0009 4.0 0.0 0.002 0.0059 

LCORR -6.5948 2.4064 -2.74 0.006 -11.3229 -1.8666 

LECOM 2.3584 0.4155 5.68 0.0 1.5419 3.1748 

_cons 14.0469 5.4323 2.59 0.01 3.3734 24.7204 

 

R-squared: 0.1344, Adjusted R-squared: 0.1256 

Root MSE = 5.0644 

 

F(5, 489) = 15.19 

Prob > F = 0.0000 

 

Source: Author’s computations.   

 

+ Result for FEM regression: 

Table 5. Fixed-Effects (Within) Regression Results 

Variable Coefficient Std. Err. t P>|t| 95% Conf. 

Interval 

(Lower) 

95% Conf. 

Interval 

(Upper) 

LHUMAN -1.5271 0.6688 -2.28 0.023 -2.8416 -0.2126 

LFDI 0.0688 0.1713 0.4 0.688 -0.2679 0.4056 

TRADE 0.0011 0.0022 0.5 0.607 -0.0032 0.0054 

LCORR -6.0293 2.6974 -2.24 0.026 -11.3305 -0.7281 

LECOM 2.4385 0.4382 5.57 0.0 1.5774 3.2997 

_cons 22.8179 8.8637 2.57 0.01 5.3982 40.2377 

 

R-squared: Within = 0.1060, Between = 0.0227, Overall = 0.0623 

Correlation (u_i, Xb) = -0.3945 

 

Sigma_u = 2.4804 

Sigma_e = 4.9719 

Rho = 0.1959 (fraction of variance due to u_i) 
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F-test that all u_i=0: F(42, 447) = 1.44 

Prob > F = 0.0418 

 

Source: Author’s computations. 

 

Hypothesis Ho: Choose OLS 

With the significance of 1%, Prob > F= 0.0418 which is greater than 1% so Ho is accepted => FEM is 

rejected. 

 

Step 2: Compare Ordinary Least Square (OLS) and Random Effects Model (REM) 

+ Result for REM regression: 

 

Table 6. Random-Effects GLS Regression Results 

Variable Coefficient Std. Err. Z P>|z| 95% Conf. 

Interval 

(Lower) 

95% Conf. 

Interval 

(Upper) 

LHUMAN -0.5457 0.2007 -2.72 0.007 -0.9391 -0.1523 

LFDI 0.0976 0.1312 0.74 0.457 -0.1595 0.3546 

TRADE 0.0038 0.001 3.42 0.001 -0.0016 0.0059 

LCORR -6.4633 2.4467 -2.64 0.008 -11.2587 -1.6679 

LECOM 2.9377 0.4135 5.8 0.0 1.5873 3.2081 

_cons 13.9189 5.5861 2.49 0.013 2.9703 24.8676 

 

R-squared: Within = 0.0996, Between = 0.3271, Overall = 0.1343 

Correlation (u_i, X) = 0 (assumed) 

 

Sigma_u = 0.9632 

Sigma_e = 4.9719 

Rho = 0.0362 (fraction of variance due to u_i) 

 

Wald chi2(5) = 69.74 

Prob > chi2 = 0.0000 

 

Source: Author’s computations. 

 

 

Hypothesis Ho: Choose OLS 

Breusch and Pagan Lagrangian multiplier test for random effects 

GROWTH[i,t] = Xb + u[i] + e[i,t] 

Estimated results: 

Table 7. Variance and Standard Deviation 

Variable Var SD (sqrt(Var)) 

GROWTH 29.33237 5.415936 

e 24.72057 4.971978 

u 0.9277521 0.9631989 

 

Test: Var(u) = 0 
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chibar2(01) = 2.10 

Prob > chibar2 = 0.0735 

 

Source: Author’s computations. 

 

 

3. RESULTS AND DISCUSSION 

In The regression in the study has been implemented with the statistic software of STATA 17.0. 

This part of the study will describe the results generated from the regression and discuss them thoroughly.  

Table 7. Regression Results 

Variable Coefficient Std. Err. t P>|t| 95% Conf. 

Interval 

(Lower) 

95% Conf. 

Interval 

(Upper) 

LHUMAN -0.5179 0.1762 -2.94 0.003 -0.8641 -0.1714 

LFDI 0.0867 0.124 0.7 0.485 -0.1569 0.3303 

TRADE 0.00395 0.0009 4.0 0.0 0.002 0.0059 

LCORR -6.5948 2.4064 -2.74 0.006 -11.3229 -1.8666 

LECOM 2.3584 0.4155 5.68 0.0 1.5419 3.1748 

_cons 14.0469 5.4323 2.59 0.01 3.3734 24.7204 

Source: Author’s computations. 

 

Information in Table 7 indicate that the results are not fully match the hypotheses in the study. Firstly, 

HUMAN. In economic theory, education is commonly considered an engine of economic growth because it 

increases human capital, productivity, and innovation. Nonetheless, there are reasons for the fact that human 

quality can be significant and has a negative impact on economic growth. Human quality was hypothesized 

to be significant and has a positive impact on GROWTH while the regression result shows that it has a 

negative impact and the p value of 0.003 which is below 0.05. This could be explainable in many aspects. 

First, the data was collected in the 12-year period this could not fully indicate the impact of human resources 

quality to the growth. Second, the economic growth in Vietnam is majorly from the business of real estates or 

mineral exploitation instead of from the technology-intensive sector. So the economic growth in the time of 

study does not fully requires the high quality of labour forces [15].  

Secondly, TRADE. The regression results of the analysis demonstrate that the trade openness in a 

province is statistically significant and affect positively on the economic growth of that locality. The estimate 

coefficient of 0.003 of the variable TRADE at 5% significance level shows that if trade openness increases 

by 1%, the local economic growth rate increases by 0.003%. This finding proves that trade openness is one of 

the important factors of local economic growth in provinces/cities in Vietnam.   

Thirdly, ECOM. The regression result is consistent with the hypothesis expected in the study. The 

variable ECOM is significant and has a positive impact on GROWTH with the p value of 0.000. The 

coefficient value of 2.358 indicates a strong and positive relationship between E-commerce performance and 

the economic growth in the localities studied. This could imply that investments in E-commerce related items 

such as digital infrastructure, online marketplaces, and e-commerce platforms, have a considerable multiplier 

effect on the broader economy. A significant positive impact suggests that ECOM could be a driver for 

economic expansion, productivity improvements, and overall economic health.    

 

The other variables are not counted in the analysis because they have the p-value exceed 0.05. [16] 

As a result, the function for the study created as follows: 

 

𝒍𝒏𝑮𝑹𝑶𝑾𝑻𝑯𝒊𝒕 = 𝟏𝟒. 𝟎𝟒𝟔 − 𝟎. 𝟓𝟏𝟕𝑯𝑼𝑴𝑨𝑵𝒊𝒕 + 𝟎. 𝟎𝟎𝟑𝑻𝑹𝑨𝑫𝑬𝒊𝒕 + 𝟐. 𝟑𝟓𝟖𝑬𝑪𝑶𝑴𝒊𝒕 + 𝜀𝑖,𝑡 

 

4. CONCLUSION  

In terms of contribution, with systematic analysis of experimental models and unique data sets, the 

study has generated certain contributions. Academically, in addition to affirming that E-commerce 

performance and Trade openness are important factors contributing to economic growth. The results are 

constant with the previous studies indicating that the openness of an economy and the support from the 

government has been the essential factors for economic growth. 
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In addition to some contributions, the study contains certain limitations. First, because the 

unavailable data in some provinces and cities, the data is missing. Secondly, the human quality has the 

negative effect on the economic growth which is inconsistent with the general economic theory. Future 

researchers could collect the data in longer time duration and identify the key engines of economic 

development in the localities for their studies. Bubble in business of real estates and natural minerals 

exploitation could not demonstrate the real motive and sustainable development of the local economies.     

Practically, results from the study confirm that the E-commerce performance is essential. The local 

governments should accompany businesses and always create favorable conditions for E-commerce 

performance to develop, thereby promoting local economic development. 
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