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Welcome

On behalf of The University of Danang,
University of Economics, I'd like to welcome
you to the 1st International Student Research
Conference on Economics and Business. SR-
ICYREB 2022 is honored to have the BIDV,
Vietcombank, and VietinBank as our key
sponsors, and we hope that all of you will
continue to support us in the future.

The SR-ICYREB aims to create and develop an
environment for research students’ academic
exchange from higher education institutions
in economics, business, and management. The
annual event is to promote students’ scientific
research activities in the period of
international integration and in responding to
the “New Normal” of the post-Covid-19
pandemic.

In closing, I'd like to recognize the hard work
of the organizing committee, including our
partner universities. I wish you well in your
discussions.

A/P.Manh Toan Nguyen,
Rector

On behalf of the organizing committee, I would
like to welcome you to the 2022 International
Student Research Conference on Economics and
Business (SR-ICYREB).

Following the success of last seven consecutive
years’ conferences of International Conference
for Young Researchers in Economics and
Business (ICYREB) from 2015 through 2021;
today, we are honored to be the host for the first
ICYREB version for research students in our
beautiful Danang city. This initiative presents a
tremendous opportunity for students and their
supervisors to collaborate and develop new
ideas, and explores the current and emerging
trends on a domestic and international scale.

We are especially honored to have an expert in
NFTs and cryptocurrencies, Professor Mieszko
mazur, as our keynote speaker.

The event has an impressive line-up of
presenters and talented students and [ thank
them for their time and for sharing their insights.
[ hope you find this conference inspiring,
transformative and enjoyable.

A/P. Thuy Anh Vo,

Vice Rector for Research & International

Cooperation



Keynote Speaker

Associate  Professor MAZUR Mieszko,
Professor of Finance, ESSCA School of
Management, France.

Professor MAZUR obtained PhD in Management
Sciences and Finance at Tilburg University.

His research interests include several aspects of
financial markets - their design and market
microstructure, blockchains, cryptocurrencies
and decentralized finance.

Professor MAZUR has served as the editorial

committee member of several academic
professional journals in Finance, including Journal of Banking & Finance, Applied
Economics, Journal of Multinational Financial Management, and Finance Research
Letters. He also received a number of research grants from European Commission
Research Fellowship Program and European Commission.

His research has been published in peer-reviewed journals including Journal of
Financial Markets, Journal of Alternative Investments, Journal of Applied Corporate

Finance, Finance Research Letters, and Journal of Small Business Management.
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RESEARCH IMPACT OF THE SHADOW ECONOMY ON
INCOME INEQUALITY

Authors: Le Huyen Trang, Bui Ngoc Nhung, Vu Tien Dat, Ly Thi Hoai
Mentor: Chu Khanh Lan
Banking Academy of Vietnam

ABSTRACT

This paper presents theory and evidence about the impact of the shadow economy on income inequality.
To measure the impact of the shadow economy on income inequality, a panel data set including 73
countries and territories has been compiled. Of which, there are 39 high-income countries, and 34
middle-income countries, based on the World Bank classification for the period 2002-2017. We
concluded that higher shadow economy, higher income inequality. Moreover, among the control
variables, Post-secondary education, Trade openness trade, and Institution quality have a negative impact
on income inequality, and GDP per capita has an inverse U-shaped relationship with income inequality.

Keywords: income inequality, shadow economy, education, trade openness, institution quality, FEM

1. Introduction

According to Credit Suisse’s Global Wealth Report, in 2020 the combined wealth of the richest 1.1%
of adults is $192 trillion (46% of global wealth), about 35 times that of 55% of adults. The poorest are $5.5
trillion (1.3% of global wealth). In addition, due to the severe impact of the Covid-19 pandemic, the World
Bank forecasts that in 2021, about 150 million more people will fall into extreme poverty (living on less than
1.9 USD a day). The rate of extreme poverty over the last decade has been on a downward trend, but slowly,
Covid-19 has reversed it to rise again for the first time in 2020. In the future, this rate still has to face conflict
and climate change (World Bank, 2020).

Firstly, researchers have argued that access to services such as education, health care, and
employment, among other opportunities, declines as income inequality increases. In the worst case, income
inequality causes people to be disgruntled and have some degree of resistance, resulting in political
instability in the country and reducing their opinions. Even with productive labor, countries do not produce
material wealth. The country is therefore increasingly weakened. In addition, people also find ways to
combat income inequality, such as migrating to other countries, but because the cost of this measure is quite
high, choosing to operate in the shadow economy is the most suitable option for those who want to escape
the tax burden. Secondly, Ostry et al. (2014) assert an almost opposing view that people will invest more in
capital and technology when income inequality stops to some extent, despite the growth of economic and
income inequality, and there is no clear relationship.

In every country in the world, the shadow economy always accompanies the official economy. In
contrast to the formal economy, the shadow economy, although existing in many forms and on a rather large
scale, is not statistically recorded and observed formally. After studying the previous academic literature, the
team recognized two dimensions of the shadow economy. Firstly, the shadow economy, in some respects,
promotes economic growth, especially in the business activities of enterprises (Dell’Anno and Solomon,
2008). Furthermore, the shadow economy provides jobs for unskilled individuals who do not meet the
criteria in the formal economy, which leads to a shift in aggregate demand in the general economy towards a
positive because the capital generated from shadow economy activities is transformed into the formal
economy. The second direction is that the shadow economy causes errors in the statistics of economic
indicators, as a result, policies made from these data do not hit the right heart of the problem, causing
problems to arise economically, and social is not well controlled (Feige 1989; Schneider and Enste 2000).
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The goal of this research is to determine the impact of the shadow economy’s size on income
inequality, thereby proposing several policies to limit the expansion of the shadow economy while
controlling inequality in income equality. This study has the following contributions: (1) Examining the
theoretical underpinnings of the shadow economy’s impact on income inequality; (2) Using three
econometric models to measure the influence of the shadow economy on income inequality OLS, REM, and
FEM; (3) Proposing solutions based on the model’s conclusions to narrow the income inequality gap and at
the same time limit the popularity of the shadow economy.

In this study, the team used the following models: (1) Least-squares (OLS); (2) Fixed Effect Model
(FEM); (3) Random Effect Model (REM). Based on data from 73 countries throughout the world, the study
examines the influence of the shadow economy on income inequality and develops and evaluates the
correlation link between income inequality and the shadow economy from 2002 to 2017. Proposing to use a
static model, the team has tested models including the fixed effects model (FEM), random effects model
(REM), and pooled OLS model. Through the testing steps, including the Hausman test and the Lagrange
multiplier test, for the dataset of the group, the FEM model becomes the most suitable model. Next, the team
tested for possible defects in the model. The results show that the model does not have multicollinearity, has
autocorrelation defects, and has a variable variance.

2. Theoretical framework

2.1. The shadow economy

Currently, there is no unified concept of shadow economy. Roubard and Seruzier (1991) suggest a
trend of phrases used to refer to an economy outside the formal economy based on its impact on the formal
economy.

The studies presented by the authors have many differences, Schneider et al (2017) argued that the
shadow economy consists of unobserved activities that, if statistically recorded, are included in the gross
national product, i.e., criminal activities are ignored. Meanwhile, the shadow economy includes all legal and
illegal activities of the economy that are not recorded in the official GDP given by Smith (1994), Razim et al
(2018), Alm and Embay (2013). Besides, Lippert and Walker (1997) also had a study on shadow economy
and they introduced a very broad concept: shadow economy includes not only illegal activities but also
undisclosed income obtained from the production of legitimate goods and services, from monetary or non-
monetary transactions.

In this research, the terms, definitions, and assessments of the shadow economy are used from
Schneider’s view. Therefore, when referring to the shadow economy, it only includes legal activities but is
not disclosed to public authorities and does not consider illegal or informal activities. In addition, historical
research used the shadow economy metric as presented by Schneider (2015), where the shadow economy is
calculated as a percentage of GDP. The database built by Schneider and his collaborators is used by various
authors in their research on the shadow economy (Kearney, 2013, European Commission, 2014).

Measuring the shadow economy was divided into three ways: direct, indirect and model-based by
Friedrich Schneider and Leandro Medina (2017). Each way has different advantages and disadvantages.

2.2. Income inequality

According to Carol M. Kop (2020), Income inequality, also known as income disparity, refers to an
unequal distribution of income throughout the population; the less equal the distribution, the greater the
income disparity. Wealth inequality, or an unequal distribution of wealth, is frequently linked to income
disparity. Different levels and forms of income disparity, such as income inequality by gender or race, can be
represented by segmenting populations in a variety of ways. For the World Bank (2017), income inequality
is defined as the degree to which the distribution of income or consumption expenditure among individuals
or households in an economy deviates from the full distribution of Equality. More specifically, income
inequality is the unequal distribution of income among different actors in an economy (OECD 2017). Income
distribution is a distribution factor that is connected to the distribution of outputs and is expressed as income.



The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)

In quantitative and qualitative research, researchers often distinguish between two types of income
distribution: the size (or individual) distribution and the functional distribution. The size distribution looks at
how income is distributed among households or individuals. The primary goal of this approach is to examine
whether income is distributed equitably among groups in society (Todaro, 1998). From the above theories,
income inequality is defined as a state where income is unevenly distributed among individuals, or
households in society and this concept is used by the research team throughout the study.

There are many measures to describe income inequality in the economy. The topic only gives the
measures commonly used in experimental studies. These are Lorenz curves, Gini index and Atkinson index.

According to Kuznets (1955), the disparity in relative average income tends to widen as per capita
production in urban economic activity grows faster than in agricultural. However, despite the cumulative
effects of savings concentration, according to Kuznets (1955), these trends will eventually reverse over time,
as a result of both redistributive government intervention through through the intervention of laws and
political decisions and a set of less obvious factors that characterize a dynamically developing economy.
First, the declining share of the rich is the result of more control by households in this income group, and
increasing immigration at group levels reduces the share of 5 percent of the population. top earners. Second,
dynamic economies foster an environment of relative individual opportunity, allowing for speedier growth in
younger industries and, as a result, the emergence of new middle classes. Third, there is a growing trend in
these economies of employees moving from low-wage to higher-wage industries. In addition, McCall, L., &
Percheski, C. (2010) observed that the increase in income inequality from the mid-1990s to the present is
characterized by rapid income growth among those with high incomes. Economic inequality research has
expanded beyond a narrow focus on wage and labor market inequality to include incentive wages, corporate
governance, gross income, and corporate governance, among other topics. Families, economic and social
policy, and political institutions are all factors to consider. The authors evaluate and critique recent research
in these areas, as well as recommend areas where sociological study can provide fresh insights into the
characteristics and causes of current income inequality.

2.3. Relationship between the shadow economy and income inequality

In fact, there have been many separate studies for income inequality and the size of the shadow
economy, but currently there are not many research works on the relationship between them (Huynh &
Nguyen, 2020).

By a microscopic approach that includes the share of the shadow economy in a wage equation,
Valentini (2009) found that having income tied to the shadow economy tends to reduce inequality as
measured by ordinary wages in the particular case of the Italian private sector. This result is consistent with
Smith’s (2002) hypothesis that the shadow economy creates jobs make the poor.Huynh and Thanh (2020)
also support the view that the shadow economy reduces income inequality by generating income for the
poor. In addition, the two men believe that the shadoow economy is attractive leading the poor and small and
medium-sized enterprises, unfair competition by circumvention and evasion of the law reduces the income of
the rich and increases the income of the poor, thereby reducing income inequality. import. Even so, an
increase in participants in the shadow economy could increase wage inequality in both sectors as a whole
because wages in the formal economy are more stable than those in the economy as a whole. In the shadow
economy, there is a strong fluctuation range (Binelli and Attanasio, 2010; Binelli, 2016). In addition, if
workers find employment in the shadow economy but continue to receive low wages, the income gap
between individuals is likely to be larger than before, thus increasing employment in the sector. shadow
economy contributes to income inequality (Xue et al. 2014). Because of such conflicting views, the study of
the impact of the shadow economy on income inequality is still limited are attracting many scholars from all
over the world.

In this study it is argued that the shadow economy has a positive effect on income inequality for
several reasons. The first is the prevalence of the shadow economy, which undermines the government’s
ability to collect taxes and provide a fair level of public goods and services (Gerxhani 2004), besides The
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shadow economy also weakens the government’s power to effect redistribution thereby potentially
exacerbating income inequality (Ahmed et al. 2007). Second, the rich invest and look for more profitable
sources, so they may shift to participate in the shadow economy so that they are out of the sight of
management agencies, while the poor invest less and even do not, thus leading to higher income inequality.
In sum, a larger shadow economy can widen income disparities. Based on these arguments, the group
hypothesized the implicit economy higher leads to higher income inequality.

2.4. Determinants of income inequality

According to endogenous growth theory, changes in income inequality are the outcome of changes in
the distribution of wealth in a community, which is then governed by the distribution of ownership of
property, land, capital, education, and technology. Many factors influence the distribution of ownership over
time, including household savings, investment decisions, education spending, politics, institutional quality,
governance effectiveness, technical advancement, economic freedom, and globalization. When analyzing the
causes of income inequality, scholars and researchers have suggested a few factors:

2.4.1. Trade globalization

Many countries’ growth has been fueled by trade, which has boosted competitiveness and increased
efficiency. However, large trade and financial flows between countries, which are fueled in part by
technological advancements, are sometimes blamed for economic disparities. The ability of enterprises to
embrace labor-saving technologies and outsourcing services is a primary cause of the manufacturing sector’s
decline and an increase in skill prices in advanced nations (Feenstra et al. Hanson, 1996, 1999, 2003).
Furthermore, trade openness in advanced nations might have a mixed influence on unskilled wages. It raises
the remuneration for advanced skills, but it can also raise real wages by lowering (import) prices. Increased
trade flows, on the other hand, might help EMDCs reduce income inequality by raising demand and pay for
lower-skilled workers.

2.4.2. Financial globalization

FDI can lead to skill-specific technology progress, which is linked to skill-specific pay bargaining,
resulting in more training for skilled workers than for less skilled individuals (Willem te Velde, 2003).
Furthermore, low-level output FDI from rich countries might become a source of high-level FDI inflows for
developing nations (Figini and Gorg, 2011), aggravating the need for high-level FDI. Financial deregulation
and globalization are also highlighted as causes in the financial industry’s increased wealth, relative skill
levels, and earnings, which is one of the fastest-growing in advanced economies.

2.4.3. Financial strengthening

People and enterprises with financial empowerment can have access to resources to meet their
financial needs, such as saving for retirement, investing in education, pursuing entrepreneurial opportunities,
and responding to shocks. Financial reform paired with more inclusive financial institutions can help to
reduce income inequality while also improving resource allocation. More financial systems provide a
financial boost that reduces income inequality while enhancing resource allocation (Dabla-Norris, 2015).
According to Greenwood and Jovanovic (1990), financial development may benefit the wealthy in the early
phases of development, but the benefits become more widely shared than in advanced economies. Indeed,
multiple studies have discovered that early-stage financial development, as defined by the relative shares of
the banking and stock market sectors in the economy, boosts top incomes. Furthermore, inequality may
increase as people with higher incomes and assets have greater access to finance, contributing to higher
wages and return on investment.

2.4.4. Changes in labor market institutions

Flexible labor market institutions More activity can promote economic dynamism by reallocating
resources for businesses that are more productive and allow for restructuring enterpriseGreater flexibility,
However, may pose difficulties for workers, particularly those with low skills, and thus plays an important



The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)

role in explaining inequality patterns (Alvadero et al associates, 2013). A decrease in union membership
(union rate) can reduce workers’ relative bargaining power, thereby exacerbating wage.

2.4.5. Redistributive policy

Historically, public policy has reduced inequality in advanced economies, primarily through
progressive taxes and social transfers such as public pensions (CBO 2011). However, many advanced
countries are now experiencing rising income inequality, gaps in tax systems, and transitions to combat
rising market inequality. However, progressive taxes have been reduced in some advanced economies over
the last few decades, resulting in lower effective taxes for high-income households and businesses.

2.4.6. Education

Education can play an important role in reducing income inequality, as it determines career choices,
access to employment and wages, and plays a role. In the employment market, it plays a significant function
as an indication of skill and productivity. Although there is a positive association between education and
income inequality, the human capital model of income distribution (Mincer, 1958; Becker and Chiswick,
1966) shows that the effect of higher education on income inequality can be positive or negative depending
on the development of the rate of return to education. Overall, the evidence suggests that the unequal impact
of education is determined by a number of factors, including the size of private and public investments in
education, as well as the rate of return on those investments.

In summary, the causes of income disparity identified in earlier studies can be divided into six
categories: (Huynh Cong Minh, 2019). Macroeconomic indicators such as GDP growth, inflation, and
unemployment are included in the first group. The second category includes fiscal policy actions such as
government size, spending, and subsidies (Dupont and Martin, 2006). Institutional quality, political
considerations, corruption, governance, democracy, and political freedom make up the third group (Reuveny
and Li, 2003; Chong and Gradstein, 2007). The fourth group consists of economic factors such as
globalization, economic openness, economic freedom, and foreign direct investment. The fifth group is
education (Gregorio and Lee, 2002), which includes school years, secondary and tertiary education, and
unequal distribution of education (Gregorio and Lee, 2002). The last group includes natural resources, land
distribution, and initial wealth distribution (Fum and Hodler, 2010).

3. Research method
3.1. Model speficication

INE;, = ag +ay5HA; . + a;Control;; + u; + 5,

Based on the theory and models of previous studies, to analyze the influence of the shadow economy
on general income inequality in the world, the thesis uses the following empirical model:

INE;, is the income inequality in country i at year t.

SHA,; size of the shadow economy of country i in year t.

Control is a vector of control variables including:
* OPE: Trade openness of the country

* INS: Institutional quality index

» EDU: Post-secondary education index

* UNE: Unemployment rate

£ is the random error. & is the vector of the estimated coefficients

To further clarify the impact of the shadow economy on income inequality for each group of countries,
the study adds a dummy variable IG (income group) and an interaction variable IGXSHA with 1G=1 if that
country is a high-income country, 1G=0 if the country is a middle-income country.
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1
INEE'; = g + QISHAE_I + QECGTIWGEEI+ G + IG 4 5HA+ L + Ei,t

In addition, the research team also added a variable that reflects the size of the economy or the wealth
of a country through the variable (GDP per capita) to check if there is a difference in the effect of the impact
of the shadow economy on income inequality between high and middle-income countries. Income inequality
and income level have an inverted U-shaped connection, according to Kuznets (1955). Income inequality
rises with income levels in the early phases of economic development until a particular threshold of GDP per
capita is reached. Higher salaries will assist to minimize income disparity after this turning point. Following
Kuznets’ (1955) theoretical framework, this study proposed an inverted U-shaped link between income
levels and income disparity. The model is:

INE;; = ag +ay5HA; . + a;Control;, + Logeppp: + Log GDPpc®+ p; + 5. (2)

Table 1: Sign Expectations of variables that affect income inequality

Variables Expectation sign References

SHA + Schneider & Enste (2000), Ahmed (2007)

OPE - Barro (2000), Asteriou et al. (2014 ) Wood (1997)
INS - Carmignani (2009)

EDU - Gupta et al. (2002)

UNE + Rice & Lozada (1982)

GDPpc Inverted U-shape Kuznets (1955)

Source: Author’s compilation

To test the effect of the shadow economy on conditional income inequality on education, institutional

guality, and openness of the economy, in the model, We define three interaction terms. Interaction terms are

frequently used in the empirical literature to capture the contingency effect on the relationship between

variables of interest (Ibrahim and Law, 2016). Firstly, the group includes the interaction term between the

shadow economy and trade openness to uncover the moderating role of free trade in the relationship between
the shadow economy and income inequality. The new model has the following form:

INEE,E‘ = g + QISHAE'_.E' + agfﬂntrﬂim + g OPE = SHA + Hi + Ef_.f (3)
Fourth, the interaction term between the shadow economy and institutional quality is included in the
model (4) to determine how the relationship between the shadow economy and income inequality changes

with development in countries with better institutions. The following equation represents the estimated
model:

INE;, = ap + aySHA,;, + a;Control;, + azINS X SHA+ p; + £ 4
Fifth, the team applies the same equation to examine the regulatory role of education with the

relationship between the level of the shadow economy and income inequality. The study includes the
interaction variable between the shadow economy and education as follows:

INEE.E = + ainAi,r+ QECGnWGEEJr+ L EDU = 5HA+H-: + i (5)
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3.2. Estimation method

In this study, for the panel data regression model, three commonly used methods are: (1) the Pooled
least-squares estimation model (POLS); (2) the fixed effects model (FEM); and (3) the random effect model
(REM).

To choose between POLS and REM, the LM (Breusch-Pagan Lagrange Multiplier) test is used. To
choose between REM and FEM, the Hausman test is used.

To remove the effect of unobserved country (u;) characteristics, the team applied fixed and random

impact estimates. In addition, the term error (&;.) can have non-stationary variance and can be sequentially

correlated; therefore, the team used the likelihood ratio test for variable variance and Wooldridge’s (2002)
serial autocorrelation test. Then, the variable inflation factor (VIF) was used to test for multicollinearity, the
Breusch-Pagan Lagrange Multiplier test to check for variable variance, and the Wooldridge test to check for
autocorrelation.

3.3. Data

To measure the impact of the shadow economy on income inequality, a panel data set including 73
countries and territories has been compiled. Of which, 39 high-income countries, and 34 middle-income
countries, based on the World Bank classification for the period 2002-2017 show all variables in the
equation.

The study employs the after-tax and post-trasfer Gini to measure income disparity for the dependent
variable, which is taken from the Standardized World Income Inequality Database (SWIID). This data was
created for cross-country income inequality research by maximizing data comparability while preserving the
broadest feasible coverage between nations and over time. The SWIID Gini Index of income inequality is
calculated by household income using Luxembourg Income Study (LIS) data. The size of the shadow
economy is measured as a percentage of GDP. The results were aggregated according to the study of Medina
and Schneider (2018) using the MIMIC method (many causes, many indicators).

Other control variables include: OPE (Trade Liberalization) as measured by a country’s total exports
and imports as a percentage of that country’s GDP (in %); UNE (unemployment rate) as % of the total labor
force (ILO model estimate); GDP per capita (2010 constant USD); EDU (education index - post-secondary
education) are compiled from World Bank Open Data. The INS (Institutional Quality) variable was
generated by averaging the six Global Governance indicators components. Because the Global Governance
Indicators database only includes continuous data beginning in 2002, the sample estimate ranges from 2002
to 2017.

Table 2: Descriptive statistics result

Variable Obs Mean Std.Dev Min Max
INE 1.168 36.139 8.439 22.9 63.5
OPE 1.168 91.126 52.039 20.722 416.389
SHA 1.168 25.416 13.783 51 69.9
INS 1.168 0.398 0.914 -1.607 1.970
EDU 1.168 52.914 24.353 0.713 136.602
UNE 1.168 8.081 5.176 0.21 33.58
Log_gdppc 1.168 9.286 1.250 6.332 11.626
Log_gdppc2 1.168 87.787 22.937 40.095 135.163

Source: Authors’ caculation
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4. Results and discussion

4.1. Main results

To obtain the results for the research topic, the team used 03 estimation methods (POLS, FEM, REM)
to choose the estimation model that best fits the model proposed by the group.

Table 3: Estimation results of factors affecting income inequality according to OLS, REM and FEM

OLS REM FEM
SHA 0.0625** 0.171*** 0.168***
OPE -0.0268*** 0.0143*** 0.0130***
INS -2.321%** 0.800* 0.283
EDU -0.134*** -0.0194*** 0.0217***
UNE 0.215%** 0.0685*** 0.0647***
_cons 43.24*** 30.64*** 31.19%**
N 1168 1168 1168

t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Source: Authors’ caculation

As a result, the team found that FEM is a suitable model for the research topic. Next, the tests on

multicollinearity, series autocorrelation, and variable variance were carried out and resulted in the following

conclusions: The model does not appear phenomenon. multicollinearity, variable variance, and
autocorrelation. The team took steps to correct the defect and released the final research results.

Table 4: Model results after fixing defects

Variables INE

SHA 0.072***
OPE -0.005**
INS -2.745%**
EDU -0.018***
UNE -0.018
_cons 36.31***
N 1168

t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Source: Authors’ caculation
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The results in Table 4 show that the shadow economy positively affects income inequality (calculated
by Gini coefficient after tax and conversion) and is statistically significant at 0.1%. Specifically, when the
size of the shadow economy as a share of official GDP increases by 1%, income inequality increases by
0.072 units. In other words, the shadow economy can increase income inequality. These findings are
consistent with the initial work on the issue by Rosser, Rosser and Ahmed (2000), who conservatively
concluded that there is a positive relationship between the shadow economy and income inequality. This
result shows that in high- and middle-income countries, income inequality seems to be more strongly
affected by the shadow economy. However, this effect is generally still unclear, meaning that income
disparities are largely dependent on other factors.

The variable is statistically significant at 0.1% and has a negative sign in the model, reaching the sign
expectation suggested by the group, that is, the higher the level, quality, and awareness of education, the
income inequality tends to increase. shrink direction. The sign of the variable is compatible with the study of
Gupta et al. (2002) that the group references. The model shows that when the rate of post-secondary
education increases by 1%, income inequality will decrease by 0.018 units. It can be explained that in high-
and middle-income countries, Although education level is not a significant factor of income distribution, it is
an useful tool for addressing income inequities (De Gregorio and Lee, 2002; Lessmann and Seidel, 2017).

For OPE variables and variables, both have negative signs and have statistical significance at 1% and
0.1% respectively. The findings of the group support the premise that trade liberalization reduces income
disparity significantly (Krieger and Meierrieks, 2016). It is consistent with several empirical studies showing
that trade liberalization helps to balance income distribution. Specifically, when free trade increased by 1%,
income inequality decreased by 0.05 units. This effect is not yet clear, suggesting that income inequality has
little relationship with trade openness. However, it contradicts other research that implies that greater trade
openness raises income. The variable also gives the expected result, that is, the higher the country’s
institutional quality, the smaller the income inequality between countries. The sign of this variable is similar
to the study of Chong and Gradstein (2007), Carmignani (2009) that the team investigated. When
institutional quality is increased by 1 unit, income inequality decreases by 2.745 units. Overall, these
findings strongly support human capital investment, institutional quality, and trade liberalization in
addressing income inequality.

However, with a positive expectation, UNE is the only variable that is not statistically significant. This
means that the UNE variable does not completely affect the dependent variable INE. To explain the above
problem, the group gave the following reasons: The time of data collection for the group’s research was in
the period 2002 - 2017 with 73 research countries, which is the later stage of previous studies. Improved,
real-time earnings metrics lead to different results than previous studies.

Table 5: Estimation results of the models

(1) (2) 3) (4) Q)
SHA 0.014* 0.03* 0.057%** 0.079%** 0.104%**
OPE 0.001 -0.003* 0.005 -0.004* -0.003*
INS 0.135 0.477** -2.426%** -3.742%** -2.521%**
EDU 0.009%** 0.012%** 0.017%** 0.021%** 0.004
UNE 0.039%** 0.036%** 0.019 -0.033** -0.008
IG -10.59*** -7.743%**
IGXSHA 0.008 -0.041
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Log_GDPpc 7.791%%*
Log_GDPpc2 0.479%**

OPEXSHA 0.004

INSXSHA 0.038%**

EDUXSHA 0.001***
Cons 41.41%%% 0.24 36.50%** 36.87%%* 34.96%**

statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Source: Authors’ caculation

From Table 5, in all models (1) - (5), the team finds that the estimated coefficient of the shadow

economy is positive and statistically significant, which means that an increase in the shadow economy leads
to discontent. income equality is higher, not less.

In column (1), when classifying water groups, the OPE and INS variables are not statistically
significant. However, the variable UNE is statistically significant and has a positive sign in line with
expectations. The dummy variable has a negative sign and is statistically significant at 1%, indicating that
middle-income countries face a larger income gap than high-income countries by 10.59 units. In addition,
this reduces the impact of the shadow economy on income inequality. When the shadow economy increases
by 1%, inequality only increases by 0.014 units. This means that in high-income countries, income inequality
is less and the shadow economy’s impact on it is less.

Model (2) when adding control variables, all variables in the model are statistically significant and
most of them reach the expected sign. In this model, The shadow economy continues to have a favorable
effect on income inequality, but this effect is still relatively small, only 0.03. Besides, the variable of
institutional quality has a positive impact on income inequality, specifically, when institutional quality
increases by 1%, it increases income inequality by 0.477 units. This suggests that, in high-income countries,
better institutional quality will increase income inequality.

The team considers the moderating role of other control variables for implicit economic size in
increasing income disparities. Columns (3) - (5) of Table 2 show statistically significant coefficients of the
censored variables. The OPEXSHA interaction variable is not statistically significant, which means that trade
openness does not affect the shadow economy to increase income distribution. In column (4), the variable
INSXSHA has a positive sign providing strong evidence that, for a given country, the shadow economy’s
influence on income inequality increases as institutional quality increases. Going to model (5), we can see
that the interaction variable has a negative sign and is statistically significant at 0.1%, which indicates that
education has a negative relationship with the shadow economy to reduce discontent. income equality. First,
a higher level of education helps to reduce income disparities caused by progress in the economic structure.
For example, if low-wage workers receive greater education, they will be more fitted to the job’s increasing
needs. As a result, rather of widening, the pay disparity between low-skilled and unskilled workers narrows.
In a world of less education, ineffective and low-quality institutions, and less open economic conditions, the
shadow economy cannot reduce income inequality.

4.2. Robustness

The team tested these results for persistence with the following modifications. First, the group tests the
certainty of the results by changing the representative of the dependent variable. Specifically, the pre tax and
transfer Gini index will be used instead of the post-tax and transfer Gini index. However, when carrying out
the re-estimation, the research team had difficulty in finding a suitable model due to the Gini coefficient.

10
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Table 6: Estimation results with Gini pre tax and transfer

Variables Gini pre tax and transfer
SHA 0.132%***

OPE 0.018***

EDU -0.01*

INS -0.038

UNE 0.179***

_cons 40.80***

N 1168

t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Source: Authors’ caculation
The estimated results obtained from Table 4 show that with the Gini coefficient before tax and
conversion, the variable is not statistically significant, the remaining variables are significant in the range of
0.1% - 1% and tend to have an impact. to the difference in income in line with the hypothesis proposed by
the research team. In this result, the Shadow variable has a regression coefficient of 0.132, which means that
when the size of the economy increases by 1%, it will increase income inequality (according to the Gini pre
tax and transfer coefficient) by 0.132 units. This is roughly 1.86 times larger than the shadow economy’s
impact on income inequality as measured by the post tax and transfer Gini coefficients.

Furthermore, to test whether the study results are sensitive to the exclusion of outliers, the team
removed three countries (the 5% of the countries with the highest income inequality in the sample) are:
Honduras, Peru and Colombia, and then re-estimate the results in column (6). The group applies the same
approach to countries with the lowest levels of income inequality (lowest 5% of all countries in the sample):
Belarus, Denmark, and Slovenia get their results in column (7) .

Table 7: Estimation results of robustness

Variables (6) @)

SHA 0.069*** 0.076***
OPE -0.003* -0.004*
EDU -0.014*** -0.002***
INS -2.368*** -2.821%**
UNE -0.015 -0.022
_cons 35.39*** 36.45***
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N 1120 1120

t statistics in parentheses
* p<0.05, ** p<0.01, *** p<0.001

Source: Authors’ caculation

From Table 7, it can be seen that in both models (6) and (7) the variables are almost all statistically

significant and are similar to the expected sign given by the group. In particular, the variable with statistical

significance at the 0.1% level and bearing a positive sign shows that leaving these countries does not

significantly change the main results of the model. Overall, the outliers did not influence the group’s
conclusions about the positive effect of the shadow economy on income inequality.

5. Conclusion

The groups conclusion after summing up the main research results is: The shadow economy has a
positive impact on income inequality, specifically, when the shadow economy increases to 1%, income
inequality increases to 0.072 unit.

It is necessary to consider the shadow economy and income inequality in relation to each other. So,
first of all, countries including Vietham must make accurate statistics on the size of the shadow economy and
make it an indicator that needs to be monitored. The group called on politicians to promote the legalization
of undeclared economic activities and the reduction of dependence on natural resources as mechanisms to
reduce the structural problem of income inequality.

Trade, institutions, and education on the one hand directly affect income inequality, on the other hand,
indirectly affect income inequality through the shadow economy, so countries need to focus on adjusting all
three main policies. this book, specifically:

Firstly, a common pattern for the whole world is impossible, considering the speed of economic
development of countries. Therefore, policymakers need to rely on the situation of each country and specific
region, such as the state regime, and the capacity to implement policies to make the most effective policy.
Furthermore, policies to reduce the size of the shadow economy are required; however, these policies must
be implemented in tandem with other poverty and inequality reduction solutions, as the shadow economy is a
source of income for the poor.

Second, policies to reduce income inequality should emphasize economic freedom, increased trade
exchange, improved institutional quality, job creation, and effective natural resource allocation. course. The
group recommends that governments in the region restructure their economies to change the way they
participate in global integration and develop measures to ensure that all their citizens can benefit from
globalization.

Third, Improving the quality of education, removing financial barriers to higher education, and
providing support for apprenticeship programs are the keys. Because educated people are better prepared to
deal with technological and other changes that directly affect them, these measures can also assist improve
the income prospects of future generations. in terms of productivity.

Fourth, promote financial inclusion securely. Financial development within countries needs to be
accompanied by greater inclusion in order to reduce inequality. In addition, financial development is the
expansion of the range of bank branches commerce, giving residents easier access to cashless payments —
whether via mobile, card, or online — through automated teller machines (ATMs) and credit can boost the
government’s ability to reach out to and help informal participants during recessions like COVID-19 (Fang,
Kennedy, and Resnick, 2020; World Bank, 2019). Governments have a central role to play in reducing
obstacles to the development of the financial system by creating the relevant legal and regulatory framework
(e.g. protecting creditor rights, regulating behavior. business and oversee recourse mechanisms to protect
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consumers; reduce business start-up costs and the number of formalities required to start a business, further
training in entrepreneurship and improve educational outcomes, social insurance

Fifth, is the complementarity between the purposes of development and income equality. Reforms
desired at increasing intermediate residence averages could likewise influence earnings allocation. Clearly,
managing inequality moves outside work conditions and colonial interest though including finance and
surcharge guidelines. The legend to mitigating the downside of both globalization and technological
transformation in state-of-the-art thrifts is an approach schedule of ethnicity to the top instead of ethnicity to
the footing - a timetable that includes. Techniques for skilled production. Policies aimed at upskilling
everyone, ensuring that a country’s infrastructure meets its needs, and encouraging innovation and
technology adoption are thus required to drive growth and ensure more inclusive prosperity.

As for Vietnam, recently General Secretary Nguyen Phu Trong affirmed that Vietnam is building a
socialist-oriented market economy, which means both economic development and social security must be
ensured. Along with the reduction of the shadow economy, there should be policies of education, subsidies,
social welfare, and job creation for individuals escaping from the shadow economy. Thus, the group has
certain quantitative research results that: reducing the shadow economy reduces income inequality, but every
policy has its two sides, if reducing the shadow economy, there is a part of the people living in the excluded
shadow economic sector will lose their livelihood, so in addition to the above-mentioned policies of trade,
institutions and education, the role of the state is to strengthen pulling them out of the economy. However, it
is important to acknowledge that income inequality only tells part of the story regarding inequality. So,
societies are not necessarily concerned with reducing income inequality but with ensuring that all their
residents have an equal opportunity to achieve the outcomes they care about.

Finally, the group proposes that the following studies should develop directions such as:
implementing theoretical models, dynamic models, SGMM models with instrumental variables, lagged
variables, and non-linear or inverted U relationships between business shadow economy and income
inequality.
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ABSTRACT

Purpose

After the crisis period in 2008, the macroprudential policy becomes more popular and is pursued in many
countries worldwide to ensure financial system stability. However, the terrible consequence of Covid-19
stimulates the need of understanding the effectiveness of the macroprudential policy on the post-
pandemic economic recovery and growth process. Therefore, this study aims to examine the impact of
macroprudential policy on economic growth for 124 countries over the period from 2000 to 2019.
Moreover, we investigate how different impact of macroprudential individual instruments on economic
growth and whether excessive tightening policy influences real growth.

Data /Methodology

This study uses the new comprehensive data administrated by the IMF which provides detailed
information on the macroprudential policy and macroprudential individual instruments pursued by each
country. To evaluate the impact of macroprudential policies on economic growth, we adopt the
regression model and use the dynamic two-step system GMM estimator to suffer endogeneity bias.
Additionally, we test the consistency of the GMM estimator for reported results by conducting two
specification tests including Sagan test and Hansen test.

Findings

Our result implies that tightening of the macroprudential policy has made positive contributions to
economic growth, especially in the period following the on-set of the global financial crisis. Moreover,
we find that in the set of 16 tools, tightening five tools including loan loss provisions (LLP), loan-to-
value (LTV), lending restriction (LoanR), liquidity requirements (Liquidity), and systemically important
financial institutions (SIFIs) measures lead to higher economic growth. In contrast, we provide evidence
that the strict regulation of debt service to income (DSTI) and loan to deposit (LTD) generates economic
slowdown, the other nine remaining tools have no significant impacts on economic growth. Furthermore,
we also find that excessive tightening policy can be a barrier to economic growth. We also conduct a
series of robustness tests to ensure our findings of macroprudential policy influence on real growth.

Contributions

Shedding light on the real effectiveness of macroprudential policy in economic growth, we contribute to
the literature about macroprudential policy. Our findings also provide useful insights for policymakers to
carefully consider utilizing and combining macroprudential instruments for different economic purposes
in distinct periods of time. In addition, our results warn policymakers to carefully consider setting
appropriate limits in implementing policy to avoid undesirable adverse effects leading to an economic
slowdown.

Keywords: Macroprudential policy; economic growth; two-step system GMM

! Corresponding author: Nguyen Thi Phuong Thao; Tel: 0974572400; Email: pthaonguyen2400@gmail.com
15



The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)
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AN EMPIRICAL STUDY FROM ASIA-PACIFIC COUNTRIES
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ABSTRACT

By using GMM estimator for unbalanced panel data, we examine the impacts of economic integration on
energy intensity in two aspects: production energy intensity and consumption energy intensity in 38
Asian-Pacific countries over the period from 2005 to 2019. Our results reveal that economic integration
appears to be the main driver for changes in energy demand through different channels (namely scale
effect, composite effect and technological effect). Due to geographical characteristics of the APAC
region, we obtain that the oil price does not much affect the energy intensity. Likewise, high speed of
urbanization do not account for higher enery demand owing to lack of access to energy. We also observe
that the flows of inward FDI tend to weaken because of policy changes. Therefore, our findings suggest
that policy makers should adopt insightful strategies focusing on clean energy and green finance by using
globalization as an economic tool to utilize energy efficiently and sustain economic development.

Keywords: economic integration, energy consumption, energy intensity.

1. Introduction

The Asia-Pacific region encompasses a distint, diverse and dynamic group of economies that exhibits
a microcosm of the globe and long-term prospect for strong economic progress. In recent years, the Asia-
Pacific region has attracted world attention by considerably recognizing the significance of intra-regional
cooperation while displaying the dynamism of economic development, expanded economic sectors and
enhanced interdependence. Outstandingly, this region accounted for approximately one third of the world’s
gross domestic product (GDP) and consumed more than half of the global energy supply (ESCAP, 2019).
The GDP growth rate of Asia and the Pacific region is projected to reach an annual rate of 3.5% by 2030,
which is higher than that of the rest of the world. This would naturally translate into faster growth in regional
energy demand with 2.4% per year by 2030 - compared with 1.5% growth rate in global energy demand by
2030 (ADB, 2009). In other words, increasing the energy supply to fuel growing industries and energy-
intensive lifestyles is of top priority of developing economies within the APAC region.

Consequently, the model of economic development accompanied with increasing energy demand has
made this region achieve at the expense of their environment such as climate change, resource scarcity, and
other environmental issues (Phimphanthavong, 2013). When it comes to take grips with environmental
degradation, the improvement in the efficient use of energy is emphasized as one of the most indispensable
instrument of socio-economic development and strategic commaodities for sustainable development (Sahir &
Qureshi, 2007; UN, 2019). Given the diversity in levels of economic development and natural resource
endowments, Asia-Pacific countries need to demonstrate global efforts with a view to promoting regional
energy cooperation and responding to global challenges. In 2017, an important milestone was reached with
the foundation of the ESCAP Committee on Energy which acts as a dedicated Asia-Pacific
intergovernmental platform on energy. Furthermore, the adoption of the 2030 Agenda for Sustainable
Development and Paris Agreement is expected to shape the energy future of Asia-Pacific countries by
signaling an acknowledgment of the importance to enhance energy security and ease tensions at the
economy-environment interface (UN, 2018).

! Corresponding author: Nguyen Thi Ngoc Linh; Tel: +84 93555 9596; Email: linhnguyen.31191026959@st.ueh.edu.vn
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On the grounds that Asia-Pacific countries are facing with challenges that lead them to make a choice
between economic growth and environmental protection, it is important to trace out to what extent these
economies are exposed to different energy intensity levels. Empirically, there are several particular studies
documenting the linkages between economic integration and technology spillovers (Wolfgang, 2010);
economic integration (combining with different perspectives such as financial development, economic
growth, carbon emissions) and environmental conditions (Muhammad et al., 2011; Rashid S. et al., 2013);
economic integration and CO; emissions (Phuc Nguyen et al., 2019; M. Shahbaz et al., 2019). At the
empirical level, the findings from a number of studies examining the influence of trade openness and inward
FDI flows on energy intensity are controversial and inconclusive across countries, data and methodologies.
To the best of our knowledge, the roles of the economic integration on energy intensity across APAC region
has far been under studied, comparing to researches on energy in other regions (such as MENA, EU,...).
Thus, arising from the ambition of the Asia-Pacific region to continuously pursuing economic in an eco-
friendly way and the urgency of current situation, the objective of our research is “Economic integration and
energy intensity: An empirical study from Asia and the Pacific countries”.

This article is structured as follows. The next section presents a review of the theoretical basis and the
related studies devoted to energy intensity and the impacts of FDI, trade on energy intensity. The third
section discusses in details the research model, data and econometric approaches. Afterwards, the fourth
section illustrates empirical results and discussions while the fifth section concludes the paper by proposing
general recommendations for policymakers as well as limitations and future orientation.

2. Literature Review
2.1. Theoretical basis

2.1.1. STIRPAT (Stochastic Impacts by Regression on Population, Affluence and Technology) model

A STIRPAT model was developed by Dietz and Rosa (1997) and worked as a mathematical
advancement to the IPAT model proposed by Ehrlich and Holdren (1971). Theoretically, this model is
employed for unraveling driving forces of the influence (I) of human activities on environment, which are
synthesized into the population (P), affluence (A), and technology (T). The STIRPAT model is widely used
for empirical researches and policy recommendations to minimize environmental damage (Shi, 2003; Tian
and Da Costa, 2014). In the field of energy intensity, due to differences between energy consumption and
energy production for some purposes, the use of energy for consumption is accompanied by lifestyle and
economic process while the energy utilization in the manufacturing process would be contingent on the level
of technological advancement.

Accordingly, there is a particular literature that probed into the STIRPAT model to explore the
impacts of the economic growth on energy intensity (Parikh and Shukla, 1995; York, 2007; Shahbaz et al.,
2015; Ji et al., 2017). Cole and Neumayer (2004) revealed a positive correlation between CO, emissions and
population, urbanization, energy intensity through examining eighty-six-country panel data over the period
from 1975 to 1999. By the analysis of Behera and Vishnu (2011) in India between 1960 and 2007, the
driving forces of CO, emission (consisting of urbanization, population, industrialization, GDP per capita)
were indicated to deteriorate the environment. Furthermore, Wang et al. (2013) applied an extended
STIRPAT model to investigate the positive relationship between population, the degree of economy,
technology, urbanization, industrialization, and energy consumption structure on the energy-related CO;
emissions in China from 1980 to 2010.
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2.1.2. Pollution-haven hypothesis (PHH) and Pollution-halo hypothesis (PHHH)

The pollution-haven hypothesis (PHH) introduced by Pethig (1976) proposed a positive correlation
between inward FDI flows and environmental degradation. Accordingly, reductions in trade barriers allow
developed countries to concentrate on clean production (Cole 2004) by outsourcing their emissions, while
underdeveloped countries with their lax environmental standards are prone to attract “dirty” production.
However, there has been substantially open to debate over the empirical significance of this hypothesis
(Copeland and Taylor, 2004; Kearsley and Riddel, 2010; Atici, 2012; Oztiirk and Yildirim, 2015).

A

Ecological Damage Turning point

PHH PHHH

(Scale effect) (Composite &

Technical effects)

v

Economic Growth

Figure 1: Pollution-haven hypothesis (PHH) and Pollution-halo hypothesis (PHHH)

In comparison to the PHH, the pollution-halo hypothesis posits that FDI inflows and trade openness
are conducive to environmental welfare and attributes this effect to the adoption of green technologies and
know-how transfer (Atici, 2012). The pioneer study of this two-way relationship is Antweiler et al. (2001)
who broke down the roles of economic growth on the environment into three broad classes: scale effect,
composition effect and technology effect. Accordingly, scale effect suggests that the expansion of economic
activities leads to increased levels of pollution and greater consumption made possible by more wealth
(Lopez, 1994). Composite effect indicates how environmental performance is influenced by the composition
of output, which is based on the level of globalization as well as a country’s comparative advantages. Thanks
to a greater degree of trade and a tendency towards cleaner productions, technique effect helps host country
to achieve better technologies and environmental management practices (Grossman and Krueger, 1996).
Subsequently, there have been several studies that demonstrated the existence of the PHHH as well as
undermined the validity of the PHH (Eskeland and Harrison, 2003; Tamazian et al., 2009; Liu and Kim,
2018).

2.2. Previous studies

2.2.1. Economic integration and Energy consumption

Before embarking on the empirical analysis, it is pivotal for us to understand the importance of
economic integration and emphasize how it affects energy consumption through relaxing restrictions on
cross-border trade and investment flows. Conceptually, economic integration involves the inter-
connectedness among countries, which has the capacity to promote economic growth, support a better
allocation of resources as well as stimulate efficiency and productivity through potential channels comprising
productivity growth, trade and financial integration (Ehigiamusoe and Lean, 2018) (see Figure 2 for a
conceptual framework). In other words, economic integration exerts its influence on economic growtth
primarily through trade openness and direct foreign investment (FDI) inflows, in which the role of foreign
direct investment (FDI) and trade in promoting economic activities has been extensively studied in literature
(Kojima, 1973; Buckley and Casson, 1976; Bhagwati and Tironi, 1980; Helpman, 1981). Theoretically,
economies that are engaged in trade and investment activities to accelerate growth have witnessed a greater
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prosperity over the past few decades (Tang et al., 2015) through knowledge transfers and competitiveness
(Shahbaz, 2012; Eris and Ulasan, 2013; Ee, 2016).

Despite great advantages, there still remains a well-documented linkage between environmental
performance and economic development in the existing literature since globalization has been a key
parameter in hastening natural resource depletion and environmental devastation (Zakarya et al., 2015;
Zhang and Zhou, 2016). Also, Sohag et al. (2015) revealed that the elasticity of economic development to
energy intensity varies among countries as each country's growth model depends on its phases of economic
cycle. By employing different econometric methodologies such as Granger causality tests, error correction
models (ECM), ARDL bounds testing and panel cointegration, a plethora of researchers has have shed light
on the energy-growth nexus and uncovered heterogeneous results, which can be broken down into four
possible hypotheses: Firstly, the growth hypothesis postulates unidirectional causality from energy
consumption to economic growth (Odhiambo, 2009; Imran and Siddiqui, 2010; Apergis and Payne, 2010);
Secondly, the conservation hypothesis indicates unidirectional causality from economic growth to energy
consumption (Kraft and Kraft, 1978; Gelo, 2009; Bartleet and Gounder, 2010; Binh, 2011); Thirdly, the
feedback hypothesis reflects the interdependence and the bidirectional causality between these two terms
(Jumbe, 2004; Paul and Bhattacharya, 2004; Belloumi, 2009; Belke et al., 2010); Lastly, the neutrality
hypothesis confirms the absence of any causality between economic growth and energy consumption, which
implies that energy conservation policies will have an insignificant impact on economic development (Jobert
and Karanfil, 2007; Chiou-Wei et al., 2008).

—{ Economic Integration J—
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Figure 2: The conceptual framework of the relationship between
economic integration and economic growth

2.2.2. Trade openness and Energy intensity

By and large, a relatively open economy grows faster than a relatively closed economy for the reason
that trade openness generates higher levels of income, helps utilize the resources efficiently and exploits the
economies of scale through its static and dynamic gains deriving from the process of resource reallocation
and productivity gains respectively. As far as the greater role of trade openness is concerned, this
phenomenon impacts environmental performance via the scale effect, the composite effect and the technique
effect (Papageorgiou et al., 1991; Tsurumi and Managi, 2010) (see Figure 3 for a detailed framework). The
scale effect anticipates that trade expansion will help achieve economies of scale thanks to increased flows of
domestic production and consumption. Globalization through trade makes a significant contribution to the
improvement of economic structures by changing the production inputs’ ratio, which is called the composite
effect. The technique effect asserts that on the brink of continuous technical innovations, trade openness will
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provide the host country with opportunities to access emerging technologies from advanced countries,
thereby compounding the positive environmental impact.

Taskin and Zaim (2001) adopted an econometric approach on 50 countries from 1970 to 1990 and
demonstrated that trade openness had a positive effect on environmental sustainability. Cole (2006) in a
study of 32 countries explored that when trading volume increases, it will stimulate capitalization and
economic activities, thus affecting the host country's energy use. Furthermore, by generating higher levels of
income, trade openness promotes people’s awareness of the importance of environmental protection, which
helps accelerate the political pressures on policy makers for a better environment. Shahbaz et al. (2013)
employed ARDL and ECM approaches on South African economy covering the period 1965 to 2008 and
obtained that trade openness enhances environmental quality, ceteris paribus, if technical effect dominates
scale effect. Rafiq et al. (2016) employed both linear and nonlinear panel models for the data collected in 22
emerging economies and realized that energy intensity is considerably declined against trade openness.
Outstandingly, in an attempt to emphasize the positive impact of trade openness on the environment, Hossain
(2011) and Sebri and Ben-Salha (2014) studied the case of BRICS countries from 1971 to 2010 and found
that trade openness appeared to have a significant influence on the promotion of renewable energy. These
studies also showed that trade liberalization favored a transfer of advanced foreign and green technologies,
thus helps the host country stimulate more investments in renewable energy and without undermining the
quality of the environment.
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Figure 3: The conceptual framework of the interconnection among trade openness,
economic growth and energy intensity

In contrast with these works, Antweiler et al. (1998) acknowledged that expanded trade might
aggravate environmental performance in the absence of appropriate environmental policies. Ahmed (2017)
and Munir and Ameer (2018) gave contradictory results that trade openness increased pressure on natural
resources and led to an increased specialization in energy-intensive production techniques. Also, Zakarya et
al. (2015) documented that due to less stringent environmental regulations, developed countries would seek
for a ‘pollution-haven’ and swing their pollution-intensive industries towards developing countries in order
to avoid paying expensive pollution control costs in their own countries.

2.2.3. Foreign direct investment (FDI) and Energy intensity

A handful of empirical studies on the existing FDI literature have recently been concentrated on the
spillover effects of FDI on energy intensity and demonstrated that FDI could pose a threat to the environment
on the one hand as it could be a driving force for energy efficiency on the other hand. First and foremost,
Mielnik and Goldemberg (2002) illustrated a considerably declined energy intensity in response to a rise in
FDI flows owing to the advent of modern technologies for a sample of 20 developing economies. In support
of this view, Hubler (2009) employed CGE modeling to analyze the relationship among FDI, trade, and
energy-saving technologies and discovered that FDI and trade could significantly encourage the energy-
saving technologies. The results also indicated that the host country would take great advantage of advanced
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low-carbon economy concepts from foreigners, thus, in turn improves the national sustainable development
capacity. Ting et al. (2011) applied the LMDI model to decompose the energy intensity into three driving
determinants including scale effect, composite effect, and technical effect. The results argued that the scale
effect reduces the energy intensity, while the composite and technological effects of FDI do not appear to
promote energy efficiency. In an extensive study, Yue et al. (2011) relied on country-specific characteristics
of China to examine how FDI exerts its influence on energy use and concluded that only the FDI scale effect
has played a leading role in the decline of energy intensity. Dean et al. (2009) reported that the eco-friendly
FDI inflows of joint ventures which are specialized in pollution abatement, could be a key determinant to
undermine the validity of pollution-haven hypothesis.

The role of FDI on energy intensity, ipso facto, is still open to debate due to its mixed results owing to
different samples and environmental regulations, which reflects variations in the capacity of regions to
absorb and benefits from environmental spillovers. Therefore, the quality and quantity of FDI inflows are
determined by how strict and appropriate the environmental regulations are, which will bring about different
influences on energy intensity (Shen et al., 2017; Hou et al., 2018). Correspondingly, the accumulation of
foreign direct investment may exacerbate the discrepancies in the energy intensity of regions with lax
environmental regulations. In the new, digital-driven era of globalization, it is believed that FDI will loosen
the environmental regulations and accelerate the energy consumption to manufacture pollution-intensive
products due to the fact that the host country strives to gain their competitive advantages (Copeland and
Taylor, 2004; Kolstad and Wiig, 2012).

3. Methodology and Data

3.1. Hypotheses

As it is one of the primary inputs used in the energy production process, regardless of the development
level of countries, energy supply needs to be sustained to maintain and improve the current production level
and prosperity (Alam et al., 2016). Considering that countries tend to specialize in sectors where they can
gain competitive advantages in global markets, trade openness is convinced to induce economic growth by
requiring further energy demand, and thereby leads to a deterioration in environmental quality.
Consequently, we state hypotheses on the nexus between trade openness and two aspects of energy intensity,
as follows:

Hi: There exits a positive relationship between trade openness and consumption energy intensity.
H»: There exits a positive relationship between trade openness and production energy intensity.

On the one hand, financial openness increases loan supply and decreases loan costs, which stimulates
the investments and consumption made by companies and households as well as economic activities. Ipso
facto, the demand for fossil fuels increases, while environmental deterioration increases (Koengkan et al.,
2018). On the other hand, R&D activities can be developed and pollution-intensive industries reduced by
using hybrid technologies that provide high energy efficiency (Tamazian et al., 2009; Aung et al., 2017). As
a result, we hypotheses on the nexus between FDI inflows and two aspects of energy intensity, as follows:

Hs: There exits a positive relationship between flows of inward FDI and consumption energy intensity.
Ha: There exits a negative relationship between flows of inward FDI and production energy intensity.

3.2. Empirical Models

With the purpose to measure the scale of the impacts of economic integration through FDI inflows and
trade openness on energy intensity, our study applies a baseline function from the theoretical grounds of
IPAT model (the Influence, Population, Affluence, and Technology) developed by Ehrlich and Holdren
(1971) and the stochastic version of IPAT (namely STIRPAT model) proposed in 1997 by Dietz and Rosa.
We decompose the energy intensity function into three key driving factors: income level (Income),
industrialisation (Industry), urbanisation (Urban), which are employed as main variables in several empirical
investigations (Lin et al., 2017; Majeed and Taugir, 2020; Pham et al., 2020). Furthermore, we consider trade
openness (Trade) and FDI inflows (FDI) as indicators of economic integration (Phuc Nguyen et al., 2019).
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While the oil price (OP) is included as a determinant of the oil demand side (Omri and Nguyen, 2014), the
energy supply (ES) is added to substitute for the supply side’s determinant (Azam et al., 2015). Based on
these high-ranking literature, we study the empirical research of energy intensity through the following
equation:

(1) Elii= ag + a1Elit.1 + Bilncomei; + BoIndustryic+ BsUrbani + BaTradei; + BsFDIlic+ BsOPit + B7ESic + i + €it

where: i, t refers to country i at year t. o, and [ are the estimated coefficients. yi denotes country effects
and it is the error terms.

Taking advantage of the previous literature of Phuc Nguyen et al. (2020), we examine the influences
of economic integration on energy intensity from two main aspects: production energy intensity (PEI) and
consumption energy intensity (CEI), separately. To specify, the production energy intensity is highly related
to the industrial structures since industrialization makes higher value-added manufacturing use more energy
than does traditional agriculture or textile industries (Lin and Zhu, 2017) while urbanization is a major
determinant impacting the energy consumption intensity due to an increase of residential households demand
urbanization and economies of scale (Shahbaz et al., 2015). Consequently, we keep industrialization as the
main factor of the model for production energy intensity and use urbanization as the key determinant for
consumption energy intensity model:

(2) PElii=ag + a1 PEli.1 + B1Incomeit + B2Industryi + BsTradei+ PaFDIic + BsOPic + BsESic + vi + €it
(3) CEli=ag + a; CElj-1 + ﬁllncomen+ BzUI‘bann'f' [33Traden+ [34FD|it + Bsopit+ ﬁeESit +tyit s

3.3. Data and Variables’ description

This study uses panel data covering 2005-2019 on 38 countries across Asia and the Pacific region (see
Table 1, for sub-regions and countries list). These selected countries are based on WTO’s members list and
the availability of the database. Besides, there has been a lack of updated secondary data of CEI and crude oil
prices over the period from 2016 to 2019. Accordingly, income level, industrialisation, urbanisation, trade
openness, and FDI are measured as the logarithm of real GDP per capita, industrial value added (% GDP),
urban population (% total population), trade openness (% GDP), FDI net inflows (% GDP) respectively,
which are previously used in several studies (see Canh et al, 2019; Canh et al., 2020 among others). The
annual average crude oil price and total primary energy production are sequentially transformed to the
natural log before using them as a proxy for energy price and energy supply, respectively. The data were
collected from the electronic database of the World Bank, the EIA, the Federal Reserve Economic Data and
statistics portals (Statista and Wordometer).

Table 1: Asia and the Pacific’s sub-regions and countries list

Sub-region Country

Central and West Asia Afghanistan, Georgia, Kazakhstan, the Kyrgyz Republic, Pakistan,
Tajikistan, and Uzbekistan;

East Asia Japan, Hong Kong, the Republic of Korea, Macao, Mongolia, the People’s
Republic of China, Taiwan;

The Pacific Australia, Fiji Islands, Kiribati, New Zealand, Papua New Guinea, Samoa,
Solomon Islands, Timor-Leste, Tonga, and Vanuatu;

South Asia Bangladesh, Bhutan, India, the Maldives, Nepal, and Sri Lanka;

Southeast Asia Brunei Darussalam, Cambodia, Indonesia, the Lao People’s Democratic
Republic, Malaysia, Myanmar, the Philippines, Singapore, Thailand, and Viet
Nam:;

Details of our variables and their descriptions are presented in the Table 2.
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Table 2: Variables, Measurements, and Descriptions

Symbols  Data range Measurements Sources Expected Sign

1 Explained variables

Log of Primary energy WDIs & Our World

CEl 2005-2019 consumption per capita  (kg/ in Data N/A
person)
Log of Energy intensity level of
PEI 2005-2015 primary energy (MJ/$2011 PPP WDIs & EIA N/A
GDP)
[ Explanatory variables
PEI  CElI
Log of GDP per capita (constant
Income 2005-2019 2010 US$) WDIs & CEIC - +
Industry ~ 2005-2019 '"dustty including construction), by 0 sraicta - ¥
y value added (% of GDP)
i 0,
Urban 2005-2019 Urban populatlo_n (% of total WDIs & B N
population) Wordometer
ES 9005-2019 Log of Prlmary energy production WDIs & EIA N N
per capita (kg/person)
OP 2005-2015 Log of Crude oil prices FRED -
Foreign direct investment, net
FDI 2005-2019 inflows (% of GDP) WDIs & CEIC - +
Trade 2005-2019 Trade (% of GDP) WDIs & CEIC + +

[] Note: N/A denotes not applicable since CEIl and PEI are regressands. We keep their lags as independent
variables to indicate their persistence.

3.3.1. Foreign Direct Investment (FDI)

FDI is an important economic tool for economic development where the flows of FDI could address
the gap between desired investment and the mobilization of domestic savings (Todaro and Smith, 2003) and
help the host country break the vicious circle of underdevelopment by generating more job alternatives,
sufficient capital financing as well as boosting economic growth (OECD, 1997; Hayami, 2001). However,
FDI is often a double-edged sword through different channels. It introduces advanced technologies to
improve energy efficiency on the one hand as it may lead to a “rebound effect”, which results in an increase
in energy consumption by attracting more pollution-intensive industries on the other hand.

3.3.2. Trade Openness (Trade)

Trade openness can be calculated as the ratio of a country's aggregate value of exports and imports to
the country's gross domestic product (GDP) in a year. The degree of trade openness demonstrates the
progress of the trade structure of a country and its integration into the world trade. Trade openness has sped
up the growth of both developed and developing economies through inducing higher trade volume and
expanding scale of economic activities. Thus trade openness changes the structure of production of goods by
changing the capital-labour ratio and brings energy-saving techniques to the host country, thus might help to
reduce energy intensity for both production and consumption. Adversely, an increase in trade potentially
accelerates ecological damages when the way of consuming energy does not focus on going green.
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3.3.3. Energy Intensity (EI)

Energy intensity refers to the energy requirements to produce a unit of GDP and reflects an efficient
allocation of energy resources to attain wealth and higher standards of living. Through different
decomposition approaches, it can measure the marginal impact of industrial structure, technological
innovation and other factors on the change of energy efficiency (Fisher-Vanden et al., 2004). The lower
energy intensity is, the more efficiently and effectively a country is utilizing its energy resources. Obviously,
as the level of energy intensity is determined by the level of economic development, it is assumed that the
energy intensity of highly developed members tends to be lower than that of developing ones.

3.3.4. Level of Income (Income)

The higher the living conditions and income levels are, the more urban residents increase their
consumption. As a result, consumer behaviors have gradually shifted from ‘survival mode’ to ‘development
mode’ and eventually to ‘enjoyment mode’, which may directly or indirectly accelerate total energy use.
Moreover, a country is believed to have an energy-dependent economy if there exists a causality running
from energy consumption to income. It means that any shortage of energy could affect income adversely.
Intuitively, once a country achieves an economic turning point, it will pay more attention to environmental
issues and hence, makes an effort towards minimising pollution.

3.3.5. Industrialization (Industry)

Industrialization plays a crucial role in human sustainable development through its impact on
technological innovations and social changes. As the economy goes through the stages of pre-
industrialization, industrialization, and post-industrialization, there are adjustments in the final demand
structure. In the pre-industrialization stage, traditional agriculture or basis manufacturing is the dominant
industry that can be satisfied with low energy intensity. Next, in the industrialization stage, newer
infrastructure projects are conducted to facilitate mass production and mass consumption. Then, the post-
industrialized stage witnesses a remarkable shift from a manufacturing to a service-oriented or knowledge-
based economy, thus in turn exposes to a lower energy intensity level. Accordingly, on the researches of
Welsch & Ochsen (2005), the empirical results concluded that technical progress such as budget effect and
adoption of energy-intensive technologies acts as an energy saving factor. In a comparative study, Tan and
Zhang (2010), Sohag et al. (2015) and Wei et al. (2016) noted that in different countries technological
innovation has a positive influence on energy efficiency and correspondingly reduces energy consumption at
a given level of output.

3.3.6. Urbanization (Urban)

The urbanization process means the large-scale movements of the labor force and thus leads to
changes in industrial structure of the whole economy. Urbanization can affect energy use by several
channels, which might be classified under four groups (Madlener, 2011). Firstly, urbanization affects energy
use by promoting production. Due to the increases in economic activities, a transition process has shifted
from the less energy-intensive agricultural sector to the more energy-intensive industrial sector. Secondly,
urbanization exerts its influence on mobility and transportation by raising the level of private transportation,
which in turn increases the demand for energy and raw material of urban areas. Thirdly, increased
urbanization is accompanied by infrastructure expenditures and intensive construction activities, which
makes upwards pressure on energy intensity. Fourthly, urbanization can influence energy demand through its
impact on consumer behaviors involving consumer needs and lifestyles of households. It means that
urbanization makes city-dwellers wealthier, and hence, consumption structures of people change with more
energy-intensive products. Correspondingly, Poumanyvong et al. (2010) reinvestigated the impact of
urbanization on road energy use using the data of countries classified by income and noted that urbanization
raises more demand for energy in higher income countries comparatively in lower ones.
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3.4. Research methods

In the context of a dynamic panel data model with a lagged dependent variable and a sample having a
relatively large number of cross-sections (N = 38 countries) but a relatively short duration of time (T = 11
years), we applied diagnostic tests for panel regressions and tested endogeneity problem through different
regression models: pooled OLS, fixed effects (FEM), random effects (REM), Feasible Generalized Least
Squares (FGLS). Then, we also treat the strong existence of measurement error by employing a two-step
system GMM for the estimation of dynamic unbalanced panel data (Lee, 2007). This method was proposed
by Arellano and Bond (1991) as a technique to deal with endogeneity, heteroscedasticity, and serial
correlation through the creation of a weighting matrix of the internal instruments. According to Roodman
(2006), the validity of the instruments used in GMM estimator is checked by employing the Hansen and the
Arellano-Bond's AR (2) tests. As the two-step system GMM estimator (SGMM) is a good estimation tested
in many existing studies, this is the reason why we used it as a robustness check in this paper.

4, Estimation results and Discussions

4.1. Descriptive statistics
Table 3: Result of Descriptive Statistics

Variable Observations Mean SD Minimum Maximum
PEI 439 0.6758845 0.2549139 -0.370412 1.395623
CEl 546 2.958728 0.6129587 1.314447 4.183442
Income 599 3.606599 0.6097508 2.552954 4.857285
Industry 595 26.43779 12.28262 3.720151 74.11302
Urban 600 48.29127 25.77952 12.978 100

Trade 592 100.1658 74.73598 0.1674176 442.62
FDI 600 4977157 7.327972 -37.17265 58.51875
OoP 600 1.842258 0.1172925 1.636424 1.998564
ES 441 2.628066 1.679656 -2.10319 9.708259

4.2. Correlation matrix

According to Baltagi (2008), if the correlation coefficient is greater than 0.8, there is an existence of
multicollinearity in variables. Thus, our result indicates that there does not happen multicollinearity problem
since none of the correlations have an absolute value above 0.8. Consequently, these five explanatory
variables can be together in the same model when we employ regression estimators on them.

Table 4: Correlation matrix

Variable PEI CEl Income Industry Urban Trade FDI OoP ES
PEI 1.000
CEl 0.2301 1.000

Income -0.0655 0.8671 1.000

Industry ~ 0.2859 0.4109 0.2458  1.000

Urban -0.0504 0.8517 0.8627  0.1906 1.000

Trade -0.2687 0.3795 0.3633  -0.1423 0.4323  1.000

FDI -0.2710 0.2381 0.2158  -0.2402 0.3262 0.7134 1.000

OP -0.0407 0.0055 0.0194  -0.0206 0.0023 0.0392 0.0402 1.000

ES 0.2504 0.4566 0.3805  0.4714 0.4098 -0.3036 -0.2639 0.0045 1.000
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4.3. Diagnostic tests

4.3.1. Test of Multicollinearity
Table 5: Multicollinearity test with VIF on PEI & CEI model

PEI model CEI model

Variable VIF 1VIF VIF UVIF
Trade 2.62 0.380986 4.97 0.201396
FDI 2.04 0.489113 4.03 0.248206
ES 1.82 0.548000 2.72 0.367376
Income 1.75 0.572738 2.12 0.471635
Industry 1.34 0.746211 1.84 0.543377
oP 1.00 0.997246 1.00 0.995753
Mean VIF 1.76 2.78

A Variance Inflation Factor (VIF) is applied to test multicollinearity in this paper. According to
Freund et al. (2006), if 0 < VIF < 10, the multicollinearity is acceptable; if 10 VIF < 100, there will be
multicollinearity; if VIF > 100, there will be strong multicollinearity. According to Table 4.3 and 4.4, the
mean VIF of the variables in our models are 1.76 and 2.78, respectively. Since the results are less than ten,
the multicollinearity problem does not exist.

4.3.2. Test of Heteroskedasticity
Table 6: Heteroskedasticity with PEI and CEIl model

PEI CEl
Chi?-statistic 0.0000 0.7751

If the test statistic has a p-value (preferbly) below a threshold (e.g. p < 0.05) then the null hypothesis
of homoskedasticity is rejected and assuming the hypothesis Hi: Variance of the residual term from a
regression changes. We applied the variance test of Breusch-Pagan/Cook-Weisberg (1979, 1983) and
explored that there exists heteroskedasticity in PEI model.

4.3.3. Test of Autocorrelation
Table 7: Autocorrelation test with PEI and CEI model

PEI model CEI model
F(1, 37) 17.00 12.82
F(1, 37) 17.00 12.82

As the test statistic has a p-value smaller than 0.05, we reject the null hypothesis Ho: no first order
autocorrelation in the model and accept the alternative hypothesis Hi: There is an existence of
autocorrelation in the model. Using Wooldridge (2002) test, we observed a phenomenon of autocorrelation
in both PEI and CEI models.

4.4. Regression results

4.4.1. Pooled OLS regression
Table 8: Regression result of the Pooled OLS

PEI model CEI model
Income -0.043927** 0.5219872***

(0.021) (0.0449)
Industry 0.0036998***
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(0.0009)

Urban 0.0074309***

(0.001)

Trade -0.0002128 0.0011362***
(0.0002) (0.0003)

FDI -0.0029223 -0.0012551
(0.002) (0.003)

OoP -0.057556 -0.0469624
(0.096) (0.132)

ES 0.0190563** 0.0697528***
(0.008) (0.01)

CONS 0.8542217*** 0.5209878*
(0.19) (0.27)

Note: *, **, *** denote statistical significance at the 1%, 5% and 10% levels, respectively.

As a pooled OLS is a simple OLS technique, it ignores all the individually specific effects and violates
some basic assumptions such as the orthogonality of the residual terms. Therefore, Fixed effect model (FEM)
and Random effect model (REM) (Brooks, 2008) which are applied in most financial research, are necessary
to employ in order to avoid unobserved heterogeneity. While fixed effects model includes constant variables
across individuals which allows the individual or time explicit effect to be correlated with explanatory
variables, random effects model is a statistical model in which the model parameters are random variables.
This type of model is more adaptable and the endogeneity problem can be addressed by including mean of
the time-varying covariate as an indicator in the model (Bell et al., 2015). Outstandingly, the pros of REM
are the cons of FEM and the limitations of REM are the strengths of FEM.

4.4.2. Fixed-effects model & Random-effects model regression
Table 9: Regression result of the FEM & REM

PEI model CEI model PEI model CEI model
Income -0.280103*** 0.5149027*** -0.2030485*** 0.516354***
(0.044) (0.064) (0.036) (0.058)
Industry  -0.0035977*** -0.0014612
(0.001) (0.001)
Urban 0.0083931*** 0.008792***
(0.0027) (0.002)
Trade 0.0007645*** 0.0003387 0.000504*** 0.0004086*
(0.0002) (0.0002) (0.0002) (0.0002)
FDI -0.0003436 -0.0005982 -0.0007688 -0.0005697
(0.0008) (0.001) (0.0008) (0.001)
OoP -0.0382269 -0.0041388 -0.0470011* -0.0068197
(0.028) (0.035) (0.027) (0.034)
ES -0.0014285 0.0538231*** 0.0140459 0.0526476***
(0.012) (0.015) (0.01) (0.013)
CONS 1.799876*** 0.5395881*** 1.468522*** 0.5129084***
(0.158) (0.187) (0.135) (0.169)

Note: *, **, *** denote statistical significance at the 1%, 5% and 10% levels, respectively.
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Not only does the Hausman test detect the endogenous regressors in the model, but it also helps
researchers make a decision between two methods (FEM and REM) for a panel data approach. The Hausman
test checks for a more proficient model against a less effective one to make sure that the more suitable model
gives the expected outcomes consistently. According to Brooks (2008), if the p-value for the Hausman test is
less than 1% and leads to reject the null hypothesis Ho, it suggests that the random effect model is not
suitable, thus the fixed effect model is preferred.

Ho: Random effect model is appropriate

H1: Fixed effect model is appropriate

With the following testing results:

Hausman test for PEI model: Prob > chi?> =  0.0000

Hausman test for CEI model: Prob >chi? =  0.9925

According to the results of the Hausman test, since the p-value of the PEI model is 0.0000 which is
smaller than 5%, we reject the null hypothesis “the random effect model is appropriate”. The p-value of the
CEI model is 0.9925 which is higher than 5%, as a result, the null hypothesis “the random effect model is
appropriate” fails to reject. These testing results concludes that the fixed effect model is suitable for the PEI
model and the random effect model is appropriate for the CEl model.

4.4.3. Feasible Generalized Least Square estimation (FGLS)
Table 10: Regression result of FGLS

PEI model CEI model
Income -0.0215372 0.4514494***
(0.015) (0.041)
Industry 0.0027698***
(0.0007)
Urban 0.0108216***
(0.001)
Trade -0.0003032*** 0.0002676**
(0.0001) (0.0001)
FDI -0.0010764** -0.0000976
(0.0005) (0.0005)
OP 0.009714 -0.0026193
(0.011) (0.011)
ES 0.0081079 0.034573***
(0.0061) (0.0099)
CONS 0.7126667*** 0.7168542***
(0.057) (0.105)

Note: *, **, *** denote statistical significance at the 1%, 5% and 10% levels, respectively.

In terms of PEI model, we choose Income, OP and ES to be instrumental variables due to the
insignificant impacts of these exogenous variables on PEI and specific characteristics of the APAC region.
With regards to CEI model, Trade and OP are picked as instrumental variables since they are not influenced
by the other variables in the model. Moreover, FDI is not selected to be an instrumental variable despite its
statistical insignificance on CEI. To specify, the amount of inward FDI should be considered as an
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endogenous variable as it can directly or indirectly affects the economies of scale and leads to structural
changes in energy consumption.
4.4.4. GMM estimation

We employ the two-step system GMM estimator which was first proposed by Arellano and Bover
(1991) to overcome the issue of autocorrelation by using lagged regressor as well as control the endogenity
and heteroskedasticity problems within individuals (Roodman, 2006).

Table 11: Regression result of the GMM

PEI CEl

Income -0.0059615* 0.0611511***
(0.002997) (0.009)

Industry -0.0012416***
(0.00023)

Urban -0.002264***

(0.0003)

Trade 0.0000678* 0.0000945*
(0.00004) (0.00005)

FDI 0.0009649*** 0.0024796***
(0.0003) (0.0004)

OP 0.0056301 0.0054835
(0.0067) (0.0079)

ES 0.0066669*** 0.0200058***
(0.0018) (0.0014)

CONS 0.0144834 -0.1251905***
(0.0194) (0.0184)

AR(1) 0.007 0.090

AR(2) 0.333 0.422

Sargan test 0.388 0.595

Hansen test 0.748 0.659

Note: *, ** *** denote statistical significance at the 1%, 5% and 10% levels, respectively.

On the grounds that all Hansen tests are greater than 0,1; the AR(1) test has the p-value less than 0,1;
AR (2) test shows the p-value greater than 0.1, we can conclude that the conditions for the model’s
consistency and rationality are satisfied.

4.5. Discussions

This paper investigates the relationship between economic integration and energy intensity on two
aspects with seven factors considered as main indicators of energy intensity. The empirical results indicate
that GDP per capita as income level has a negative impact on production energy intensity, which is
consistent with existing studies (Canh et al., 2020) and supports the idea that higher income level exerts a
positive influence on renewable energy transition (Hesary and Rasoulinezhad, 2020). Accordingly, when
GDP per capita increases, people tend to voice their concerns about environmental issues, which in turn
makes an upwards pressure on the government for stricter environmental regulations and the promotion of

29



The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)

energy transitions. Correspondingly, FDI inflows to the region witnessed a decline by 2 per cent in 2017 due
to policy changes and fast growth of digital economy-related sectors (ESCAP, 2019). Furthermore, Industry
shows a negative impact on production energy intensity, which is supported by previous studies (Li and Lin,
2014; Canh et al., 2020). In other words, a reduction in energy intensity within the APAC region can be
attributed to significant energy efficiency gains made in the industrial sector and the fast growth of digital
economy-related sectors such as e-commerce business. Adversely, trade openness exerts its positive
influence on energy intensity, which can be indicated that the higher level of trade liberalization a country
has, the greater use of its energy resources is required for manufacturing and consumption. Specifically,
pollution-intensive industries that use more energy and capital, have a tendency to encourage trade due to
lower tariffs or non-tariff barriers (Shapiro, 2021). Besides, our empirical result shows that FDI has a
significantly positive influence on the production energy intensity, which reveals that FDI can stimulate a
shift from less energy-intensive industries to greater ones (Michael et al., 2008). What’s more, there exists a
statistically insignificant correlation between the oil price and production energy intensity. Particularly,
thanks to great natural resource endowments, the majority of APAC economies are net energy exporters such
as Kazakhstan, India, Indonesia, Iran, Malaysia, to name but a few (ESCAP, 2016). Nandha and
Hammoudeh (2007) also examined the linkage between oil price and energy intensity in 15 APAC countries
and reported that no country was fundamentally sensitive to the rise or fall in crude oil price.

With regards to consumption energy intensity, there is a strongly positive correlation in the
relationship between income level and consumption energy intensity (CEI), which was supported by previous
literature (Canh et al., 2020; Trong et al., 2020). Precisely, a 1% rise in GDP per capita would bring about an
increase the consumption energy intensity by 5.5%. This suggests that when the living conditions and
income levels are improved, urban residents have a tendency to increase their consumption by shifting their
consumer behavior from ‘survival mode’ to ‘development mode’ and finally to ‘enjoyment mode’. For
instance, energy consumption accompanied with the transportation sector has risen in line with the growing
passenger vehicle uptake. Additionally, urbanization is negatively correlated with consumption energy
intensity, which was reported in the study of Bilgili et al. (2017) for a sample of 10 Asian countries from
1990 to 2014. In spite of the fast speed of urbanization and the advent of mega-cities across the APAC
region in the observed period, the number of people living in these modern cities at that time remained
unremarkable and there was still a lack of access on energy. Besides, a positive relationship between trade
liberalization and consumption energy intensity means that the more a country is open to trade, the greater
the number of goods and services are exported and imported among countries. Likewise, being consistent
with the study of Chongmen and Yu (2018), our result shows a positive impact of inward FDI flows on CEl,
which indicates that the FDI inflows has created a more favorable environment for the expansion of
economies of scale and structural changes, which in turn sped up the growth of pollution-intensive industries.
Outstandingly, oil price has an insignificant effect on energy for consumption, which means that if the oil
price goes up or down, energy demand for consumption remains unchanged. In other words, a lower oil price
environment is not the only determining factor that boosts demand for oil or stimulates economic growth as
consumer confidence regarding the future outlook has an immense impact on the level of spending within an
economy (The Asia-Pacific Risk Center, 2017). Amongst other reasons, fuel subsidies and
governments’resilienct policies against future oil price increases may play roles in the insensitivity
of movements in energy prices, especially in East Asia (Han and Phoumin, 2014). Last but not least, primary
energy supply (ES) shows a significantly positive sign in the correlation with both PEI and CEI, which is
true with the case of APAC economies (Canh et al., 2020).

Lastly, this implies that the higher degree of trade openness and FDI inflows play a vital role on
energy intensity transformation in the face of oil price falls. In the policy setting, the long-term aims of
higher energy intensity can be supported by green finance, which will help not only firms but also citizens in
reducing their energy consumption intensity.
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5. Conclusion

5.1. Conclusion and policy implications

The model of economic development accompanied with increased energy demand has made APAC
region achieve at the expense of their environment. In recent years, the issue of energy scarity has attracted a
great deal of attention from environmentalists, policy-makers and academics due to its far-reaching
influences on the sustainable development of mankind. Also, reducing energy intensity is believed to be a
way to at least partially mitigate concerns about global warming, energy security issues, which in turn
address poverty and underpin economic growth. Furthermore, the APEC governments can duplicate the
renewable energy in its energy mix, which helps utilize clean energy resources and develop the energy-
saving technologies. What’s more, advancing the resilience of the energy infrastructure is considered as
feasible measure to alleviate the disruptions of energy supply by improving the immediate response
mechanisms and capacity building.

Accordingly, our empirical results illustrate the combined effect of FDI inflows and trade openness on
energy intensity for APAC countries with a view to drawing some implications for policy makers. The paper
is based on panel data covering the period from 2005 to 2015, where the regression parameters are estimated
by GMM estimator. Therefore, findings from our research helps provide useful information for policy
makers to alleviate trade tensions and global policy uncertainties within APAC countries through regional
integration associated by attempts to buckle down to green finance and digitalize trade.

5.2. Limitations and future research

5.2.1. Limitations

The empirical results in this study have remarkably contributed to the relationship between economic
integration and energy intensity in Asian-Pacific region, however, there are still limitations existing in this
study as there is little research examining this nexus across Asia and the Pacific region. Secondly, the
number of observations is just including 38 selected APAC economies due to the availability of database so
that the empirical results are not truly precise and highly reliable. This may make the results of the study
partly different compared with some previous domestic and abroad researches. Another limitation is the
explanatory variables in this study. In addition to the variables that used in this study, there are other
independent variables that impact energy intensity in selected economies across APAC region such as R&D
capital stock, technology spillover, institutional quality, operating hours, human captial. However, this study
only focuses on main independent variables and assess whether these variables have an impact on energy
intensity or not, but has not yet built an optimal model to measure and forecast precisely. The limitations
mentioned above will make a considerable contribution on helping us determine the direction for future
research.

5.2.2. Future research

From the above limitations, the next research direction is to expand the time period of observations
and add some above-listed variables that potentially can exert ther influences on energy intensity. Besides,
we have an intention of using the World Bank’s income classification to split the sample into three classes:
high-income, upper-middle income and lower-middle income. What’s more, for the next research, we are to
add more econometric approaches such as FMOLS or CCR for assessing the long-run effects among those
variables, which in turn make the following research become more reliable and consistent.
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ABSTRACT

The aim of this research is to examine whether rising gasoline prices affects the shift in choice of
university students on means of transportation. We conducted a survey of 400 university students in Ho
Chi Minh city during May, 2022. The research applied logic regression and linear regression with the use
of Statistical Package for the Social Sciences (SPSS) 20 to measure the effect of rising gasoline prices
on shift in selection of transportation means. The study findings found that the rising gasoline prices did
not significantly affect the shift to bus or electric motorbike from motorbike. However, our outcome
revealed that students’ monthly spending and household books had a significant relationship with the
shift to electric motorbike from motorbike. In particular, a student with higher monthly spending is more
likely to shift to Electric Motorcycle than a student with lower monthly spending. Alternatively, a student
whose household book is in the North of Vietnam is more likely to shift to Electric Motorcycle than the
one whose household is in the South of Vietnam and the Middle of Vietnam. Furthermore, we found that
there was a 64.3% probability that students who own motorbikes will shift to Electric Motorcycles in
relation to the monthly spending and household books.

Keywords: gasoline prices, university student, transportation.

1. Introduction

Petroleum is known as an important input fuel of the whole economy. However, in recent times,
gasoline prices have been continuously adjusted up, leading to increased pressure on inflation, negatively
affecting the lives of Vietnamese people. (Minh Phuong, 2022). Specifically, from February 21%, 2022, the
price of gasoline and diesel products in the country continued to increase in line with the rising trend of
world oil prices. The latest increase of VND 1,550 RON95 price per litter reached VND 29,980 on May 11™,
marking an eight-year high price in Vietnam (Minh Hoang, 2022). One of the main reasons for the increase
in CPI was that gasoline prices were adjusted 10 times, causing the price of A95 gasoline to increase by
4,700 VND!/liter, E5 gasoline price by 4,580 VND/liter, and diesel oil by 7,780 VND/liter. In the first four
months of the year, domestic gasoline prices increased by 48.84% over the same period last year, causing the
overall CPI to increase by 1.76% (Le Van, 2022). The large fluctuations in domestic and global gasoline
prices has recently affected the general psychology of the people. The impact of gasoline prices on spending
and travel has become a big problem for many low- and middle-income households (Ba Toan, 2022). Even
many families in Vietham have had to consider a financial balance plan and cut daily expenses (Ba Toan,
2022).

Several prior studies have focused on the effects of gas prices. Theoretically, this topic has been
analyzed by a number of domestic and foreign authors from many different perspectives. However, previous
studies often assessed the impact of gasoline prices on macro variables of the economy, few studies analyzed
the effects of gasoline prices on travel, discretionary spending, necessities, and other types of expenditure. In
addition, there are quite a few studies reporting on the consumption expenditure index (CPI) of Vietnamese
people, but there are very few statistical reports related to specific areas of change. On the other hand,
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motorbikes are known as the most popular means of transport for Vietnamese people with more than 65
million registered units, out of a total population of 96 million (ABeam, 2020). Because motorbikes are a
means of transportation suitable to the current socio-economic conditions, traffic infrastructure in Vietham
and the living habits of Vietnamese people. Especially for students, most of them travel by personal
motorbike - a vehicle that uses gasoline as the input fuel - which has become more and more expensive
recently.

On the basis of inheriting from previous studies, in this study, we analyze the impact of increasing
petrol prices on traffic use habits of Vietnamese students. At the same time, whether public transport or
green vehicles based on the factor "increasing fuel prices” will become an alternative solution in the decision
of Viethamese students to participate in traffic. The results of this study contribute to the scientific literature
on various aspects. First, the research team will examine whether the price of gasoline actually affects the
students' long-standing motorbike habits. Second, research on the impact of gas prices related to changes in
students' choice of mode of transportation. Last but not least, based on the previous findings, the authors will
hypothesize that students may change their travel habits due to the “increasing fuel price” factor. In terms of
practicality, the research results help managers understand the factors affecting students' motorbike riding
habits. Besides, the study will also make suggestions and recommendations, when the price of gasoline
increases, it is necessary to change the means of transportation: from motorbikes to electric motorbikes or
public transport such as buses. This is also an opportunity for businesses to invest in other means of
transportation that helps people to reduce travel expenses.

Accordingly, the purpose of the research is to examine whether rising gasoline prices affects the shift
in choice of university students on means of transportation. The paper consists of 5 sections. Section 2
presents the literature review. The research methodology is described in section 3. Next, section 4 shows the
research results and discussion. Section 5 provides the conclusions and recommendations.

2. Theoretical framework and literature review
2.1. Theoretical Framework

2.1.1. Theory of consumer behavior

The theory of consumer behavior is in fact understood in many ways. According to Charles, Joseph
and Carl (2000), consumer behavior is a process that describes the way in which consumers make decisions
to choose or reject a product or service. Applying this theory to our research, the consumer behavior of
petroleum is understood as the customer's reactions under the impact of price of petroleum, leading to the
shifts in selection on means of transportation using petroleum to vehicles using other cheaper energy sources.

2.1.2. The price elasticity of demand

The second theory used in this paper is the price elasticity of demand. Accordingly, price elasticity of
demand is the change in quantity demanded when there is a change in price. The case where the demand for
a good is price elastic occurs if the quantity demanded changes drastically as the price changes. Conversely,
demand is price inelastic if quantity demanded changes little or no change when price changes. The
commodity studied in this research paper is petroleum - an essential commodity and difficult to replace, so
the elasticity of demand for this commodity is low. Therefore, from this theory, our team wants to consider
the behavior of consumers in the current context of increasing petrol price, whether there are shifts in
selection on means of transportation using petroleum to vehicles using other energy.

2.2. Literature review

2.2.1. National studies

In a study by Nguyen (2020) on "The Asymmetric Effect of gasoline Price on Consumer Prices in
Vietnam Market: The Nonlinear Autoregressive Distributed Lag Model Approach™, the author examines the
disproportionate influence of gasoline prices on consumer prices, experimentally in the Vietnamese market
in the short and long term. Research results show that in the short and long term, gasoline prices have a
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disproportionate effect on consumer prices. Since then, the author has shown that the petrol and oil price
management policy in recent years has had limitations and inadequacies that have not met the expectations
of consumers. At the same time, the author has also given some suggestions for the policy of petrol price
management in Vietnam.

Nguyen et al. (2008) has a research paper on "Effects of the increasing of gasoline price: some initial
quantitative analysis" estimated the effect of an increasing in gasoline price on the purchasing power of the
population groups and the price levels of sectors in the economy. Through the study, the authors used the 1/0
table model, the consumption index CPI in the basket structure showed the direct impact of the increase in
gasoline prices. For households that uses gasoline, their purchasing power falls by about 1%, but richer
households tend to be affected more. In addition, the specific results on the impact of gasoline prices on the
increase or pressure on the manufacturing industries in the study show that the average increase will be about
2.56%.

2.2.2. International studies

A group of Donald et al. (1978) studied “The impact of gasoline prices on urban bus ridership” in the
city of Tucson, Arizona. The article focuses on testing the elasticity of gasoline price to the number of
passengers of the bus system in the city through a regression model. It also provides an unbiased view of the
interrelationships between federal energy policies and the effects of future gas prices and urban
transportation choices.

In the study of Alford et al. (2006), they analyzed the adjustments in spending of university students
due to changes in gasoline prices. The article focuses on studying the impact of continuously increasing
petrol prices on average changes in discretionary spending, non-discretionary spending and commuting
frequency of students. Through the study, the authors found that there were small changes in some areas of
discretionary spending, and the group of university students in the study sample also changed some ways of
commuting to adapt to fluctuating gasoline prices.

Raszap's study about “Petroleum Demand by Different Demographic Groups” (2007) examines the
differences in gasoline consumption among three different age groups of the US population: students,
workers, and retirees. The estimated elasticities show that retirees have the most elastic function for gasoline
and working people have a significantly less elastic function than retirees.

Nowark et al. (2013) calculated the cross-elasticity between gas prices and transit passengers
in Chicago using monthly data from January 1999 to December 2010. Separate estimates are performed for
city rail, city bus, commuter rail and suburban bus service. Thereby the authors found that when gas prices
were less than $3 a gallon the cross elasticities were small and in the range of 0.02 to 0.05. When prices were
in the $3 to $3.99 range per gallon, the elasticities increased for the rail-based modes to 0.12 to 0.14.
Additionally, when gas exceeds $4 a gallon, the elasticity is estimated to be 0.28 to 0.3 for bus service and
0.37 for commuter rail. Besides, had prices remained high for a lengthy period, some of the people who had
switched from auto to transit may have found an alternative mode (such as a carpool) or changed their
employment or found an alternative trip destination.

Michael (2014) has explained and analyzed the relationship between the cost of petrol and the
willingness to invest public money in improving public transport. The results show that in the face of volatile
gasoline prices, American consumers are willing to support public transportation. Therefore, these findings
serve as a suggestion for policymakers when exploiting public transport.

In the study of Ming-Che et al. (2015), the authors applied the asymmetric threshold cointegration test
developed by Enders et al. (2001) to examine the asymmetric cointegration relationship between gasoline
price and usage of public transport in Taiwan. In it, the author clarified three main issues. Firstly, the price of
gasoline has a big influence on the use of public transport. Secondly, Metro ridership is more sensitive than
bus and rail ridership to gasoline price and income. And finally, gasoline price can be seen as a signal for
transportation agencies to adjust their operating strategies more quickly during periods of price increases.
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Zolnik (2015) pointed out that in macroeconomic conditions with higher gasoline prices, there are
benefits for carpooling, but largely the change of carpooling across the country. This is due to differences in
the economic, demographic, and sociological characteristics of the people sharing the same vehicle.

Mrrouch et al. (2019) applied automatic vector regression analysis to model the different choices of
consumers among three options: fuel-efficient cars, midsize cars, and midsize cars. Cars are less efficient
when affected by gasoline prices in Lebanon. Through the study, the authors show evidence against the
hypothesis that rising gasoline prices will change consumer demand for the most fuel-efficient cars.

From previous studies, our team found that each study had certain limitations and that the results of
the studies could vary from subject to subject. In general, domestic and foreign studies have shown that
changes in gasoline prices have an impact on people's transportation behaviors from many angles: from
spending and demographic groups to the choice of transportation. In addition, a number of studies have
analyzed the effects of gasoline prices on the use of public transport. However, there has not been any
research that fully analyzes the impacts of gasoline prices on the changing means of transportation of
students in Vietnam on most means of transportation. Therefore, the article contributes to filling the
aforementioned gaps in Vietnam. Not only that, but the study also has theoretical and practical significance
in order to fully identify and fully realize the different impacts leading to the change of means of
transportation for Viethamese students in the new context.

3. Research method

Data of this research was collected through a survey of university students in Ho Chi Minh City during
May, 2022. We carry out the survey through messenger, zalo, viber and telegram. As a result, there were a
total of 500 questionnaires distributed and 428 questionnaires returned in our data collection.

The aim of the research is to examine whether the rising price of gas online affects shifts to bus or
electric motorbike from motorbike. Besides, we also considered the impact of age, gender, rate of spending
on transport, students’ monthly spending, students’ household book on the shift to bus or electric motorbike.
To develop this model, we applied a logistic model and linear regression.

The model can be illustrated as:

LOGIT (P(Y1 =1)) = o + p1.P_GASOLINE +$3,.AGE + GENDER

+ ps.HH BOOK + p4.SPENDING + 5.SPENDING RATE (8]
LOGIT (P(Y2 =1))= fo + p1.P_GASOLINE +f,.AGE + GENDER

+ Bs.HH BOOK + p4.SPENDING + f35.SPENDING RATE 2)
In which:

Y1 - Binary variable (Y=0: not shift to bus; Y=1: shift to bus)

Y, - Binary variable (Y=0: not shift to electric motorbike; Y=1: shift to electric motorbike)
P_GASOLINE - Rate of gasoline price increase;

HH_BOOK - Household book;

AGE - Age;

GENDER - Gender;

SPENDING - Monthly spending;

SPENDING RATE - Rate of Monthly spending on transport

o - a constant

4. Empirical results and discussion

4.1. Characteristics of respondents

As mentioned above, the survey investigating perspectives of universities’ students in Ho Chi Minh
City was conducted during 09 May 2022. Through snowball sampling, a total of 500 questionnaires were
distributed to respondents, among which 428 responses were received, achieving a 85,6% response rate.
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However, 28 responses were not fully completed. To ensure that the evaluation is reliable, the 28 odd
guestionnaires were eliminated. As a result, the remaining 400 responses were utilized to make analysis for
this study, which accounts for 80% of the total sample.

Table 1 describes the characteristics of respondents. As can be seen, there were 265 female students
attending the survey, which represented more than 66% of the total. Additionally, there were 132
respondents being female and 2 respondents with other gender, accounting for 33.25% and 0.5%
respectively.

Up to 75.5% of participants have household registration in the South of Vietham. While there were
only 15% participants with household registration in the North of Vietnam. In addition, the participants with
household registration in the Middle of Vietnam were 32 participants, only half of the number of participants
with household registration in the North, corresponding to 8% of the total sample. Alternatively, 6
participants have household registration in the other regions, representing 1.5%.

There were 186 participants who are in second-year, representing 46.5% of the total sample. Number
of participants being first-year students and third-year students are 64 and 70 students, representing 16% and
17.5% respectively. The number of fourth-year students is 55, achieving about 14%. Approximately the
remaining 6% was the percentage of participants who were students of other years.

Table 1. Characteristics of respondents

Characteristics (n=400) Frequency (Person) | Percentage (%)
Male 133 33.25
Gender Female 265 66.25
Other 2 0.5
South 302 75.5
North 60 15
Household book Middle o 3
Other 6 15
First-year student 64 16
Second-year student 186 46.5
Student years Third-year student 70 175
Fourth-year student 55 13.75
Other 25 6.25

Source: Compiled form the research team’s statistics

4.2. Descriptive analysis

This section describes the mean, minimum, maximum and standard deviation of students' monthly
spending, rate of their monthly spending on transport and rate of gasoline price increase making students
shifting to bus and Electric Motorcycle.

As illustrated in Table 2, the average monthly spending by students in Ho Chi Minh city is 2,820,025
VND. The mean rate of their spending on transport is 17.475%. The rate of gasoline price increase
encourages students to shift to Electric Motorcycles, on average of 0.226%.

Table 2. Descriptive statistics

Minimum Maximum Mean Standard deviation
Monthly spending 400,000 7,500,000 2,820,025 1,409,400.7
Rate of spending on | . 60.00 17.475 8.5453
transport
Rate of gasoline
L. 0.04 1.23 0.2261 0.1878
price increase

Source: Authors’ calculation
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4.3. Logistic regression analysis

This section discusses the results on association between dependent variable and independent variables
in the function (1) and (2).

Each of the independent variables was tested for relationship with the dependent variable. We used the
likelihood ratio (G?) tests of association. Table 3 shows the Tests of association between dependent variables
and independent variables. In particular, shifting to bus and Shifting to Electric Motorcycle were considered
as dependent variables, while rate of gasoline price increase, age, gender, students’ household book, their
monthly spending, and rate of spending on traveling were as independent variables. The P- value for the
result of the model on shifting to bus is 0.484 which was higher than the required significance level of 0.1.
Therefore, we can conclude the model is not statistically significant. The finding opposed to the research
result of Ladin et al. (2015). They found that the rising fuel price influenced users' own private vehicles to
shift to public transports.

Additionally, the P-value for model result on shifting to Electric Motorcycle was 0.056 which is
smaller than the P-value of 0.1. Hence, the model is statistically significant.

The regression results for Shifting to Electric Motorcycle revealed that correlation coefficient for
Household book and Spending are statistically significant. That is, household books and spending have a
positive impact on Shifting to Electric Motorcycles. Meanwhile, Rate of gasoline price increase, gender, age,
and rate of spending on traveling did not affect Shifting to Electric Motorcycle.

Based on the results in Table 2, the logistic regression equation becomes:

LOGIT(shifting to Electric Motorcycle) = 0.38 + 0.03XxHOUSEHOLD BOOK + 0.073xSPENDING

As can be seen in Table 4, Exp(B) for spending is 0.073 which means that a student with higher
monthly spending is more likely to shift to Electric Motorcycle than a student with lower monthly spending.
Alternatively, Exp(B) for household books is 1.462 which indicates that a student whose household book is
in North of Vietnam is more likely to shift to Electric Motorcycle than the one whose household is in the
South of Vietnam and Middle of Vietnam.

As described in Table 5, the probability of shifting to Electric Motorcycle is forecasted 64.3%.It
means that there is 64.3% confidence level that students who own motorbikes will shift to Electric
Motorcycle in relation to the monthly spending and household books.

Table 3. Tests of association between dependent variable and independent variables

Shifting to bus Shifting to Electric Motorcycle
Variables

Value P-value Value P-value
Constant 0.864 0.864 0.380 0.380
Rate: of ~gasoline | ; 5o, 0.353 0.883 0.883
price increase
Age 0.846 0.846 0.358 0.358
Gender 0.057 0.057 0.238 0.238
Household book 0.970 0.970 0.030 0.030
Spending 0.446 0.446 0.073 0.073
0 .
% Spending - on f ) g 0.958 0.936 0.936
traveling
-2 log likelihood 552.740 511.585
P-value 0.484 0.484 0.056 0.056

Source: Authors’ calculation
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Table 4. Variables in Equation for model on Shifting to Electric Motorcycle

B SE Wald df Sig. Exp(B)
Household ] 59 0.175 4.714 1 0.030 1.462
Book
Monthly 0.000 0.000 3.223 1 0.073 1.000
Spending
Source: Authors' calculation
Table 5. Classification Table
Predicted
Observed Electric Motorcycle
Percentage Correct
Yes No
Electric Yes 252 3 98.8
Step 1 Motorcycle  Ng 140 5 3.4
Overall Percentage 64.3

Source: Authors’ calculation
5. Conclusion

The aim of the study is to test whether rising gasoline prices affect the shifts in selection on means of
transportation of students in Viet Nam. We conducted a survey of 400 university students in Ho Chi Minh
city during May, 2022. The research applied logic regression and linear regression with the use of Statistical
Package for the Social Sciences (SPSS) 20 to measure the effect of rising gasoline prices on shift in
selection of transportation means.

The study findings found that the rising gasoline prices did not significantly affect the shift to bus or
electric motorbike from motorbike. However, our outcome revealed that students’ monthly spending and
household books had a significant relationship with the shift to electric motorbike from motorbike. In
particular, a student with higher monthly spending is more likely to shift to Electric Motorcycle than a
student with lower monthly spending. Alternatively, a student whose household book is in the North of
Vietnam is more likely to shift to Electric Motorcycle than the one whose household is in the South of
Vietnam and the Middle of Vietnam. Furthermore, we found that there was a 64.3% probability that students
who own motorbikes will shift to Electric Motorcycles in relation to the monthly spending and household
books.

This research has implications for academics and practical industry. Regarding academics, this
research is one of few studies that has focused on the examination of the impact of gasoline price increase on
the shift to public transport and electric motorbikes. With respect to industry, the research is expected to be
significant reference for electric motorbikes firms in making business strategy

The limitations of our research is to focus on getting perspectives of university students in Ho Chi
Minh city. For future study, we will expand the survey scale in the North and Central regions, then make
comparison of pointview of students across the North, the South and the Centre in Vietnam

6. Appendix

6.1. Logistic regression result using SPSS software - Variable: Electric Motorcycle
Block 1: Method = Enter
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Omnibus Tests of Model Coefficients

Chi-square df Sig.
Step 12.290 6 0.056
Step1  Block | 12.290 6 0.056
Model | 12.290 6 0.056

Model Summary

Step -2 Log likelihood Cox & Snell R Square Nagelkerke R Square
1 511.585% 0.030 0.041
Classification Tables
Observed Predicted
Electric Motorcycle Percentage Correct
No Yes
No 5 140 34
Electric Motorcycle
Step 1 Yes 3 252 98.8
Overall Percentage 64.3
Variables in the Equation
B S.E. Wald df Sig. Exp(B)
Age 0.054 0.058 0.846 1 0.358 1.055
Sex -0.256 0.217 1.393 1 0.238 0.774
HHbook 0.380 0.175 4.715 1 0.030 1.462
Step 1° Spending 0.000 0.000 3.223 1 0.073 1.000
Rate Of Spending -0.001 0.012 0.006 1 0.936 0.999
Rate Of Gasoline 0.084 0.568 0.022 1 0.883 1.088
Constant -1.093 1.244 0.771 1 0.380 0.335

6.2. Logistic regression result using SPSS software - Variable: Bus

Block 1: Method = Enter

Omnibus Tests of Model Coefficients

Chi-square | df Sig.
Step 5.478 6 0.484
Step1 Block | 5.478 6 0.484
Model | 5.478 6 0.484
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Model Summary

Step | -2 Log | Cox & Snell R Square | Nagelkerke R
likelihood Square
1 522.7402 0.014 0.019
Classification Tables
Observed Predicted
Bus Percentage Correct
NO YES
NO 0 149 0
Bus
Step 1 YES 0 251 100.0
Overall Percentage 62.8

Variables in the Equation

B S.E. Wald df Sig. Exp(B)
Age -.010 0.054 0.038 1 0.846 0.990
Sex 0.422 0.222 3.629 1 0.057 1.525
HHbook 0.006 0.153 0.001 1 0.970 1.006
Step 1*  Spending 0.000 0.000 0.580 1 0.446 1.000
Rate Of Spending | 0.001 0.013 0.003 1 0.958 1.001
Rate Of Gasoline | 0.545 0.587 0.861 1 0.353 1.724
Constant 0.198 1.157 0.029 1 0.864 1.219
Descriptive Statistics
N Minimum Maximum Mean Std. Deviation
Spending 400 400000.00 | 7500000.00 | 2820025.0000 | 1409400.67939
Rate Of Spending 400 5.00 60.00 17.4750 8.54529
Rate Of Gasoline 400 0.04 1.23 0.2261 0.18783
Valid N (listwise) 400
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ABSTRACT

During the time of the Covid-19 pandemic, social distancing, travel bans, as well as community blocks
had profound impacts on economic activities, including tourism. This study applied the DFID framework
to assess the social-economic impact of the pandemic on livelihoods of workers in tourism in Hue city.
We randomly selected 346 people working in different tourist activities, such as souvenir sellers, hotel/
homestay owners, cyclo and bicycle riders, small restaurant owners for the analysis. The findings show
that the pandemic has posed significant burdens on the livelihoods or labors in tourism sector. Clear
declines in their human, social, natural, financial capitals were observed. For livelihood outcomes, the
number of tourists and the operating time decreased, led to a decrease in income. The findings also imply
that the tourism sector should prepare various action plans to help their labor force better deal with
similar global challenges in the future.

Keywords: Covid-19 pandemic; social-economic impact; labors; tourism.

1. Introduction

COVID-19 has caused unprecedented impacts on many economies and the global economy. Social
distancing, travel bans, as well as community blocks had profound impacts on economic activities, including
tourism, which is one of the most vulnerable sectors (Sigala, 2020). The consequences of the pandemic on
tourism are currently the focus of research and policy (Gossling, Scott; Hall, 2020; Nicola et al., 2020).

Vietnam long ago became a destination that tourists can not overlook. The tourism sector has a
significant meaning in economic and social aspects because of the fact that the livelihoods of millions of
people depend directly on this smokeless industry as the primary source of income. However, the whole
country in general and Hue City, in particular, are witnessing a sharp decrease in the number of domestic and
foreign tourists. Therefore, the tourism sector estimated that the country would lose 5 billion USD in the
second quarter of 2020 (Vietnam Times, 2020).

In Hue, among 13,000 direct and indirect workers in the field of tourism, about 90% lost their
employment temporarily. This was significantly threatening the existence of all tourism businesses and the
life of labor groups (JER, 2020). These groups include souvenir sellers, homestay owners, cyclo drivers, and
motorbike drivers, which are highly vulnerable groups.

However, the majority of impact problems of COVID-19 on tourism have been mainly discussed from
a macroeconomic perspective (Dat, 2020; Gossling et al., 2020; Nicola et al., 2020). Thus, there are still
shortcomings in the information about the pandemic impacts on vulnerable groups of people. The lack of
clear knowledge of the consequences for these groups and their recovery capacity makes community and
government efforts cannot meet the expectations (Nicola and partners, 2020). Therefore, this study provides
an additional bottom-up view to improve current interventions and prepare to better respond to future
pandemic challenges.

! Corresponding author: Nguyen Gia Tieu Ngoc; Tel: +84 888544120; Email: 18k4141011@hce.edu.vn
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2. Overview of the COVID-19 outbreaks and it impact

2.1. The COVID-19 outbreaks

The first case of SARS-CoV-2 death occurred in Wuhan on January 9, 2020. On March 11, 2020, the
World Health Organization (WHO) issued a statement calling "COVID-19" a "Global Pandemic". From the
epicenter of Wuhan, SARS-CoV-2 appeared in more than 220 countries and territories with 118.5 million
people infected with COVID-19, of which 2.63 million died. Two years after WHO declared COVID-19 a
global pandemic, by the end of March 10, 2022, the world had more than 450 million cases, 6.01 million
deaths.

Governments around the world have responded to protect the health of people and communities
around the world, including restricting travel, declaring a state of emergency. The worldwide effects of the
current COVID-19 pandemic include: loss of life, economic and social instability, xenophobia and racism,
disinformation online bias, and biological weapons.

Vietnam is among countries that have suffered the COVID-19 pandemic, but has successfully
prevented the transmission since the early days with no deaths for months. However, the latest wave of the
COVID-19 pandemic (the fourth wave) has been damaging Vietnam since then. As of September 12, 2021,
6,01,349 cases and 15,018 deaths were reported in Vietnam. The CFR was 2.50%, higher than the average
number of 2.06% globally. The Government has had many timely policies, gradually supporting businesses
and people to overcome the difficulties of the COVID-19 pandemic. Vietham has become a bright spot in
realizing the dual goals of disease prevention and control and socio-economic development.

2.2. Impacts of the COVID-19 pandemic on the economy and tourism industry

The COVID-19 pandemic is having a strong impact on the global value chain through its hubs. During
the COVID-19 pandemic, hard-hit countries are also the hubs of the global production network such as
China, Japan, South Korea, and the US. When the pandemic broke out, social distancing measures were
implemented, many production activities halted. The supply chain is interrupted, affecting investment and
global trade activities, thereby reducing the growth of the world economy in general and many countries and
regions in particular.

In Vietnam, the impact of Covid-19 on the tourism industry is also extremely serious. The number of
international visitors to Vietnam in the whole year of 2020 reached only 3.8 million, down 78.7% compared
to the previous year. It can be said that the COVID-19 epidemic has had an impact on the entire economy
(La et al., 2020), especially on tourism businesses in Vietnam (Huynh et al., 2021). Up to 98.3% of
businesses surveyed said that the COVID-19 epidemic is affecting their tourism business. Challenges that
businesses face include: Organizing business activities during the epidemic period, customers cancelling
contracts, changing personnel... In 2020, 90% of travel businesses will temporarily suspend operations.
active, 10% of enterprises operate in moderation. Currently, there are only about 2,200 businesses with travel
business licenses nationwide, with most of them switching to domestic travel businesses. Tourism workers
are forced to change jobs to earn a living, leading to the risk of a shortage of human resources when tourism
recovers.

Thua Thien Hue Province, it is estimated that by 2020, 10/14 main targets will be achieved, with 04
targets not achieved, including Growth rate of gross domestic product (GRDP), export value, total
investment capital of the whole society, creating new jobs. Tourism here has been severely affected by the
Covid-19 pandemic. Tourism revenue is estimated at 3,800 - 4,000 billion VND, equal to 32% of the plan
and down 64%; in which the revenue of accommodation establishments is about 800 billion dong,
accounting for 20% of revenue. Loss of tourism revenue is estimated at 8,000 billion VND (TTH, 2021).

3. Data and analytical methods

3.1. Theoretical framework

The DFID framework has been applied widely in assessing the livelihood of workers in tourism in the
context of the Covid-19 pandemic. The sustainable livelihood approach emerged partly as a result of poverty
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alleviation strategies relating to poverty-environment linkages (Baumann, 2002). Workers in the tourism
sector are mainly dependent on natural resources and ecosystem services for their livelihoods with regard to
the tourism industry. The sudden outbreak of the Covid-19 pandemic brought the tourism industry to a halt.
The status of social distancing, isolation, restrictions on movement between areas, and temporary suspension
or closure of tourist businesses has made life more difficult for those working in the tourism industry. In the
context of the complicated Covid-19 pandemic, the sustainable livelihoods approach allows us to understand
how this has affected the vulnerability and livelihood issues of those who work in the tourism industry. It is
also important to explore how their livelihoods in tourism can be enhanced by improved tourism
management.

This social-economic evaluation is based on the sustainable livelihood’s framework, which has been
widely applied to assess people's livelihood changes in different contexts (Ellis & Freeman, 2004; Lambini
& Nguyen 2014; Sultana & Mallick, 2015; Reed et al., 2019). In the context of the Covid-19 pandemic, SLF
is used to analyze data and assess the livelihoods of workers in the tourism sector.
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Figure 1. Sustainable Livelihoods Framework (DFID, 1998)
The vulnerability context: Refers to the external environment in which workers in tourism live.
Livelihood assets are considered the 5 capitals:

Natural Capital: Access to historical sites, Access to natural sites, Landscape sightseeing, Participate
into events.

Physical Capital: Houses, Facilities, Tools and equipment, Tourism - specialized facilities, Fuels and
inputs.
Human Capital: Number of Labors, Working time, Levels of stress, Meal, Nutrition.

Social Capital: Criminal exposures, Relationships with suppliers, Relationships with customers,
Relationships with local authorities.

Financial Capital: Investment, Saving, Debts, Food expenses, Healthy expenses.

Policies and Institutions: Processes embrace the laws, regulations, policies, operational arrangements,
agreements, societal norms, and practices that, in turn, determine the way in which structures operate.

Livelihood Strategies and Outcomes: Potential livelihood outcomes can include more income,
increased well-being, reduced vulnerability, improved food security, more sustainable use of the natural
resource base, and recovered human dignity, between which there may again also be conflict.

3.2. Data

For secondary data, the data is collected from the Department of Culture, Sports and Tourism of Hue
city. Data sources from newspapers, magazines, the Internet and documents related to the field of tourism.
For, primary data collection. The structure of the questionnaire consists of 3 parts. The first part collects
demographic information. Part 2 explores the impact of the pandemic on livelihood assets (including human
capital, financial capital, natural capital, physical capital, and social capital) and their coping strategies. The
final part asked participants about Government Support and their opinions on vaccines. The questionnaire
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collects data using a variety of measurement techniques, including multiple-choice questions, a 5-point
Likert scale, and open-ended questions to collect qualitative data. For sampling method, we used
convenience sampling to choose respondents for the survey. To collect data, | went to tourist sites, walking
streets, business establishments and tourism management in Hue city to conduct interviews with souvenir
sellers, hotel/ homestay owners, cyclo and bicycle riders, small restaurant owners, those who were
experienced in the impacts of Covid-19, and response strategies to reduce the impacts of Covid-19. These
marginalized groups of people are selected based on results from consultation with local authorities and
experts at Hue University. Participants were randomly selected. Specifically, 350 questionnaires were
distributed, and 346 were used for further analysis.

4. Empirical results and discussions

4.1. Overall impact of the pandemic on tourism industry in Hue city

The development of the tourism industry in Hue city offered more than 13,000 jobs in 2019. Tourism
is considered the "goose that lays golden eggs" of Hue, so recently, the epidemic "attacked" caused almost
the entire tourism system here to stop working. During the pandemic, almost all travel businesses and
ancillary services in Hue have closed or temporarily stopped operating. The number of visitors to Hue
decreased sharply, estimated at 1.8-2 million arrivals for the whole year, down 60% compared to the same
period last year. In which, international visitors decreased significantly, by 65% (Figure 1).
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Figure 1. Percentage change in the structure of tourists to Hue.
(Source: Own’ calculation)
According to the data provided directly from the Department of Culture, Sports and Tourism of Hue
city, the revenue of businesses has decreased significantly compared to the same period in 2019, estimated at
3,800 - 4,000 billion VND, down 64%. More specifically, the revenue of accommodation establishments
decreased on average from 50% to 90%, which is about 800 billion VND. Whereas the revenues of travel
agencies and dining establishments decreased by 90% and around 60-90%, respectively.

Figure 2. Overnight visitors and turnover of accommodation services in Hue city
(Source: Own’ calculation)
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The drop in visitors also causes the number of existing workers to lose their jobs in the tourism
industry. Most local tourism businesses have had to cut staff to reduce costs. It is estimated that 13,000
people working in tourism-related fields have been affected by the Covid 19 pandemic.

4.2. Impact s of the pandemic on surveyed groups in Hue city

4.2.1. Characteristics of participants in the survey

We have conducted a survey of 346 respondents who are employees in the field of Hue tourism,
including: hotel/homestay owners, cyclo and bicycle riders, small-scale restaurant owners and souvenir shop
owners. Participants are classified by travel service groups: Accommodation, Eating, Transportation and
Shopping. The final result showed 346 valid survey data and 4 invalid data were removed. Below is the table
of characteristics of the participants.

In general, hotel and homestay owners have a lower average age than the other three groups (32.8
years old) and also have the highest educational level with 83.3% having a university degree or higher, while
the other three groups usually graduated from high school. Hue is famous as a land imbued with national
cultural identity. Taking advantage of the famous national and international cuisine, people open restaurants
to serve tourists. The average age of this group of workers is 42.5, mainly doing business in the form of
mobile food sales and small restaurants because of low initial investment and high profit margin. This form
of development has created a diverse, quality and cheap Hue Street food culture, attracting domestic and
foreign tourists. For transportation, due to the characteristics of the job, the gender ratio of workers is quite
large, male accounts for 67.7% while female is 32.3%. Along with the highest average age among the 4
groups, the cyclo and motorbike taxi riders are also seasoned with 16.5 years of experience in the industry.
Compared to the three groups mentioned above, the business of souvenirs in Hue has not really developed.
The reason is that the market lacks souvenir products bearing Hue's cultural identity; Hue souvenir
production has not received attention and investment to expand production, leading to scarcity of goods and
high prices. Instead of simply selling products, souvenir shop owners will often combine organizing
entertainment games with prizes to attract tourists.

Table 1. Characteristics of participants in the survey

Eating  Transportatio

Accommodation Shopping  Total

Group Uit =g6) gn?=1) ?n: %) (n=73)  (n=346)
Age Year 32.8 42.5 49.1 41.5 415
Gender

- Male % 53.1 57.3 67.7 60.3 58.1
- Female % 46.9 42.7 33.3 39.7 419
Experience Year 8.6 7.5 16.5 9.7 9.1
Education

- Primary school % 15 7.0 2.8 6.9 55
- Secondary school % 0.0 27.5 38.9 24.9 22.8
- High school % 15.2 29.8 55.5 40.1 31.8
- University and higher % 83.3 35.7 2.8 28.1 39.9
Family size People 4 5 5 5 5
Number of labor People 2 3 3 3 3

Number of full-time labor

. . People 1 1 1 1 1
in tourism sector

(Source: Own’ calculation)
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4.2.2. Impact of Covid-19 on the 05livelihoods assets of Hue tourism industry by groups
a) Human capital

Human capital suffers the most negative impacts from the Covid pandemic compared to other types of
capital. More than half of survey respondents said their working hours had been reduced due to the
pandemic.The number of visitors decreased, the working time decreased, about 35% of business owners had
to reduce their labor to suit the situation at that time. However, the meals or nutrition of the surveyed
households did not change too much. In addition to people worried about the health and economic threats,
there are also a few people who feel optimistic during the pandemic. They adapt to the slow pace of life and
learn to appreciate what they have and the people around them after witnessing heartbreaking events during
the pandemic.
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Figure 3. Impact of the pandemic on human capital
(Source: Own’ calculation)
b) Physical capital
Based on the survey results, in general, people think that Covid does not affect their physical capital
too seriously. Only about 7% of people said that their home and living facilities were slightly reduced, while
the remaining 93% said they were not affected. Tools for living and tourism, fuel, input materials for
production and service provision all decreased but not too seriously, mainly because to reduce unnecessary
costs.
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Figure 4. Impact of the pandemic on Physical capital
(Source: Own’ calculation)
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c¢) Natural Capital
Natural capital fluctuates largely because of the government's distancing and closure policies. Tourist
and sightseeing places are temporarily closed to welcome guests, and events have been canceled to avoid
mass gatherings and ensure effective epidemic prevention and control.
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Landscape sightseeing 1% 16% 1a% 9% 0%
Participate into events 7% 19% 65% 9% 0%

Figure 5. Impact of the pandemic on Natural Capital
(Source: Own’ calculation)
d) Financial Capital

Along with human capital, financial capital is also severely negatively affected. Nearly 50% of
participants reported a drop in their savings. During the outbreak of the pandemic, Hue city experienced
strict regulations on travel restrictions and openings, people were banned from leaving their homes, public
websites were closed, restricting access on destinations and events. Working hours and income plummeted.
People even have to withdraw the available savings to manage their immediate lives, let alone save money or
invest. Many people have to reduce costs by reducing food consumption or especially have to borrow to get

cash, which lead to further stress on interest rates.
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Figure 6. Impact of the pandemic on Financial Capital
(Source: Own’ calculation)
e) Social Capital

The majority of survey respondents rated their social capital as not much of a threat. About 18% of
people reported that crime had slightly worsened due to theft.The reason is the lack of money in the context
of the pandemic. However, there are also 7% of people who think that the crime situation is getting better.
This is a side effect of local management and police agencies when patrolling and setting up epidemic
prevention checkpoints. In addition, nearly everyone maintains good social relations with surrounding people

and local agencies.
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Figure 7. Impact of the pandemic on social capital
(Source: Own’ calculation)

4.2.3. Livelihood strategies to cope with the Covid-19 epidemic

Over a period of time, everyone became aware of the importance of self-adaptation and coping with
the consequences of the pandemic. Many strategies have been proposed and applied.
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Figure 82. Livelihood strategies to cope with the Covid-19 epidemic
(Source: Own’ calculation)
The majority of survey respondents said they would wait for the pandemic to end and continue
working in the tourism industry, most notably the Eating group with 45% agreeing. To be able to maintain
until things return to normal, they choose to downsize the business by reducing opening times and laying off
workers.

Others are aimed at new markets and customers. The general trend is to focus on serving domestic and
local tourists instead of foreign tourists until the border gates and flight routes are reopened. The period of
social distancing is also when all activities gradually shift from offline to online, so online customers are also
the target audience of travel service providers. Here eating group has the most advantage. Many people
actively diversify their livelihoods while maintaining the tourism business while working in other
occupations. These can be mentioned as selling clothes - cosmetics online, leasing premises, lending money,
opening pawn shops, and investing in stocks and currencies...

However, it is undeniable that the heavy impact of the pandemic, about 5% of survey respondents
could not stand it, had to suspend operations or even go bankrupt. They face difficulties in finding new
livelihoods when their finances have been heavily consumed and jobs are scarce in society. This result makes
a large number of workers become unemployed; the socio-economic burden increases rapidly.
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4.2.4. Income changes of surveyed groups in Hue city

The outbreak of a pandemic threatens health and disrupts people's daily life. The number of infected
people increased, people limited going out, the government's distancing and closure policies were tightened,
causing the number of tourists to decrease. Business establishments have to reduce working days or suspend
operations, and incomes decrease.
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Figure 9. The income of surveyed groups in Hue city

(Source: Own’ calculation)
The number of tourists decreases, and the operating time decreases, leading to a decrease in income.
Homestays/hotels have less flexible cost structures, causing owners to bear more loss costs than other
groups. Looking at the monthly income figures, it can be seen that the income during the epidemic outbreak
of the accommodation group has nearly halved compared to before. Meanwhile, the monthly income of the
Eating, Transportation and Shopping groups decreased less. These groups have flexible cost structures

(materials, fuels and inputs) that help them reduce unnecessary costs proactively.

5. Concluding remarks

The COVID-19 pandemic has impacted the livelihoods of disadvantaged groups in Hue city. All assets
and livelihoods of disadvantaged people are affected by the Covid-19 pandemic. The participants were quite
worried about the reduction of working time leading to financial pressure on the family. In response to the
pandemic, most participants tried to keep their businesses open for as long as possible. Strategies include
promoting the exploitation of the domestic tourist market, developing new livelihoods, reducing service
prices, downsizing and temporarily shutting down operations.

Human capital suffers the most negative impacts from the Covid-19 pandemic. The number of
workers and working days is nearly halved compared to normal. For, physical capital is not severely
affected. Housing and living facilities are slightly reduced. Meanwhile, labor tools, input fuels and materials
are adjusted to be more suitable when customer demand decreases. Financial capital is also a capital that is
seriously affected. Savings and investments fell sharply while debt increased. Food and health expenses also
take a hit. Additionally, social capital doesn't pose too much of a threat. Crime does happen, but it's not
serious. Social relationships are also maintained quite well. tourism workers take the initiative in dealing
with epidemics. Most of them maintain the tourism business, diversify their livelihoods and reduce
unnecessary expenses in life.

This study provides practical implications for marginalized people in the tourism industry under the
pressure of the COVID-19 crisis. First of all, it provides them with a better understanding of strategic
management to respond to the effects of the pandemic and to tailor potential measures to reduce crisis
consequences. In this regard, they need to be more aware of the difficulties ahead. Therefore, travel service
providers should adapt to the impacts of the pandemic by restructuring their tourism products and target
markets to survive multiple waves of COVID-19. In addition, tourism businesses should actively take
measures to achieve a post-crisis revival instead of passively depending on government support. Because
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research shows that government support has not really helped the interviewees. The findings in this study

also imply that the tourism system should have various action plans prepared to deal with similar global
disasters in the future.

Confirmation: This paper is original, unpublished, and does not under consideration for publication

elsewhere.
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ABSTRACT

Appearing since the end of 2019, COVID-19 epidemic has caused many negative impacts on the
economy of the whole world in general and that of Viet Nam in particular. COVID-19 epidemic has
seriously affected the economy of Da Nang city, especially the field of trade - services which is a field
accounting for a large proportion of the GDP structure of Da Nang. This paper focuses on the
investigation of the impact of COVID-19 epidemic on the service-commercial sectors in Da Nang using
the montly data from January 2020 to December 2021 collected from the Da Nang Statistical Office, the
Viet Namese Ministry of Health and the Oxford COVID-19 Government Response Tracker (OXCGRT)
The data comprises the total COVID-19 cases in Viet Nam, the total deadths in Viet Nam, the stringency
index in Viet Nam, the total COVID-19 cases in Da Nang, the total deadths in Da Nang and the service-
commercial data including the number of guests serving, the revenue from accommodation and catering
services, the revenue from other consumption, the revenue from retail, the export turnover and the import
turnover. The econometric simple regression method is utilizied. It is found that, althought the COVID-
19 epidemic has negatively effected on the number of guests serving, the revenue from accommodation
and catering services, the revenue from other consumption, the revenue from retail, it has positive
impacts on the export and import turnover. The research results suggest that the local government in Da
Nang should focus on investing in the import and export sectors, and at the same time restore the
industries negatively affected by COVID-19 to recover and develop Danang's economy.

Keywords: Da Nang city; commerce - services; COVID-19.

1. Introduction

The COVID-19 pandemic, starting from the end of December 2019 after nearly 2 years of the first
mutation, has caused profound effects on our world. With the corona virus's rapid spread, people's physical
and mental health was seriously affected. The number of daily new confirmed cases increasing rapidly has
made the health systems to be overloaded. Factories and companies have been forced to suspend activities
and consumer demand has also changed.

Viet Nam's economy has also suffered serious damage under the impact of the Covid 19 pandemic.
Regarding the external economy, the balance of trade in goods is in deficit, and the supply chain and
industrial zones are also affected. The disruption caused by the widespread resurgence of COVID-19 appears
to have forced exporters to temporarily close factories or suspend production. On the other hand, controlling
and limiting the epidemic by restricting travel has also created a big wound for the country's economy.

COVID-19 has also caused many negative impacts on the entire economy of Da Nang city, especially
the service sector. When two disease outbreaks occurred, Da Nang's government had taken many measures
with the goal of preventing and extinguishing the epidemic to protect public health, such as closing
restaurants, hotels, tourist attractions, and so on. This policy has caused the economy to decline. On the other
hand, Service-commercial sectors are the spearhead of the economic sector of Da Nang. They contribute to
economic restructuring, attract investment, create many jobs, and enhance people's quality of life. These
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economic sectors hit strongly and affect not only the structure of the tourism industry but also the entire
economy of Da Nang. That is the motivation for investigating the impact of the COVID-19 epidemic on Da
Nang's service commerce industry.

The rest of the paper is divided into the following sections: part 2 deals with the of COVID-19
situation in Viet Nam and Da Nang, together with the context of commercial and service sectors in Da Nang,
while the section 3 provides the literature review. The section 4 gives the methodology and data and finally,
the results and findings discussion are provided in the section 5. The conclusion is showed in the section 6.

2. The commercial and service sectors in Da Nang in the COVID-19 pandamic chronology

It is clear that the number of total cases and deaths in Da Nang and Viet Nam from January 2020 to
December 2021 in [Figure 1] were expected to increase during the research period. The number of total cases
and deaths in Viet Nam was especially high from May 2021 to the end of the year. About Da Nang, the
number of total cases and deaths rose markedly between May 2020 and September 2020 and from May 2021
to the end of the year.
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Source: Authors' own elaboration based on the Ministry of Health of Viet Nam
Figure 1: The number of total cases and the number of deaths in Viet Nam (the left chart) and the
numbers of total cases and deaths in Da Nang (the right chart) from January 2020 to December 2021.

The COVID-19 is outbreak epidemic in early 2020 severely affected many activities of the

commercial and service sectors, leading to the revenue of many industries being severely affected. The

number of guests served to Da Nang city has decreased sharply due to the complicated changes of the

COVID-19 pandemic, the number of visitors over the years has decreased, especially in the second, third and

fourth quarters. the lowest in 2021, the average decrease of visitors in 3 quarters is 96.1% compared to the
same period in 2019 [see Figure 2].

Source: Authors' own elaboration based on the Da Nang Statistics Office

Figure 2: The number of guest served from January 2020 to December 2021
From the Figure 3, it can be seen that the revenue from retail sales in 2020 increased in the first
guarter, the remaining three quarters decreased, of which the third quarter saw the sharpest decrease of 12%
due to the outbreak of the disease again in late July-early August 2020. In 2021, the third-quarter, revenue
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from retail decreased by 27% compared to the same period in 2019, but total revenue of the remaining
guarters of 2021 increased compared to the same period in 2019. Meanwhile, revenue from accommodation
and catering services, food and beverage revenue gradually decreased in all quarters in the period 2020-2021.
Revenue fell the most in the third quarter of 2021, specifically, down 79% compared to 2019 mainly due to
the 3rd outbreak of the epidemic, the Da Nang government continued to implement social distancing
policies. In the similar pattern, the revenue from other consumption sales in 2020 decreased from about 15%
to 50% compared to the same period in 2019. Revenue from other consumer goods in the first quarter of
2021 has increased due to many exploitation and stimulus policies implemented to attract tourists, increasing
by 16% over the same period last year 2019. However, in the remaining quarters of the year, revenue
decreased due to the strong outbreak of the COVID-19 epidemic in Da Nang.

Source: Authors' own elaboration based on the Da Nang Statistics Office

Figure 3: The graph presented the revenue from retail, other consumpsion and accommodation and
catering in 2019-2021

Next, in 2020 the export turnover and Import turnover activities decreased compared to the same
period in 2019, but at the end of the second quarter, enterprises had resumed production activities, causing
import and export turnover to increase times. 17% and 24% respectively over the same period last year. The
import and export situation has shown more positive signs in 2021, especially in the third quarter, import and
export turnover was seriously reduced due to the outbreak of the disease again. [see Figure 4].

Source: Authors' own elaboration based on the Da Nang Statistics Office
Figure 4: The chart depicted import and export turnover between 2019 and 2021.
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Figure 5: The chart showed stringency index of Viet Nam from 1/2020 to 12/2021
In the period 2020 - 2021, the COVID-19 pandemic broke out strongly and spread rapidly across the
country, to control the epidemic situation, the government issued many policies on social distancing. Many
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socio-economic activities had to be halted, causing the economy of Viet Nam in general and Da Nang in
particular to be in a difficult situation. [see Figure 5]

3. Literature review

There are a increasing number of research papers on the impact of Covid -19 on economics at the both
global context and the country level. Among recent studies, Akbulaev et al (2020) found that COVID-19
affects people - societies around the world and will have a long-term impact on the global economy. These
authors also showed that the degree of vulnerability will depend on each country's economy, COVID-19 puts
heavy pressure on the economies of many countries, import and export rates decrease, many products are
also affected, many large companies also had to stop operating and many people were unemployed and had
their wages cut. Prince Asare Vitenu-Sackey and Richard Barfi (2021) found that the COVID-19 Pandemic
has a long-term impact on economic growth and poverty alleviation in their "research on the impact of Covid
on poverty reduction poverty and economic growth”. The study quantified the impact of Covid on human
development indicators (HDI), gross domestic product (GDP), and severity index (STI). However, the
number of deaths from COVID-19 has a positive impact on poverty reduction and economic growth, which
shows that population growth will hinder poverty reduction and economic growth.

Among authors studying the impact of COVID-19 pandemic on commerce-service sectors, Xinyu Hu
(2020) investigated the case in China. Authors found that COVID-19 causes a large impact on China's trade
in goods and services analyzed in the article "research on the impact and significance of COVID-19 on
China's trade and services". The author has also pointed out that COVID-19 will cause a recession in the
economy, but it also provides a new opportunity for digital economic development and digital commerce.
Asif Javed (2020), found that COVID-19 causes many impacts on services, in which the transportation
industry also suffers heavily due to the delay in foreign and domestic movement, causing heavy damage to
the transport industry is analyzed in the article "Study on the impact of COVID-19 on the service sector of
Pakistan".

In the Vietnam context, most of researchs focus on Vietnam’s economy and other industries. Among
them, Nguyen Quyet (2021) showed that COVID-19 did not affect Viet Nam's rice export turnover in the
article "research on the impact of the COVID-19 pandemic on rice export turnover in Viet Nam". The
complicated developments of the global COVID-19 pandemic have led to an increase in household
consumption and food reserves, causing countries to increase rice imports. In Tran Xuan Quy and Nguyen
Le Dinh Quy (2021), the retail industry in Viet Nam is greatly affected by the pandemic while its
contribution to Viet Nam's GDP is increasing. Nguyen Hoang Nam (2022) found that the impact of the
COVID-19 epidemic on economic activities in Viet Nam. It can be seen that COVID-19 has a negative
impact on gold prices, oil prices and vice versa COVID-19 has a positive impact on exchange rates, silver
prices, and copper prices analyzed.

For the Da Nang case, there is a limited number of researches on the COVID-19 effects on
commercial service sectors. Le Duc Tho (2020) studied the impact of COVID-19 on Danang Logistic using
secondary data collection method for analysis showed that the negative impact of COVID-19 on Import and
export activities of Da Nang, this sector was strongly affected during the beginning of epidemic epidemic
through August 2020. The reason pointed out by the author is the strengthening of disease control by
partners. Viet Nam's trade affects import and export activities much.

Those authors focus on the investigation of COVID-19 pandamic on economy in the global and
country context and on a few individual industries. COVID-19 's action-19 to the locality is very important.
It helps each locality have an overview of the impact of the COVID-19 industry on its main sector, from
which the government is able to find the ways to serve for per local. Besides, in the methodological research
perspective, most of them use data collection methods, system description. There are also some post-studies
using econometric models, but mainly the model uses the entire economy. In this paper, we fill the gap of
local evalutation of COVID-19 pandemic effects on the commerce and service sector in Da Nang by
providing a simple regression model using the montly.
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4. Methodology and data

4.1. Methodology

Some recent studies have assessed the impact of COVID-19 on the economy from national to global.
Specifically by applying econometric models. In another study (Nguyen Hoang 2020) using an OLS
regression econometric model with the independent variable being the number of infections; The number of
deaths represents the impact of COVID-19 on the Viet Namese economy through the price of gold, silver
price, copper price, oil price, exchange rate and INDEX index. What these studies have in common is that
they use a representative number of deaths and infections from COVID-19 to assess the impact on the
economy. In addition, studies using qualitative methods have shown that COVID-19 has had different
impacts on each sector of the service industry in each region. (Asif Javed 2020) employs the descriptive
analysis with secondary data sources taken from Pakistan. Based on the theoretical framework of previous
studies, this study uses OSL econometric methods and simple regression to assess the impact of COVID-19
on each sector of the service industry in the Da Nang economy. By using the model below to analyze the
evaluation.

Vo= +H X+ &,

where X represents for independent variables including the numbers of confirmed cases (Viet Nam/
Da Nang), the the numbers of deaths (Viet Nam/ Da Nang) and the tringency index which is a composite
measure developed by researcher in the OxCGRT project to evaluate the countries’ policy responses to the
COVID-19 pandemic. Dependent variables are the number of guests serving, the revenue from
accommodation and catering services, the revenue from other consumption, the revenue from retail, the

export turnover and the import turnover, respectively. . is used to model the disturbance, while t is the time
index.

4.2. Data

In this paper, we employ the monthly data during the period 1/2020 to 12/2021 which was elaborated
by authors based on the Da Nang Statistics office, the Ministry of Public Health of Viet Nam and the Oxford
Coronavirus Government Response Tracker (OXCGRT). The epidemic spans from the end of 2019 until
now, but we only use data from 2020 to 2021 to run the the model this is the period when the epidemic broke
out strongly and caused a lot of damage to the economy. Due to economic impact, the selection of this period
contributed to the clarification of Covid-19 that both directly and indirectly affects through the policy of the
gap, causing the activities to stall, leading to many consequences for the economy. In addition, we do not use
data in 2022 because during this period the government of Viet Nam in general, Da Nang in particular has
implemented new normal policies, so even though the number of cases has increased, the economy is also
gradually stabilizes and more or less returns to normal orbit, so using 2022 data to run the model can cause
errors in the results.

The notation of the dependent variables and the data source are described in the Table 1.
Table 1: Table of summary the model's variables

STT | Variable Name Symbol | Source Expectation mark
1 Total Deaths of Viet | TDVN https://Covid19.gov.vn/big-story/cap-
Nam nhat-dien-bien-dich-COVID-19-moi-

nhat-hom-nay
171210901111435028.htm

2 Total Deaths of Da | TDDN
Nang

3 Total Case of Viet | TCVN
Nam
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4 Total Case of Da | TCDN

Nang
5 Stringency index Sl https://www.bsg.ox.ac.uk/research/resear
ch-projects/covid-19-government-
response-tracker
6 Number of guest | GS https://cucthongke.danang.gov.vn/ -
serving
7 Revenue from | RAC -

accommodation and
catering services

8 Revenue from other | RC -
consumption

9 Revenue from retail | RSG -
10 Export turnover ET -
11 Import turnover IT -

5. Results and discussion
5.1. Results

5.1.1. Summary Statistics

Table 2 presents the results of the summary statistics of the variables. The average monthly value of
Total Deaths of Viet Nam, Total Deaths of Da Nang, Total Case of Viet Nam, Total Case of Da Nang,
Number of guest serving: 69639.29, 488.42, 1257.04, 4.38, 153869.2 people, revenue from accommodation
and catering services, revenue from other consumption, revenue from retail had the mean value of each
month times is 4832028.21, 999352.25, 1133564.71, 1291004.58 (million dong); Export turnover and import
turnover each month averaged 139138.92; 107142.67 (Thousand USD).

Table 2: Descriptive Statistics

Descriptive Statistics

TDVN | TDDN | TCVN TCDN AS RAC RC RSG ET T
Mean | 125704 | 438 | 6963020 | 48842 | 153860.21 | 483202821 | 99935225 | 113356471 | 13013892 | TOpr'S
Median | 000 | 0.00 258.00 1100 | 148872.00 | 5038742.00 | 1001014.00 | 1116847.50 | 13180750 10%%)89'
DeSitgfion 203895 | 10236 | 135030.848 | 1223.498 | 141706.730 | B40786.055 | 438340447 | 330321835 | 29332.056 18%1'6
Skewness | 2112 | 2.470 1.899 3.224 1.261 -0.764 0.044 -0.068 0961 | 0.300
Kurtosis | 3.357 | 4.890 2578 10.378 2.002 0.087 -0.980 -0.695 1465 | -0.185
Minimum | 0 0 0 0 16023 2875161 | 314216 491395 | 92333 | 77947
Maximum | 8994 | 36 470693 5167 580497 | 6170707 | 1783657 | 1783681 | 215250 | 147677
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5.1.2. The impact of covid 19 on commerce and services in Da Nang
Table 3: The impact of total Deaths of Viet Nam

Model Unstandardized Standardized T Sig. VIF R R Square Adjusted R
Coefficients Coefficients Square
B Std. Error Beta
AS -23,603 10,283 -0,44 -2,295 0,032 1,000 0,440 0,193 0,157
RAC -67,797 32,374 -0,408 -2,094 0,049 1,000 0,408 0,166 0,128
RC -69,619 23,048 -0,541 -3,021 0,006 1,000 0,541 0,293 0,261
RSG -97.739 64.652 -0,307 -1,512 0,145 1,000 0,307 0,94 0,53
ET 4314 2.184 0.388 1,976 0,61 1,000 0,388 0,151 0,112
IT 1.760 1.407 0.258 1,251 0,224 1,000 0,258 0,066 0,024

The table 3 shows that total Deaths of Viet Nam caused by Covid-19 in Viet Nam negatively impacted
factors: number of guest serving, revenue from accommodation and catering services, revenue from other
consumption from the specific level of impact, especially when the number of deaths in Viet Nam increase
by 1 shift, the number of guest serving decreased 24 people, revenue from accommodation and catering
services decreased respectively: 67,797 million dong, 69,619 million dong. The remaining variables are:
revenue from retail, exports turnover and imports turnover are unaffected.

Table 4: The impact of total deaths of Da Nang

Model Unstandardized Standardized T Sig. VIF R R Adjusted
Coefficients Coefficients Square R

B Std. Error Beta Square
AS -5720,587 2687,912 -0,413 -2,128 0,045 1,000 0,413 0,171 0,133
RAC -23917,000 7586,389 -0,558 -3,153 0,005 1,000 0,558 0,311 0,280
RC -19945,453 5645,553 -0,602 -3,533 0,002 1,000 0,602 0,362 0,333
RSG -56948,682 12621,137 -0,693 -4,5152 0,000 1,000 0,693 0,481 0,457
ET 43,763 610.889 0,015 0,072 0,944 1,000 0,015 0,000 -0,045
IT -220,292 372,431 -0,125 -0,591 0,560 1,000 0,125 0,016 -0,029

The table 4 shows that total Deaths of Da Nang caused by Covid-19 in Viet Nam negatively impacted
factors: number of guest serving, revenue from accommodation and catering services, revenue from other
consumption and revenue from retail from the specific level of impact, especially when the number of deaths
in Da Nang increase by 1 shift, the number of guest serving decreased by 5721 people, revenue from
accommodation and catering services, revenue from other consumption and revenue from retail decreased
respectively: 23917 million dong, 19945.453 million dong, 56948,682 million dong. The remaining variables
are: exports turnover and imports turnover are unaffected.

Table 5: The impact of total Case of Viet Nam

Model Unstandardized Standardized T Sig. VIF R R Adjusted R

Coefficients Coefficients Square Square
B Std. Beta
Error

AS -0,478 0,198 -0,458 -2,419 0,024 1,000 0,458 0,210 0,174
RAC -1,128 0,645 -0,349 -1,749 0,094 1,000 0,349 0,122 0,082
RC -1,145 0,473 -0,459 -2,420 0,024 1,000 0,459 0,210 0,174
RSG -0,461 1,315 -0,075 -0,350 0,729 1,000 0,075 0,006 -0,040
ET 0,125 0,038 0,578 3,319 0,003 1,000 0,578 0,334 0,303
IT 0,062 0,025 0,468 2,481 0,021 1,000 0,468 0,219 0,183

The table 5 shows the number of Covid -19 cases in Viet Nam that negatively impact factors: number
of guest serving and, revenue from other consumption, but positively affects export turnover and import
turnover with the specific impact the number of cases in Viet Nam increased by 1 case, number of guest
serving decreased by 1 turn, revenue from other consumption decreased by 1,145 million dong, while export
turnover increased by 0.125 thousand USD, import turnover increased by 0.062 thousand USD. The
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remaining variables are: revenue from accommodation and catering services, revenue from retail are
unaffected.
Table 6: The impact of total Case of Da Nang

Mode Unstandardized Standardized T Sig. VIF R R Adjusted
| Coefficients Coefficients Square R Square
B Std. Beta
Error
AS -38,467 23,291 -0,332 -1,652 | 0,113 | 1,000 | 0,332 0,110 0,070
RAC | -74,614 74,797 -0,208 -0,998 | 0,329 | 1,000 | 0,208 0,043 0,000
RC -81,860 56,494 -0,295 -1,449 | 0,161 | 1,000 | 0,295 0,087 0,046
RSG 1,799 146,511 0,003 0,012 | 0,990 | 1,000 | 0,003 0,000 -0,045
ET 12,701 4,335 0,53 2,930 | 0,008 | 1,000 | 0,530 0,281 0,248
IT 6,329 2,836 0,430 2,232 | 0,036 | 1,000 | 0,430 0,185 0,148

The table 6 shows that the number of Covid - 19 case of Da Nang positively affects factors: import
turnover and export turnover with a specific impact that when the number of deaths increase by 1 case, the
export turnover increased by 12,701 thousand USD and import turnover increased by 6,329 thousand USD.
The remaining variables are: number of guest serving, revenue from accommodation and catering services,
revenue from retail, revenue from other consumption are unaffected.

Table 7: The impact of Stringency index of Viet Nam

Mode Unstandardized Standardized T Sig. VIF R R Adjust

| Coefficients Coefficients Square ed R
B Std. Error Beta Square

AS -8004,544 813,081 -0,903 -9,845 0,000 1,000 -0,903 0,815 0,807
RAC | -18306,299 4363,274 -0,667 -4,196 0,000 1,000 0,667 0,444 0,419
RC -8652,000 4133,657 -0,408 -2,093 0,048 1,000 0,408 0,166 0,128
RSG | -19661,641 10403,315 -0,374 -1,890 0,072 1,000 0,374 0,140 0,101
ET 418,034 381,005 0,228 1,097 0,284 1,000 0,228 0,052 0,009
IT 170,374 237,648 0,151 0,717 0,481 1,000 0,151 0,023 -0,022

Based on the table of the impact of Stringency index of Viet Nam, stringency index of Viet Nam
caused by Covid - 19 in Viet Nam negatively impacted factors: number of guest serving, revenue from
accommodation and catering services, revenue from other consumption from the specific level of impact, the
stringent index has the strongest impact on the variable guests served, followed by accommodation and other
consumption especially when the number of deaths in Viet Nam increase by 1 shift, the number of guest
serving decreased 8005 people, Revenue from accommodation and catering services decreased respectively:
18306,299 million dong, 8652,000 million dong. The remaining variables are: Revenue from retail, exports
turnover and imports turnover are unaffected.

In general, the sig coefficient is ensured in the models of interrelated variables. <0.05 but the average
R coefficient of the variables is small, so the suitability of the model is not high, the independent variables
can only explain a small part of the dependence of the dependent variable.

The total deaths of Viet Nam and Da Nang in the whole country and in Da Nang have had a negative
impact on Number of guest serving, Revenue from accommodation and catering services and Revenue from
other consumption. In which, Revenue from other consumptionare the most affectest. revenue from retail ail
was only impacted by the total deaths of Da Nang. Based on the analyzed data table, it can be easily seen that
the impact of the total death variable is stronger than the impact of the total case variable on the fields of
commerce and services in Da Nang.

5.2. Discussion

According to the results, the COVID-19 situation has negatively affected the number of guests
serving, accommodation and catering service and other consumption. These results are consistent with the
results of previous studies. However, import and export activities recorded a positive impact, the results of
the study differ from those of Nguyen Quyet and Akbulaev et al (2020) and Le Duc Tho (2020). Nguyen
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Quyet's research paper shows that the COVID-19 epidemic wave in the period 9 / 2019-12 / 2022 did not
affect the import and export of rice, the research paper by Akbulaev et al. (2020) showed that the COVID-19
has a negative impact on imports and exports, this difference may be due to the sources of data collected
from different periods and regions, and the subject of different studies, leading to the lack of heterogeneity
among the research results, but for Le Duc Tho's paper (2020), although this article studies Danang activities,
the subject of this article is the global epidemic and Data collected only from the start of translation to
August 2020 may lead to different results from our research.

5.2.1. Negative impact of COVID-19 on the commerce and service sector in Da Nang
a) The impact of the Covid situation - 19 Viet Nam

Through using methodologies, it can be seen that the Covid - 19 developments in Viet Nam have
adversely affected some sectors of the trade and service sector in Da Nang.

Simultaneously, the development of Covid - 19 in Viet Nam also has a negative psychological effect
on people, causing them to fear the disease and suspend tourism activities. At one stage, the Da Nang city
government closed the city to limit the spread of the disease from other provinces. As a tourist city that
attracts many tourists, during times of high death toll, it affected visitors negatively.

Regarding other consumption, the implementation of social distancing policies, the closure of schools
and amusement parks... can be an important cause of the decrease in revenue of these sectors which also
explains the other consumption sectors that were affected the most in the three areas. Although people's
purchasing power has increased by online forms, the recovery rate of consumer revenue is still slow and
facing many difficulties. In addition, COVID-19 has negatively affected the whole economy, making people
in general and workers in particular suffered many bad influences, most people's incomes were reduced,
making shopping and consumption demands significantly reduced.

In addition, in terms of the number of deaths in Viet Nam had a negative impact on accommodation
and catering services, which cause by the decrease in tourists makes accommodation and catering services
and other consumption activities also decrease leading to hotels and restaurants providing services being
forced to close and stand on the verge of bankruptcy, causing a decrease in total revenue in this area.

The increase in the stringent level of the government gap policy will negatively impact the
development of sectors in Da Nang's trade and service sector. When applying distance policies to limit the
travel demand of people in the main country, this has a great impact on the number of tourists coming to Da
Nang. In addition, a country with a high stringency index means that international visitors will be concerned
about coming to travel.

b) The impact of the Covid situation - 19 Da Nang

According to the analysis results, the total deaths in Da Nang variable had negatively affected the
number of guest serving, revenue from accommodation and catering services, retail and other consumption.

It can be seen that the total of deaths in Da Nang had impacted on customers stronger than the total of
case variable in Viet Nam. In fact, when the total number of deaths in Da Nang increases the city
government will issue policies which indirectly affected people's psychology to limit choosing Da Nang as a
destination for tourism then made tourists Da Nang's service decreased led to a decrease in the revenue of
accommodation and catering services. Among sectors, retail was the most hit hardest. The implementation of
social distancing has indirectly affected the production of goods and transportation which may explain the
negative impact of COVID-19 on this sector. In addition, it also negatively affects people's psychology,
making the demand for goods and other consumption decrease. On the other hand, people's saving mentality
is also a factor affecting this field.

5.2.2. Positive effects of COVID-19 on trade and service sector in Da Nang

Interestingly, the import and export of Da Nang city recorded a positive impact from the influence of
COVID-19. To explain this reason, we have given the following reasons
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The first, Viet Nam has diversified its export markets to reduce dependence on the Chinese market
(closed during the beginning of epidemic outbreaks). The signing of trade agreements such as: European-
Viet Nam Free Trade Agreement (EVFTA); Regional Comprehensive Economic Partnership (RCEP) and
UK- Viet Nam Free Trade Agreement (UKVFTA). Besides, the opening of direct flights from Viet Nam to
the United States ( Viet Nam's major trading partner) also contributes to the growth of import and export of
Viet Nam in general and Da Nang in particular.

The second, although the COVID-19 epidemic broke out, with the efforts of companies and the
flexible adaptation of the city of Da Nang, Da Nang's exports in the period of 2021 maintained growth.

Finally, industrial zones in the city are mainly affected by the shortage of labor. Besides, during the
time of the epidemic, the government and the city have many policies and support packages for businesses
about in terms of capital and labor, that is why the industrial zones where export products are manufactured
are maintained.

5.2.3. Compare the epidemic situation of the whole Viet Nam and Da Nang

Other consumer sectors include financial activities; education; entertainment... were severely affected
when the epidemic broke out, largely due to the government's distancing policies that forced businesses in
this field to close.

When the epidemic breaks out in Viet Nam and Da Nang, local authorities will issue social distancing
policies for many financial activities; education; entertainment,... which were severely affected, many
business establishments had to temporarily suspend operations, while the accommodation and catering sector
was also negatively affected. About accommodation and catering, although no revenue was earned from the
service segment, but still receive a part of revenue from the fact that many customers are stuck in the city and
due to the needs of the people, revenue from accommodation and catering services still earns a little revenue,
so although affected, the extent is still lighter than other consumption.

The total deaths of Da Nang had an impact stronger than the total deaths of Viet Nam because when
the number of infections in Viet Nam increases, the entire Viet Namese economy will be affected, including
Da Nang. This impact only has a small impact because the epidemic often breaks out in some provinces and
cities, so the province that has the epidemic will be affected more strongly, so when the epidemic in Da Nang
increases, the city government will having to suspend many activities makes the factors hit harder

Merchandise retailing: Revenue from the city's retail sales mostly comes from commercial activities of
the city's residents. small part. This explains why only Da Nang's death toll affects retail and the whole
country does not. In addition, when the epidemic breaks out in Da Nang, the city will be affected by the
government's distancing policies, so the source of goods will be difficult to circulate, affecting the retail sales
of goods.

5.2.4. Impllications

The study correctly assessed the impact of COVID-19 on the commercial and service sector,
specifically COVID-19 had a negative impact on the elements of this area such as: Guests serving, staying
and dining, retailing goods, other consumption, besides it has had a positive impact on exports and imports.
This result is objective and consistent with reality, so based on the research results, the Da Nang city
government can refer to and consider for decision making policies in the future when incidents occur
unsystematically like COVID-19 occurs.

5.2.5. Recommendations

Most of the research data is collected from the Da Nang Statistical Office, some data are just estimates
not exact data so the results of statistical analysis may be biased. Model data is filtered by month for two
years 2020-2021, so the number of samples is small. The research model may not fully quantify the factors
affected by trade and services. The topic is new and there are few previous studies, so the reference source is
limited. The research article does not explain “Why does the COVID-19 situation not affect some elements
of trade and services?”.
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5.2.6. Limitations

Da Nang's government needs more policies to contribute to the recovery and development of the
commercial and service sector. They needs to create conditions and solutions to support the import and
export sector, focus on developing industries with great potential in this field, and strengthen solutions to
export a variety of products.

The government should take appropriate distancing measures to realize the dual goal of both fighting
the epidemic and developing the economy, especially other local consumption, because this area is most
strongly affected by the distancing policies.

When there is an outbreak, the government should quickly localize the epidemic areas to avoid the
epidemic spreading, affecting the whole economy.

After COVID-19, it can be seen that an unsystematic incident which is the disease will cause damage
in many aspects of the economy, specifically, the total deaths from the disease had a stronger impact than the
total case. Therefore, in order to minimize economic losses due to the pandemic, it is necessary to invest in
additional development in health care when other diseases appear, the number of deaths will be minimized.

Continue to perfect the model to match the actual conditions of each region, try to add more variables
of the model to many fields to have a broader view of the whole economy. Research has shown the extent of
the impact of Covid-19 on trade and services in Da Nang, so other researchers can use this study as a
reference and as a basis for their other studies on Da Nang.

6. Conclusion

To conclude, the complicated development of Covid-19 in Viet Nam and Da Nang has negatively
impacted the commerce and service sector of Da Nang city. Moreover, the extent of the impact of the disease
development in Da Nang is bigger than Viet Nam. Research has also shown that the total deaths has a
stronger impact than the total case. On the other hand, the increasing severity of government policies has
negatively impacted the development of industries in the commerce and service sectors of Danang. Although
Covid-19 has negatively impacted most industries in this region, it has also had a positive impact on Da
Nang's import and export turn over. This result is based on the research results and objective assessment of
the group. Therefore, in the future, the government of Da Nang city can consult, consider and make
appropriate policies when an incident similar to Covid-19 occurs.
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ABSTRACT

This research aims to look at the failed 1985 Price — Salary - Money reform and the current state of price-
salary-money differences. This research shows why it is necessary to promote the value of an economic
reform that has failed in the past, and at the same time propose a number of solutions to take advantage
of the opportunity of this era to promote the theoretical and practical value of the Price - Salary - Money
reform. The paper also concludes that wage policy, price stability policy and currency control are
inseparable, on the contrary, need to be implemented synchronously and consistently towards a common
goal.

Keywords: money, price, reform, salary.

1. Introduction

The Price — Salary - Money reformation was occurred with the aim at bringing the prices of
commodities as close as the cost of production, the price in the market; implementing a price in the pricing
system, at the same time executing salary increment and controlling the amount of money in circulation to
help consumers live mainly on wages which is a major policy of the Party set forth in the 8th Plenum of the
5th Central Committee in 1985 in order to solve urgent problems in production and business activities of the
planned economy before innovation. The aim of this reformation was magnificent, but for many reasons,
both objective and subjective, this reformation failed, causing various serious consequences for the economy,
becoming the premise for the Renovation that took place in 1986.

Although this reformation failed, it also left valuable lessons and experiences with very rich
theoretical and practical value about the relationship between price management, wage policy balance and
currency control towards the goal of stabilizing and improving the quality of life of employees.

2. Literature review

2.1. The reasons why we should promote the value of an economic reformation failing in the past

One of the main reasons for the failure of the aforementioned reformation is that the level of
development of our economy in the 80s of the last century is limited, while facing many difficulties due to
dealing with the heavy consequences of wars. The process of implementing reformations is still hasty,
leading to mistakes in various stages of reformations. Nowadays, after nearly 4 decades of renovation, the
development level of Vietnam's economy is a far cry from the period of reformation. The current strength
and force of our country allows and desperately needs a mechanism to address the dialectical relationship
between price management and wage adjustment in association with stable monetary value, in order to
harmoniously distribute the interests of producers, businesses and consumers, while ensuring well market
operating rules. Ensuring the balance between prices and wages in a stable currency period will enable
consumers to live on salaries earned from genuine labor and business activities contribute to limiting
negative corruption, preventing fraud and smuggling.

In addition, if the state builds and nicely resolves the relationship of Price - Salary - Money in the
current socialist-oriented market economy, the administration of monetary policy and the control of inflation,
mitigation and deflation will also become more proactive, flexible and systematic effective. At the same
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time, if prices are kept at a close level to costs that can be paid by workers' wages but do not cause losses to
producers and businesses, it will help Vietham make good use of opportunities to mobilize and attract
foreign investment.

2.2. Current situation and difference in Price - Salary - Money today

About Price: Currently, in the market economy, prices were formed based on many factors, are
directly influenced by the law of supply and demand and the law of competition. Therefore, the prices of
goods often differ from the cost of production, resulting in high profits, or causing losses for production and
business units, indirectly generating revenue sources for the state through the collection of corporate income
tax and VAT.

In case the price is higher than the actual value of the goods, it will affect the life of the worker,
especially in the context where essential items, due to the scarcity of supply that the prices is being pushed
up. On the other hand, if the price is lower than the cost of production, it will also cause financial harm to the
businessman. That is why the state's intervention in the market to stabilize prices is really necessary and in
Clause 2, Article 15 of the Price Law 2012, it also stipulates that the goods and services that the State will
stabilize prices are essential goods and services for production and life including: Gasoline, finished oil;
Electricity; Liquefied petroleum gas; Vaccines for prevention of diseases for cattle and poultry; Milk for
children under 6 years of age; Grain, ordinary rice; Preventive medicine.

However, in addition to the items prescribed by the 2012 Price Law, many other goods and services
for the material life, especially the spirit of the people, are still pushed to a high level, causing for many low-
income workers who are difficult to access, shopping to improve and improve their quality of life (e.g.
household appliances, electronics, room rates, medical visits at private hospitals, tuition fees at non-public
schools, etc.)

About Salary: In the past years of implementing the path of reformation under the socialist-oriented
market mechanism, our State Party has implemented many salary increment, focusing on perfecting the
mechanism for regulating the regional minimum wage and the salary regime of the enterprise sector
according to the requirements of market economic development under the management of the State.
Excluding the gradually implemented 2021 salary reformation policy, up to now, our country has undergone
4 salary reformations in 1960, 1985, 1993 and 2003. Since the 2003 salary reformation, the State has made
12 adjustments to the base salary from 270,000VND to 1,490,000VND/month. However, this amount of
increasing has not yet met the actual demand and has not caught up with the price increment. Notably, at the
beginning of 2022, some surveys in Ho Chi Minh City showed that up to 90% of factories paid only slightly
more than the regional minimum. The survey on employment and life of workers by the Ho Chi Minh City
Labor Federation also said that 42% of workers think that with the current income level, they are struggling,
squeezing to pay for the life of their families and themselves, almost impossible to accumulating, saving to
protect themselves or send back to their families. This is also one of the reasons why they fall into debt and
become more needy.

The current reality shows that workers are unable to live primarily on salary. For employees working
in public agencies and units, this situation is one of the reasons why a large number of state employees have
arisen from embezzlement, bribery, petty corruption, especially leaders who hold important positions have a
lot of power and temptation. Therefore, it is necessary to prevent and protect negative corruption thoroughly,
in addition to promoting propaganda, inspection - auditing and discipline to improve public service ethics so
that workers do not want to be corrupted, there should also be a reasonable paying policy so that employees
can live on salaries without corruption and negativity.

About money: Unlike the period of wage reformation, the value of the Vietnamese currency today is
quite stable. In the period of 2008-2011, there were sharp fluctuations in inflation, interest rates and
exchange rates in Vietnam causing mass bankruptcy, increasing bad debts. This led to a negative influence
on the national financial security. However, the inflation rate in the last ten years from 2012 to 2021 has been
controlled, below 7%. The policies to curb inflation, stabilize interest rates, and the exchange rate of the state
bank have effectively brought relative stability and security to the country's financial and monetary system.
In addition, the administrative capacity and national finance is increasing, meeting international and regional
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standards. It is proved that monetary policy is actively and flexibly managed. The banking system is
constantly developing towards specialization and professionalization. This is one of the favorable conditions
to help the reformation in wages and prices works and prevents past mistakes.

3. Implications

Firstly, focusing on macroeconomics stabilization and budget balancing during the post-Covid-19.
The government’s fiscal policy and the State Bank of Vietnam’s monetary policy have to coordinate closely
and flexibly to control exchange rate, curb inflation and keep interest rates at a reasonable level in the
context of the growth.

Secondly, the government need to take the lead and collaborate closely with senior management, add
more products in the price stabilization category. Using the price fixing with price floor and price ceiling to
ensure that the profit after tax does not significantly exceed production costs.

Thirdly, Vietnam Directorate of Market Surveillance and localities have to coordinate with
Directorate for Standards, Metrology and Quality in increasing their role as price protectors; promoting to
appraise the quality of goods and services in order to eliminate low-grade products. It is necessary to strictly
handle fraudsters who raise prices higher than the price ceiling.

Fourthly, making the efforts on developing a value-added tax calculation framework that ranged from
8- 12%, as well as how to apply payment to customers of various income levels. The poor will have to pay a
smaller charge to acquire products and services that are identical to those purchased by the rich, avoiding an
equalization situation in the VAT computation. To do this, the management system must be perfected. The
digital database system should properly show the current income levels of residents.

Fifthly, the government needs to consider issues such as inflation, increment in prices of goods and
services in order to make adjustments to raise the basic salary to an acceptable level. First of all, it is
necessary to meet the daily demand of their families and themselves to sustain life, then create a source of
savings so that they may acquire assets to protect themselves, towards long-term goals such as buying a
house and living a more prosperous life in mind. Specifically, in the public sector, the government needs to
adopt a deserving compensation and incentive system for individuals who have high labor productivity and
work efficiently. While it is also necessary to fine-tune the apparatus of administration to eliminate those
who are lack of capacity, decline in quality and failure to maintain public service ethics in order to save
budget to raise wages. In the private sector, businesses need to adopt businesses policies such as dormitories,
the construction of a kindergarten to care for workers' children for free directly on the premises, or the
provision of meals for employees to keep them focus on work and save costs.

4. Conclusion

With the purpose of achieving economic growth while maintaining social stability, resolutions of the
Party congresses affirm: People are the most precious capital, taking care of human happiness is the highest
striving goal of our regime. Therefore, the wage policy, the price stability policy and the monetary
management are all inseparable. On the contrary, they need to be implemented synchronously and
consistently towards a common goal of making business more effective. As a result, the government have a
source of revenue, workers can make a living and accumulate assets thanks to the main source of income,
which is salary.
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ABSTRACT

The digital transformation (DT), which takes information technology and data as the key elements, is
booming and has become the new driving force of economic growth. Therefore, the attempt of this study
is to provide empirical evidence on this issue. Based on panel data from 2352 Viethamese enterprises
from 2015 to 2019, the paper employs the Difference - GMM method (D-GMM) to examine the impact
of Vietnamese enterprises’ digital transformation on labor productivity growth. In this paper, the authors
utilize a new approach to measure digital transformation from the three dimensions of digital
organization, digital society, and digital technology. The results show a positive relationship between the
digital organization, digital society, and labor productivity. Whereas, digital technology has a negative
effect on labor productivity. Thus, the influence of digital transformation on labor productivity is vague.
Our outcomes indicate that the number of enterprises related to digital transformation activities is limited
in this period. Furthermore, the paper provides a theoretical basis and practical support for business
managers and policymakers in the coming period to better exploit the digital transformation for the
development of firms' labor productivity growth in Vietham.

Keywords: digital transformation, firms’ digital transformation, digital technology, labor productivity.

1. Introduction

The digital economy is one of the most important driving forces of economic growth in Vietnam.
According to Thanh (2019), “Digital transformation will change the future of Vietnam drastically”. So,
digital transformation is an undeniable global trend and a precious opportunity for Vietnam to achieve its
mighty aspiration. In spite of the prospects and bustling development of the digital economy, Vietnam's labor
productivity has not caught up with other countries in the region such as Thailand, Malaysia, and Japan
(APO, 2020). In recent years, Vietnam's economy has become vibrant, and small and medium enterprises
(SMEs) play a crucial role. As the driving force of the economy with the mission of improving labor
productivity in enterprises, the private sector is decisive in promoting labor productivity in the entire
economy.

However, previous studies in Vietnam only broadly evaluate the level of digital transformation
without a deep understanding of its nature and its elements. In a study titled “The impacts of digital
transformation of economic growth in provinces in Vignam’s Southern Key Economic Region" Ngan et al.
(2021) discuss digital transformation at a local level. In addition, there are only two studies demonstrating
the impact of the digital economy and information and communication technology (ICT) at the enterprise
level on labor productivity. For instance, Thanh et al. (2020) with the article “Impacts of the digital economy
on labor productivity of Vietnam's economic sectors” and Duc & Nguyen (2019) with the article “The Nexus
of ICT, Manufacturing Productivity and Economic Restructuring in Vietnam”. Clearly, the digital
transformation of Vietnamese businesses has not yet been researched thoroughly. More importantly,
enterprise labor productivity constitutes and determines the improvement of national labor productivity.
Therefore, digital transformation is an urgent issue that needs special awareness.
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In this study, we analyze the impact of digital transformation on the labor productivity of Vietnamese
enterprises with new contributions that build upon previous studies. Firstly, we study Vietnam's digital
transformation at the enterprise level whereas the previous studies by Thanh et al. (2020), Duc & Nguyen
(2019), and Ngan et al. (2021) research at the local level. Enterprises play a more decisive role among all the
factors and the transformation of each one will contribute to the overall development of the economy.
Second, we explore the digital transformation in enterprises based on aspects that previous studies have not
mentioned, such as technology, organization, and society. The study not only discusses in detail the internal
characteristics of enterprises, but also the external factors in the digital transformation process that affect
labor productivity growth, namely the quality of institutions represented by the Competitiveness Index (PCI).
In this way, the study of management factors of local authority analyzes the current situation in-depth and
offers more meaningful improvement measures.

2. Theoretical framework

This study explores the impact of digital transformation on understanding the Vietnamese firms’
performance and reveals aspects related to digital transformation from previous empirical studies. The main
factors that dominate as well as the evolution of this process may then be clarified. Among them are the
following concepts that need attention:

Digital transformation is a new concept with a variety of definitions. Vial (2019) and Giao (2020)
argue it is a process that aims to improve an entity by making significant changes to its properties through
the combination of information technology, computers, communication, and connectivity (Vial., 2019, Giao.,
2020).

From there, it is clear that firms’ digital transformation is defined as "integrating digital technology
into and leads to changes in enterprise operations providing value to customers which promotes better
operational performance"” (Hess et al., 2016; Vial, 2019).

The study is based on many theories to support the arguments and propose a research model, the most
important of which are the theories of growth and technology. First, the author constructs the research using
Joseph Cortright's growth theory (2001). This theory regards technological progress as a byproduct of
economic activity distinguished by increasing profits. It also promotes and elucidates the fundamental
questions of economic growth. Then, Dosi (1982) used the theory of technology patterns to explain the
unavoidable development of some technologies. This theory is intended to aid the research team in the
further development and testing of the proposed hypotheses and research model. Finally, Richard et al.
(2006) proposed the general-purpose technology theory that asserts technology has had a significant impact
on society due to its three characteristics and focuses on the function of technology.

The digital transformation process has improved labor productivity by utilizing digital technology or
information and communication technology to improve production and business activities (Giao, 2020). As a
result, the author reviewed previous studies on digital technology to clearly understand its role in digital
transformation, specifically as follows: Chakpitak et al. (2017) analyze the impact of digital technology on
the Thai economy using economic growth theory and combining it with the GME method, the SFM model,
and the Cobb-Douglas production function to examine the country from 1975 to 2015 and found that digital
technology has a positive impact on the national GDP growth rate. Lu et al. (2021) assessed the impact of
information and communication technology (ICT) on labor productivity in the construction industry (CLP),
examining the key factors that influence CLP, demonstrating technological advances, making a significant
contribution to construction labor productivity growth.

Following a survey of digital technology aspects, the research team identified the need to investigate
how individuals, organizations, and businesses use digital technology to create the digital economy, or, more
specifically, the digital transformation: Tao et al. (2021) recommend that instead of many companies that
rely heavily on buying advanced foreign equipment, those who build a digital innovation platform where
R&D capabilities and common ground in the industry are focused. Concerning the province and region,
Ngan et al. (2021) investigate the impact of digital transformation on economic growth in eight provinces in
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the southern key economic region, using digital transformation measurement variables such as readiness
index for application and development of information technology; information technology infrastructure
index; human infrastructure index for information technology; and information technology application index.
Besides, Bajgar et al. (2019) and Jun Jin, Lei Ma, & Xinwei Ye (2020) propose an analytical framework for
future studies on the impact of digital transformation on production, which includes | Enterprise technology
component, ii) High-quality human resources, and iii) Digital transformation changes the way the market
works based on the proportion of revenue from online sales (using the number of robots per hundreds of
employees).

It can be seen that research in recent years on the digital economy and its impact on labor productivity
has been diverse, but it is still relatively small in Vietnam, and the distinction between digital technology and
digital transformation is questionable alter the number. In which, the method of measuring the digital
technology variable, in general, has not found any similarities; however, there are studies that measure it
quite extensively, ignoring its limitations. However, the research team discovered that when developing an
econometric model to evaluate this relationship, it is necessary to include a large number of control variables
in order to reduce the endogeneity problem.

The authors hope that the research results will help agencies and departments develop policies and
enterprise governance models to improve performance, as well as enrich practical documents for future
research on the same topic.

3. Research method

3.1. Model construction

To test the influence of digital transformation on firms' labor productivity, the authors built a model
based on the Cobb-Douglas:

Y = AL°KP

Here: Y is total production; L and K are inputs of labor and capital; A is total factor productivity; a
and P are the output elasticities of capital and labor.

From the Cobb-Douglas function, divide both sides by L and log both sides: In (Y / L) =1n (A) + aln
(K) + (B-1) In (L); (Y /L) is labor productivity based on output. In previous empirical and practical studies,
the factor total productivity A includes many components such as digital economy, digital transformation,
machinery and equipment, enterprise size, etc. Labor productivity is not only affected by capital, and labor
but also by many other factors which include digital transformation.

We have built a research model of the impact of digital transformation on labor productivity based on
inheriting related studies (Gogokhia & Berulava, 2020; Thanh et al., 2020; Vahid et al., 2020; Bertani et al.,
2020; etc.). The model set is as shown in the formula:

Yie=B Xit +Vi+ & i=1,...,N; t=1,...T

Here:

Yi: _values of the dependent variable in the i enterprise in the t year;
Xit _vector of independent covariates in the i enterprise in the t year;
B vector of parameters to be estimated;

vi _unobserved individual-level effects;

&ir _the observation-specific errors.

Digital transformation is approached from three dimensions, including digital organization (measured
by Technology improvement and Research & development), digital society (measured by Customer
relationship), and digital technology (measured by Technology purchase value). Taking into account the
research needs, this article sets the control variable: labor and average assets of the enterprise.
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Table 1. Summary of variables in the model.

Variable Symbol Basic Meaning Measure Previous Researches
Dependent In_pro Labor Napierian logarithm of Gogokhia & Berulava
variable productivity firm’s labor productivity. (2020), Thanh et al. (2020)
Labor productivity is
calculated as the net
revenue/labor of the
enterprise
Independent inno Technology Does the enterprise innovate Daft, 1978, Chen et al.
variable improvement technology in production (2019), Gogokhia &
and business? 1.Yes, 0.No Berulava (2020)
rd Research & Does the enterprise carry Gogokhia & Berulava
development out research and (2020), Zhu et al. (2021),
development activities? Pieri et al. (2018)
1.Yes, 0.No
cX Customer Does the enterprise invest in | Bertani et al. (2020), Joseph
relationship technology to enhance the et al. (2016)
customer experience?
1.Yes, 0.No
In_tech Technology Napierian logarithm of the Bertani et al. (2020),
purchase value total purchase value of Adarov & Stehrer (2019),
technology, machinery and Zhu et al. (2021)
equipment
Control In_k Average of asset Napierian logarithm of Hao Lu(2021), Wei et
variable average firm's assets al.(2020), Canh (2021)
In_Ib Labor Napierian logarithm of the Duc et al.(2020), Thanh et
total number of employees al.(2020),
of the enterprise Metlyakhin(2020),
Instrumental pci Provincial Provincial Competitiveness Thirtle et al. (2007),
variable Competitiveness Index Rudiger et al.(2014)
Index
fdi Foreign Direct | Does the enterprise receive Le et al.(2019),
Investment foreign direct investment? Cameron(2019)
1.Yes, 0.No

4. Results and discussion

4.1. Results

Source: Compiled by the author

The variable labor productivity (pro) in the model has a mean value of 718.87 (million VND/person)
with a standard deviation of 2286.36 (million VND/person); the maximum value is 83157 (million
VND/person) and the lowest value is 0 (million VND/person). It shows that there is a great difference in
labor productivity among firms, as well as fluctuations over the years. The statistics show that the
Vietnamese firms which have R&D activities account for 5.85% of the total sample. Besides, more than half
of the examined firms are considered to have innovation activities (53.15%). The number of firms that invest
in digital platforms for optimizing customer experience accounts for 5.85% of the total firms. In the
meantime, the mean value of the tech variable is 35406 (million VND), which means that firms will spend
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35406 (million VND) of total revenue on technology investments. Besides, the average number of
employees and firms’ assets are high. There is a relatively large difference in maximum and minimum values
that show the number of employees and firms’ assets in the whole enterprise is relatively high, but there are

differences and changes over the years.
Table 2. Descriptive statistics of the variables.

Quantitative variables

Variable Obs Mean St.Dev Min Max
pro 11,760 718.87 2286.36 0 83157
tech 11,535 35406 422863 10.2 19276850

Ib 11,760 377.75 1088.94 2 29132
k 7,056 231236 765459 118.5 22684826
pci 11,760 62.66 4.03 48.96 73
Quialitative variables

Variable Obs Min Max Yes (%) No (%)

inno 11,760 0 1 53.15 46.85
rd 11,760 0 1 5.85 94.15
CX 11,760 0 1 88.76 11.24
fdi 7,056 0 1 38.29 61.71

Source: Authors’ calculations

By using the method of Dynamic GMM (D-GMM), the impact of digital transformation on
enterprises’ labor productivity is observed, and the specific results are shown in Table3. Statistical analysis
shows AR(1) has significance level less than 10% (p_value = 0) and AR(2) has significance level more than
10% (p_value = 0.314). Therefore, we conclude that there is only autocorrelation of order 2. In addition, F-
test indicates p_value less than the significance level (10%), therefore, research model D-GMM ensures the

high reliability to conduct research and analyze test results.
Table 3. Model estimation results.

Factor Variable POOLED OLS D-GMM1 D-GMM2

Digital Organization Inno -0.323** 1.230*** 5.554***
(-3.29) (9.31) (9.68)

Rd 0.207 63.08*** 40.52***
(1.64) (12.43) (9.95)

Digital Society Cx 0.00802 4.559*** 4.480***
(0.08) (10.04) (7.01)

Digital Technology In_tech 0.0311* -0.872*** -0.984***

(2.20) (-10.27) (-15.02)

Control Variable In_Ib 0.115*** 1.169***
(5.94) (9.61)

In_ts 0.148*** -0.353***

75




The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)

(18.57) (-7.60)
_cons 1.976*** 1.697*** -1.429*
(14.31) (3.54) (-2.01)
Index AR(1):z= -9.04 AR(1):z= -9.25
(0.00) (0.00)
AR(2):z= 144 AR(2):z= 1.01
(0.151) (0.314)
Sargan test: Sargan test:
chi2(57) =2156.16 | chi2(55) =4065.98
(0.00) (0.00)
Hansen test Hansen test
R?=0.0399 chi2(40) =1046.19 | chi2(38) =1281.05
F(6, 2351) =621.53 (0.00) (0.00)
(0.00)

Note: *, * *, * * * represent 10%, 5% and 1% respectively.

Source: Authors’ calculations

4.2. Discussion

The results in table3 show that digital organization has a positive impact on enterprises’ labor
productivity. The corresponding numbers for inno and R&D variables are 5.55, and 40.52, respectively. All
digital organization variables have an impact on labor productivity at a 1% significance level. Therefore, it
can be seen that firms that advance technological and scientific projects have higher labor productivity than
firms without these projects. Similar results were obtained by Daft (1978), Wang & Wang (2012) in the case
of the inno variable, and Friesenbichler & Peneder (2016) in the case of the R&D variable. For example,
firms implementing programs of technology renovation have 5.55 times higher labor productivity than firms
not implementing these programs. Although applying advanced technology in all production and business
activities helps to bring high labor productivity to businesses, the results show that there are only about 10%
of businesses invest in technological innovation activities. Many SMEs have faced financial problems and a
lack of government support. Besides, the ability to apply technology in management and organization is
limited. Thus enterprises are still hesitant about transforming to new business models that integrate digital
transformation processes. Similarly, firms implementing R&D activities have about 40 times higher labor
productivity than firms not implementing these activities. However, there are about 5.85% of Vietnamese
firms do not conduct R&D activities. One of the key causes is that Vietnamese enterprises face financial
barriers. Besides, they are unaware of the benefits of R&D investments like South Korean SMEs. These
enterprises are not only oriented to expanding the R&D investments but also devoted to building systems of
monitoring and evaluating programs and projects.

As the results of the regression analysis in table3, the society digital factor measured by the customer
relationship variable (cx) has a positive correlation coefficient and high statistical significance (1%).
Therefore, the social aspect of digital transformation has strong support for firms’ labor productivity (Joseph
et al., 2016; Mithas et al., 2011 and Wang & Wang, 2012). Enterprises with specific technology investments
related to customers bring about 4.48 times higher labor productivity growth than enterprises without these
activities. In fact, increasing customer experience is seen as a motivation to boost digital transformation in
businesses. However, some firms which do not provide digital platforms for ultimating customer satisfaction
account for 11.24%. The reason is that the business owner’s awareness of customer relationships is still
limited, as well as promoting the customer values through regularly updating data, information, or
investment in technology that does not receive insufficient attention.

In addition, the regression coefficient also shows that the value of technology purchases really has a
clear impact on the growth rate of enterprise labor productivity in Vietham in the period 2015-2019.
Specifically, the correlation coefficient is negative (-0.98) and all digital organization variables have an

76



The 1% International Student Research Conference on Economics and Business (SR-ICYREB 2022)

impact on labor productivity at a 1% statistical significance level. This indicates that when enterprises
increase spending and investment in technology, labor productivity will decrease. The first thing that can
explain the above results is that the technology purchase value variable is measured by the cost of purchasing
machinery and technology. However, the cost of digital transformation technology in enterprises must
include many other costs such as costs of acquiring, converting, and inventing new technologies (Hou, J &
Mohsen, P. 2013). The second one is machinery & technological equipment that has a late impact on
productivity. Therefore, it takes a certain amount of time to see the operating capacity of the equipment
(Edquist, H., & Henrekson, M. 2017). Third, most of the enterprises in the sample are small in size and have
extremely low investment costs for technology. Therefore, outdated machinery reduces labor productivity.

In fact, the labor productivity of our country increases annually but with low effectiveness and is still
not comparable to the other Southeast Asian countries. In particular, according to ILO, the labor productivity
of Vietnam in 2020 is 7 times lower compared to Malaysia, 4 times lower compared to China, 3 times
compared to Thailand, 2 times compared to the Philippines, and 26 times compared to Singapore. In 2020,
the report from The Asian Labor Productivity Organization recognized that the labor productivity of
Vietnam fell behind Japan by 60 years, and needed 40 years to catch up with Malaysia and 10 years to catch
up with Thailand. Tech-economy and tech transformation in businesses are expected to be the motivation to
improve the effectiveness, from there, to narrow down the economic distance between Vietnam and the
developed countries. To reach the goal, in November 2021, Vietnam officially opened the National Office
about Technology Transformation. In the period 2021-2025, approaching 2030, the comprehensive tragedy
system is simply created, included National technology transformation, to transform an electrical
government into a tech-government. At the same time, the government also adjusted the law related to
science improvement like intellectual property law, science and technology law, and the law of advanced
technology... similar to the other related government decisions like No.118/QD- TTg, N0.130/QD-TTg,
No0.157/QD-TTg, No0.127/QD-TTg. Especially the Decision No0.749/QD-TTg * Introducing program for
national digital transformation by 2025 with orientations towards 2030 with double purposes improving
tech-government, tech-economy, tech- society, and creating tech-businesses that have the ability to grow
globally. On the business side, Vietnamese businesses have a very initial step to begin in the transformation.
In particular, tech- transformation in businesses speed up 3-4 years faster than expected before the pandemic.
In 2020, there were 13.000 new businesses opened and until the end of 2020, the workforce in the
technology industry reached 1,000,000 people, this is considered a possible sign of the transformation
process of Vietnamese businesses.

In general, the tech-transformation has a positive effect on labor productivity, and affects quite little in
the 2015-2019 period. The problem is the difficulty to approach the tech- transformation method of the
businesses. Many businesses approach the advantages of the transformation, but there are also many
businesses that were pushed away from the process because of the lack of funds, operation, and knowledge.
Therefore, the Vietnamese businesses in the trial are still in the beginning step of the process to understand
the transformation. Tech-transformation is expected to be a motivation to improve labor productivity, a
factor to speed up the economy of the nation.

5. Conclusion

Quantitative results show that digital transformation has a positive impact on labor productivity
growth in enterprises. The findings prove the current situation of digital transformation of Vietnamese
enterprises in recent years. Small and medium-sized Vietnamese enterprises often face big barriers in terms
of strategic awareness and financial capacity when digital transformation. Enterprises do not really have a
clear digital transformation strategy to implement, so the following recommendations can be drawn for the
next period.

First, Vietnamese businesses that want to undergo a comprehensive digital transformation need to
encourage innovation and technology application, but before making decisions on technology adjustment, it
is necessary to identify business strengths and business situations. Second, R&D activities have an extremely
active role in helping to increase productivity. R&D investments are based on their needs and organizational
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characteristics. Third, the most significant breakthrough is about people. It is advisable to start pushing
technology adoption with the goal of increasing customer experience. Technology is the core factor of
revolution 4.0, creating a direct digital transformation in businesses. Vietnamese enterprises often have the
weak financial capacity, they must prior to identifying core technologies plan a reasonable budget for
purchasing and investing in technology.

The government as a regulator and a motivator have to act to strongly support the private sector.
Particularly, the government focuses on developing national breakthrough technologies such as 5G and
ensuring national information safety and security systems. The next important thing is for the government
speeds up the process of perfecting the legal environment for digital technology so that businesses can have a
favorable digital transformation environment. Third, the government can proceed to reform quality
education, focusing on developing digital human resources, especially the elite group. Finally, the
government needs to clearly identify industries and fields to invest in science and technology at each stage of
digital transformation such as industry restructuring in key economic regions towards high added value.

The main limitation of the study is that it has not mentioned employees in the digital society variable
due to enterprise-level data restrictions. We think that the application of the employee factor will allow
scholars to clarify this issue. In addition to this, the study has not analyzed the difference in business
characteristics in a conversion such as business size, industry characteristics, and conversion reasons. Future
studies may study directions such as studying each industry; each business level; the business environment
reforms or studying digital transformation in individuals.

6. Appendix

Processing of data on Stata 15.1: https://docs.google.com/document/d/IxXHI_FNjgmVb-
NKEHNnhS4Ad5dL7tCa_8/edit
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ABSTRACT

This research pioneers in casting new light on the role of foreign supplier diversification in Vietnam’s
textile and apparel exports by using secondary data of Vietnam’s trade flow of raw materials and finished
goods in the sector during 2010-2021. To be specific, by means of stepwise regression approach
accompanied with lagged variables and fixed effect technique, foreign supplier diversification is
indicated to have a significant negative relationship with export value, while the diversity of foreign
suppliers is pinpointed to mitigate the Covid-19’s negative impact on textile and apparel export value.
Furthermore, industrial production index and labor force are found to inconsiderably foster exports as
opposed to the number of firms within the industry. The study contributes to the literature on foreign
supplier diversification, supply chain disruption and supply chain robustness. Finally, several
implications and recommendations are also proposed with an aim to enhance textile and apparel exports
in the upcoming years.

Keywords: Covid-19 pandemic, foreign supplier diversification, Vietnam’s textile and apparel exports.

1. Introduction

Vietnam's textile industry has made significant progress over the years and now plays an increasingly
vital role in the country's economic growth. Up to now, the industry has gained net exports of about 5-7% of
Vietnam's GDP, specifically reaching 6.25% in 2020 (GSO, 2020). Among all current export industrial
products, the textile industry came first with a high export turnover and growth rate accompanied with
Regional Value Content increasing more than six times. In particular, the average growth rate of the trade
balance reached 5% in the period 2015-2017 before skyrocketing to 52% in 2019 and shrinking to -7% in
2020 under the impact of Covid-19 epidemic (GSO, 2020). Furthermore, the textile industry has employed a
vast number of people, approximately three million, accounting for more than 20% of all industrial workers
and nearly 5% of all employees in Vietnam (Le, 2017). In other words, the textile sector is an important
contributor to Vietnam's socio-economic development.

Nevertheless, one prominent challenge of Vietnam's textile industry is the high proportion of imported
materials. In particular, while textile exports exceeded 39 billion USD in 2019, imports of raw materials and
accessories for export goods totaled 19.6 billion USD. These figures reached 35.29 billion USD and 18.1
billion USD respectively in 2020 (GSO, 2020). According to Vu Viet Hung (2017), textile value chain inputs
must be imported at a rate of 70 to 8%, with 90% for raw cotton, 100% for synthetic fibers, 50% for cotton
yarn and 100% for synthetic fibers, 80% for wide-format fabrics, 90% for intermediate products and
accessories, yarns, textiles, and knitted fabrics for export processing. Notably, among four primary markets
supplying textile materials to Vietnam, China, Korea, Taiwan, and the United States, China is the leading
supplying market, accounting for 50.61% of the import value of raw materials for the Vietnamese textile
sector, following by South Korea with 10.67% (Vietnam Industry and Trade Information Centre, 2021).
Despite manufacturing a wide range of textile materials, the country mostly specialized in the low-value-
added segment, whereas high-value-added phases like as yarn, dyeing aids, floral printing, and completed
fabrics must be imported. This is a bottleneck in the domestic textile supply chain since any "incident,” no
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matter how minor, with the supply of raw materials has a detrimental influence on textile enterprises'
production and business activities (Nguyen, 2015).

In 2020, the textile sector was adversely affected by the Covid-19 epidemic. The textile and apparel
production indexes plummeted by 0.5% and 4.9%, respectively as the pandemic hindered the availability of
raw materials, narrowed the consuming demand for fashion commaodities, and frightened the textile supply
chain (Vietnam Industry and Trade Information Centre, 2021). Furthermore, the cost of input materials is on
the rise, exposing enterprises' production processes, plans and orders at risk in the context of pandemic (Vu,
2021). Vu Duc Giang (2021) claimed that enterprises must look for solutions to lessen their reliance on
imported resources, notably the Chinese market, when it comes to fluctuation in global prices. It is
of importance to diversify import sources from a variety of backgrounds while also boosting domestic
supply. In fact, at the beginning of 2020, companies such as Dinh Vu Fiber Factory, May 10, Dong Nai
Garment Joint Stock Company began purchasing raw materials from partners in the United States, Australia,
Japan, Germany besides Chinese, Taiwanese and Korean markets (Khai, 2021). Moreover, provincial
agencies have directed the adoption of measures to assist enterprises in reducing their reliance on imported
intermediates from China by collaborating with other material sources such as Thailand, Korea, and
Indonesia, as well as India and Malaysia... However, according to Vu Duc Giang (2020), finding alternative
sources for apparel exports is a dilemma for Vietnam as the phases, i.e, R&D, production, and delivery, take
at least 50 days following a new material order, which means new sourcing is not a short-term solution. Also,
contracts are frequently negotiated, and raw materials are accepted long before official importation in the
fashion sector. Thus, when approved sources of supply are suspended, even if Vietnamese textile and
garment enterprises want to alter the supply to ensure their production, they cannot implement immediately
(Vu, 2020). As a result, sourcing new raw materials can only be a medium and long-term solution, and a
range of questions regarding the mechanism between diversification of imported inputs and export activities
remain unsolved.

Supplier diversification refers to purchasing the same input from two or more suppliers at the same
time (Seshadri et al., 1991; Jain et al., 2021), whereas foreign supplier diversification is defined as the use of
a variety of suppliers coming from foreign markets (Ando & Hayakawa, 2021). As claimed by Jain et al.
(2021), while having a limited number of suppliers may provide volume leverage, better supplier selection,
economies of scale, reduced costs and coordination complexity, supplier diversification can have benefits
regarding sourcing alternatives and supplier competition. In other words, determining supplier diversification
implies a trade-off between value chain efficiency and robustness (Ando & Hayakawa, 2021).

The academic community has extensively explored the role sourcing strategy on firm performance. In
particular, Richard et al. (2015) and Yang & Wang (2021) pioneered in making a deep analysis on the
relationship between supplier diversification and firm performance but led to paradoxical outcomes. Little
research, however, has been conducted to show theoretical or empirical results in terms of effects of supplier
diversification on export performance. Meanwhile, access to foreign suppliers has been expanded not only in
production but also in exports (Hummels et al., 2001).

Furthermore, a number of longitudinal studies have reported shocks’ detrimental impacts on supply
chain operations and the role of supplier diversification during the crisis. Natural disasters, such as Great
East Japan Earthquake (2011), Flood in Thailand (2011) or financial shocks, i.e. The Global Financial Crisis
(2008), were pinpointed to negatively influence on export performance of many firms in Japan, the United
States, Thailand, and elsewhere. Then, the outbreak of Covid-19 epidemic has swiftly directed the attention
of many researchers due to its thorough influence on global economic development (Friedt & Zhang, 2020;
Kejzar & Velic, 2020; Meier & Pinto, 2020; Z. Qin et al., 2020; Yu et al., 2021; Hayakawa & Mukunoki,
2021) . However, unlike other natural disasters (i.e., earthquake or flood) and GFC which were indicated to
damage the demand side, Covid-19 epidemic is supposed to cause not only demand-side interferences but
also supply obstructions (Ando & Hayakawa, 2021). In addition, recently, literature has emerged that offered
different findings about the role of supplier diversification in the crisis’s negative impacts. Nevertheless, the
emphasis has placed solely on the role of multiple sourcing approach in the perspective of resilience.
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Meanwhile, Vietnam in the period 2019-2021 are still in the midst of a crisis, it is infeasible to use historical
data to handle resilience-related issues. In other words, the role of foreign supplier diversification in the
effect of Covid-19 on the textile value chain via robustness mechanism needs to be thoroughly reconsidered
in this research.

Besides, prior studies mainly focus on the manufacturing industry as a whole, rather than on the textile
and apparel industry in particular. Meanwhile, in Vietnam, compared to other manufacturing industries, the
textile value chain relies heavily on imported inputs. Indeed, the electronics industry is believed to be less
adversely affected by China's component supply as big manufacturers like Samsung, Foxconn, Nokia, LG,
and others have established manufacturing and R&D facilities in Vietnam (Ministry of Industry and Trade,
2020). For example, Samsung now has six factories and one R&D center located in provinces, namely Bac
Ninh, Thai Nguyen, Ha Noi, and Ho Chi Minh. As a result, the supply of components for electronic
production is assured in the long term even in the event Covid-19 pandemic (Ministry of Industry and Trade,
2020). Meanwhile, the textile value chain depends on foreign sources of supply to a great extent, with the
most important imported materials, i.e. cotton, contributing over 60% of export prices (Dang & Dinh, 2013).
In fact, Vietnam is mainly involved in the sewing process which facilitates gaining the lowest profit margin
in the global textile value chain, just 10-15% (Dang & Dinh, 2013). In other words, understanding the role of
foreign supplier diversification in export performance is of great significance for the textile industry in
general and Vietnam’s textile businesses in particular.

In this regard, this paper aims to remedy these problems by tackle three main questions: (1) How
foreign supplier diversification affects Vietnam's textile exports during the period 2010-2021?; (2) Does
foreign supplier diversification diminish the pandemic’s negative impact on Vietnam’s textile value chain?;
and (3) What implications and solutions could be suggested to intensify Vietnam's textile exports in the years
to come?

2. Theoretical framework

2.1. Supplier diversification and firm performance

In general, regarding research analyzing the role of supplier diversification in firm performance, there
are two main schools of supplier diversification which are analyzed as follows:

On the one hand, diversification strategy fosters competition among suppliers. This is primarily
because buyers can access inputs with better quality, price, and delivery service or can take advantage of
product innovation (Jain et al., 2021). Buyer’s bargaining power over supplier’s increases due to numerous
buyer’s selections. As a result, multiple sourcing hedges the risks of creating a monopolistic (sole source)
supply base and boost firm performance (Newman, 1989). Furthermore, diversification strategy increases a
firm’s (industry) operational flexibility, which means whenever demand for products rises, diversification
approach will better meet the increasing demand of production compared to maintaining a limited quantity of
supplier (Costantino & Pellegrino, 2010). With this in mind, supplier diversification is indicated to maintain
firm production as well as foster firm performance. By investigating implications of supplier diversification
on firm performance, as well as the moderating role of environmental tolerance in this relationship, Richard
et al. (2015) pinpointed the positive relationship between supplier diversification and performance in the
setting of companies doing business in declining industries, whilst companies in major sectors were
experiencing negative effects. As a result, supplier diversification is viewed as a valuable resource that
probably assists businesses in gaining a long-term sustainable competitive advantage (Adobor & McMullen,
2007).

Supplier diversification, on the other hand, does not appear to have a favorable impact on firm
performance. In fact, managing multiple sources is probably more cumbersome and complex than dealing
with a single source. As a result, maintaining a diverse supplier portfolio means high operating costs
including expenditure for a large number of orders, phone calls, documents, and supervision and hidden
costs (the loss of scale economies). Additionally, negotiating with plenty of suppliers may involve longer
negotiation times, resulting in delays or disruptions in production schedules (Jain et al., 2021). Meanwhile,
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concentration approach facilitates cost reduction and economy of scale (Chung et al., 2010). To be specific,
due to better knowledge of the manufacturing process, suppliers can achieve economies of scale via reducing
production cost per input. Furthermore, firms can take advantage of quantity discounts from order
consolidation, reduced lead times, and logistical cost (Hahn et al., 1986; Bozarth et al., 1998). This
conclusion was figured out in a research of Yang & Wang (2021) where supplier concentration had a
considerable favorable effect on firm's financial performance.

Hence, the choice of purchasing strategy considers the trade-off between the robustness gained from
supplier diversification and cost efficiency of supplier concentration.

2.2. Supplier diversification and supply chain disruptions

Regarding the role of supplier diversification in the event of adverse shocks, there are two common
terms to describe the effects that negative shocks have on supply chains, namely resilience and robustness.
Whereas resilience is interpreted as the ability to return to regular operations after a disruption in a specified
time, robustness is the capability to maintain operations throughout a crisis (Brandon-Jones et al., 2014).
Supplier diversification, in particular, can be seen as a feasible approach to improve the robustness of supply
chains while ensuring smooth production flows (Ando & Hayakawa, 2021). Supplier diversification,
according to Jain et al. (2021), can provide benefits in terms of sourcing alternatives as well as supplier
competition. The contribution of supplier alternatives in the context of supply chain volatility can indeed be
emphasized. In the event of supply chain disruption, the excess supply allows purchasers to quickly switch
between alternative sources of supply (Jain et al., 2021). Miroudot (2020) concurred with this idea, stating
that manufacturers should diversify their sources of supply in order to avoid industrial manufacturing
disruptions. Supplier diversification lowers the impact of negative shocks on profitability while also
shortening the time it takes to remedy such problems (Mizgier et al., 2015). Because of the potential for
domestic economic disaster, fully local sourcing and production is considered unsustainable and
discouraged. Take Samsung Electronics as an example. The firm produced most of its new smartphone lines
in Korea, with the primary facility being located near Daegu. The Covid-19 boomed in Korea near the end of
February 2020, prompting the country's industry to shut down for several days (Song, 2020). Hence,
Samsung's production process was disrupted by relying solely on domestic suppliers. To tackle this issue, the
company opted for shifting several mobile phone component productions to Vietnam in order to diversify its
supply sources. That is to say, the more resources entities have, the better equipped they are to endure and
respond to disruptions (Page, 2014).

2.3. Industrial characteristics and export performance

The study employs industrial characteristics as control variables to ensure that test results are fair and
not skewed. To be specific, industry-level features are determined based on Micheal Porter’s diamond model
which enables to identify determinants for industry's competitiveness, and thereby is associated with
business outcome, particularly a product's export performance (Porter, 1985). Porter dealt with four major
dimensions in the external environment, including factor input conditions, demand conditions, related and
supporting industries, and firm strategy, structure and rivalry. As this study concentrates on backward
linkages of the value chains, two dimensions, namely factor input conditions, and firm strategy, structure and
rivalry will be taken into consideration.

Factors of production comprises basic conditions (i.e., labor, capital, and nature resources) and
advanced factors (i.e., skills and expertise of labor force, infrastructure and technological innovations)
(Porter, 1985). Firstly, Index of Industrial production (I1P) indicates the rate at which industrial production
develops over a certain time period, which represents an overview of the whole industry as well as a rate of
development of each product and product line in particular (GSO, 2020). IIP was taken into account to
capture domestic input factors’ capacity effects in the studies of Al Mamun & Nath (2005), Serti¢ et al.
(2015), Sugiharti et al. (2020). Secondly, workforce is examined to play a vital role in the competitiveness of
a particular industry. To be specific, a change in labor force can significantly influence outcomes of a sector,
including export performance, with its effects being captured in previous studies of Majeed & Ahmad
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(2006), Artuc et al. (2014), and Uysal & Mohamoud (2018). Another stimulus to development is the extent
and pattern of competition, which is measured by the number of firms. Domestic competition is considered
to make a contribution to the success of a typical industry as once encountering fierce and strong rivals,
enterprises are forced to enhance quality, productivity, foster innovation to create novel products (Porter,
1985). As a result, they themselves develop their necessary skills to gain achievements and profits, which
was confirmed in the research of Zaclicever (2019). In stark contrast, tough competition was also indicated
to hinder export performance. Indeed, companies had to cover a great deal of costs and fees incurred to
encounter the market competitive intensity to increase the added value of the company over its rivals, and
hence reducing production efficiency, and firm profitability, which was determined in Purnama & Subroto's
(2016) study.

3. Research method

3.1. Quantitative research method

This paper adopts the quantitative research approach to address the research questions for several
reasons. To begin, quantitative research allows for the analysis of large samples and the application of
generalizations to a larger population (Richard & Elwood, 2005). Secondly, quantitative research entails the
use of numbers, logic, and historical data to reach objective and accurate conclusions (Babbie, 2010).
Thirdly, this method makes it easier to establish causal linkages between independent factors (supplier
diversification and Covid-19 cases, deaths) and dependent factor (export value), to explain a specific
phenomenon or to discover interpretations, and to define new problems (Babbie, 2010; Creswell, 2013).

3.2. Data collection

Data were collected based on purposive sampling method (also called selective or subjective
sampling). In particular, researchers focus on their own judgment when selecting subjects of sample to
participate in the study (Richard & Elwood, 2005). The sample contains trade statistics for products in the
textile sector, with each product line being classified as an input or output in the supply chain. Inputs are
primarily raw materials, parts and components at the HS two-digit level (32, 39, 40, 43, 48, 50-60, 83, 96),
whereas outputs are largely finished apparel commaodities at the HS two-digit level (61-67). In addition, the
study uses secondary data obtained for the period 2010-2021 which is then presented in a panel table to
compare across two dimensions: product line and time. Import and export statistics comprising total value of
product lines (HS 2 digits) imported by Vietnam, and total apparel export value by Vietnam are gathered
from Trade Map - ITC. Total cases or deaths are recorded annually by the Ministry of Health Portal, whereas
control variables are published in the General Statistics Office's annual statistical yearbook.

3.3. Foreign supplier diversification index

Previous studies have used the Herfindahl-Hirschman Index (HHI) to capture supplier diversification.
In particular, Richard et al. (2015) and Lin et al. (2021) applied firm-level diversity, while Ando &
Hayakawa (2021) used country-product-level index to capture the diversification of suppliers. In this paper,
diversification index gives the level of diversification of imports at the product level, which its value ranges
between —1 and 0, with higher values indicating more diversified suppliers of intermediates. Furthermore, a
supplier is viewed as a country that provides inputs to another country's production process. Actually, firms
can diversify their input sources by obtaining intermediates from a number of different companies inside a
country (Ando & Hayakawa, 2021). As for this type of supplier diversification, this measure assigns a low
value. Covid-19 pandemic, nevertheless, has an impact on manufacturing and trade in multiple nations, it
would be more vital to examine variation of source countries rather than supplier firms within a country
(Ando & Hayakawa, 2021). With this in mind, the terms ‘foreign supplier diversification’ and ‘origin
country diversification” can be used interchangeably. The foreign supplier diversification of product p (HS -
2 digits) is calculated as follows:

Diversity,, = — EF{ZSH}: =- E;;{Eifﬂ}: 1)
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Where 5., the share of origin country c in total imports of product p in year t
X+ the import value of product p from country c in year t

3.4. Heteroskedasticity test

Heteroskedasticity is defined as circumstances where the variance of the residuals is not equal
throughout a range of measured values (Hayes & Westfall, 2020). Regressions utilizing ordinary least
squares (OLS) imply that the residuals are obtained from a population having constant variance, whereas
heteroskedasticity causes an unequal spread of residuals (i.e. error term). In other words, it is regarded as an
issue which makes the results become invalid (Hayes & Westfall, 2020). Furthermore, the data is presented
in a panel table, meaning values vary not only over time but also among product lines. Specifically, it is vital
to conduct heteroskedasticity test, particularly via Breusch-Pagan/Cook-Weisberg technique, to examine
which type of regression technique is appropriate.

3.5. Stepwise regression model

The development of a regression model using the stepwise regression approach involves repeating
each step in the selection of the independent variable in the model (Hayes, 2022). To assess the model's
statistical validity, explanatory variables can be added or removed, and statistical significance is always
calculated after each repetition. The forward selection strategy begins with no initial variables, then, one by
one, variables will be added to the model and statistical significance will be determined. When none of the
remaining variables are important, the process stops. Moreover, this research applies AIC, BIC index beside
R-Square to determine the most appropriate model. Proposed research model is established based on
econometric model which is similar to Zaclicever's (2019), as follows:

Yie=a+ Bexge g+ Zrﬂzzi.r—l + Zrﬁrﬂ +8; +5;

In particular, i and t, accordingly, stand for product line and year. y indicates dependent variable,
whilst m denotes independent variables. Z stands for control variables, T for year dummies, ¢ for fixed
effects that control for unobserved time-invariant factors, whereas ¢ for error term. In this paper, export
performance is measured as Export value,, total export value of apparel finished goods (HS61-67) from
Vietnam in year t. Foreign supplier diversification is measured in terms of diversification of origin countries
of product p (Diversity,.) using HHI index (1). Covid-19 damage is examined in terms of the number of
Vietnam accumulated cases or deaths on a yearly basis, while three control variables involves firm numbers
(i.e. number of acting enterprises having business outcomes as of annual 31st December), workforce (i.e.
annual employed population at 15 years of age and above) and Index of Industrial production are sampled in

three industrial activities, namely Manufacture of textiles, Manufacture of wearing apparel, and Manufacture
of leather and related products. Therefore, the equation being formulated as follows:

Inl Export value,) = By + §, Diversity,, | +§; In{1+ COVID, )+ f; In(1+ COVID, ) - Diversity,, | + fcontrol,  +£,

4. Results and discussion

4.1. Results

Based on Breusch-Pagan/Cook-Weisberg test for heteroskedasticity, it can be seen that there is
heteroskedasticity in the independent variables. Furthermore, even if control variables are included in the
research, endogeneity concerns may exist. With this in mind, it makes sense to employ control variables,
lagged variables and fixed effects to reduce heteroskedasticity and endogeneity.

Table 1. Breusch-Pagan/Cook-Weisberg test for heteroskedasticity

Variable Chi2(1) Prob > Chi2 Heteroskedasticity
Independent variable 0.27 0.6043 No
Dependent variables 52.88 0.0000 Yes

Source: Author’s calculation
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The table 2 and 3 show a decrease in AIC and BIC, an increase in R-square, which means the latter
model can explain better than the former. When the variables are added, the AIC and BIC coefficients drop
from 187.44 and 194.18 to -335.56 and -312.58, respectively. In addition, the R-square coefficient improves
from 0.030 (very low) to 0.923 (very high). As a result, adding variables to the rational model enhances the

model's explanatory power.

Table 2. Foreign supplier diversification and its impact in the Covid-19 pandemic (as measured by cases)

Variable 1) Q) 3) (@) (5) (6)
Diversityi 0.707%% 16107 3297  0.494**  -0439**  -0.173
(0.014) (0.000) (0.000) (0.022) (0.021) (0.287)
Ln(cases+1).s L0.045%%%  0.044%%%  .0.149%F*  0.120%**  -0.106%**
(0.000) (0.184) (0.000) (0.000) (0.000)
Diversity:s. In(cases+1).1 0.274***  0.085* 0.076* 0.03
(0.000) (0.076) (0.073) (0.406)
Labor. 0.000%**  0.000%**  0.000%**
(0.000) (0.000) (0.000)
Firme -0.000%**  -0.000%**
(0.000) (0.000)
1P 0.022%**
(0.000)
Constant 17.150%%%  16.978***  16.537*%*  15724%**  15180%**  12.618%**
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
N 215 215 215 197 197 197
R-sq 0.030 0.235 0.385 0.857 0.890 0.923
adj. R-sq -0.059 0.161 0.322 0.84 0.876 0.912
df 2 3 4 5 6 7
AIC 187.4386  138.4797  93.56048 -218.9801 -267.8424  -335.5594
BIC 1041798 1485916  107.043  -202.5641 -248.1431  -312.577

Source: Author’s calculation

Table 3. Foreign supplier diversification and its impact in the Covid-19 pandemic (as measured by deaths)

Variable ()] (2) (3) 4 (5) (6)
Diversityi.1 - - - -0.494** -0.439** -0.173
0.707** 1.705** 3.357** (0.022) (0.021) (0.287)
(0.014) * *
(0.000)  (0.000)
Ln(deaths+1)i1 - 0.057** -0.303*** -0.263*** -0.216***
0.124** * (0.000) (0.000) (0.000)
* (0.004)
(0.000)
Diversityi.i. 0.403** 0.173* (0.076) 0.154* (0.073) 0.061
In(deaths+1).1 * (0.406)
(0.000)
Labor.1 0.000*** 0.000*** 0.000***
(0.000) (0.000) (0.000)
Firme.y -0.000*** -0.000***
(0.000) (0.000)
1Pe.1 0.022***
(0.000)
Constant 17.150* 16.959* 16.524* 15.724*** 15.189*** 12.618***
bl ol x* (0.000) (0.000) (0.000)
(0.000)  (0.000)  (0.000)
N 215 215 215 197 197 197
R-sq 0.030 0.317 0.471 0.857 0.890 0.923
adj. R-sq -0.059 0.250 0.416 0.84 0.876 0.912
df 2 3 4 5 6 7
AIC 187.438 114.157 61.5087 -218.9801 -267.8424 -335.5594
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6 9 6
BIC 194179 124.269 74.9913 -202.5641 -248.1431 -312.577
8 8 1

Source: Author’s calculation

Although the explanatory power of foreign supplier diversification diminishes, it generally reveals a
negative association for export value. To be more explicit, a 1% increase in the diversification index lowers
the value of textile and apparel exports by 0.439% (at the significance of 5%). The findings show that Covid-
19 has a negative impact on the value of finished goods exported by Vietnam's textile and apparel industry,
and that such negative effect of deaths is stronger compared to infections. While the coefficients for the
Covid-19 numbers are negative, the coefficients for their interaction term with foreign supplier
diversification are positive and significant (p = 0.247, p value = 0.000). Besides, the coefficient of
diversification with deaths is higher than that with cases, implying that diversification has a greater and more
obvious impact in Covid-19 consequences (as measured by deaths). The IIP and workforce are indicated to
have a favorable impact on Vietnam's textile and apparel exports period from 2010 to 2020 ($=0.022 and § =
0.000, respectively at 1% significance level), whereas there is a negative association between number of
firms and export value, ($=-0.000 at the significance of 1%).

4.2. Discussion
Based on the findings shown in section 4.1, research results are discussed as follows:

Firstly, foreign supplier diversification is revealed to have a significantly negative association with
Vietnam's textile and apparel export value, which confirms the findings in the research of Richard et al.
(2015). In fact, diversifying sources of supply impedes taking advantage of quantity discounts from order
consolidation and economies of scale. Furthermore, handling multiple sources is probably more difficult and
time-consuming than dealing with a single source. As a result, firms have to cover considerable operating
costs such as phone calls, records, papers, supervision etc., hindering export value of textile and apparel
commodities.

Secondly, Covid-19 pandemic has a detrimental impact on the value of exported apparel goods, and
such negative effects tend to be stronger when it comes to an increase of deaths. Indeed, the unprecedented
spread of Covid-19 impelled governments to bring in a range of policies and measures that restrict business,
production, and transportation activities (Teodoro & Rodriguez, 2020). Consequently, canceled orders,
dwindling demand and input supply instability made Vietnam's textile and apparel industries encounter
numerous challenges. In other words, the value of textile and clothing exports has declined dramatically due
to the novelty Covid-19 outbreak.

Thirdly, foreign supplier diversification significantly mitigates the negative Covid-19’s impact on
textile and apparel export value. This finding is equivalent to that of Todo et al. (2015) and Ando &
Hayakawa (2021), who found that diversifying input sources could help diminish the impact of shocks. To
put it differently, diversifying foreign sources of supply has a better export value than those with less
diversification during the Covid-19. It is attributed by the fact that time-and-country-based diverse influences
of Covid-19 results in complexity and ambiguity of value chains, whereas supplier diversification allows
companies to flexibly shift from more to less affected suppliers (Ando & Hayakawa, 2021). As a result,
industrial activities are neither disrupted nor delayed, and the supply chain's source of inputs is maintained.
In other words, foreign supplier diversification fosters supply chain’s robustness, which thereby mitigates
Covid-19's detrimental impact on Vietnam's textile and apparel export value.

Fourthly, index of industrial production and workforce are indicated to have a significantly favorable
impact on Vietnam's textile and apparel exports from 2010 to 2020. These indications were also pinpointed
in prior studies of Serti¢ et al. (2015), Sugiharti et al. (2020) for industrial production and Majeed & Ahmad
(2006), Artuc et al. (2014), Uysal & Mohamoud (2018) for workforce. Strengthening industrial production
and the scale of the labor force boosts domestic production capacity and firm productivity, which thereby
enhances export value. Nevertheless, this paper figures out a negative association between the number of
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firms and export value, which is in line with the findings of Purnama & Subroto (2016). As companies have
to cover a lot of costs, which lowers production efficiency, firm profitability when they encounter the market
competitive intensity, (Purnama & Subroto, 2016). In other words, the high number of firms fostering
within-industry competition reduces export performance.

5. Conclusion

5.1. Implications and recommendations

This research achieves the goal of investigating the impact of foreign supplier diversification on export
value and its role in the negative pandemic's impact on export value. Furthermore, the reliability of the
regression model has been verified and the relevance of the research framework in the context of Vietnam’s
textile and apparel sector has been confirmed, implying the profound importance of supplier diversification
in the face of unexpected supply chain disruptions. In particular, whereas foreign supplier diversification
does not foster export performance, it mitigates the negative Covid-19’s impact on apparel and textile export
value. On that basis, several recommendations are drawn as follows:

For firms, managers need to reconsider their supply and revenue structures in light of the ever-
changing business environment. Dealing with fewer suppliers can save firms” money in the long run because
it allows them to benefit from economies of scale and close supplier relationships. Furthermore, firms can
take advantage of FTAs in importing inputs, which dramatically lowers prices and trade obstacles. These
businesses, on the other hand, are probably vulnerable if something go wrong with their supply chain
partners, which means managers must ensure the supply chains are robust by means of a backup supply. To
be specific, supply chain managers should suggest diversifying their suppliers in order to prevent becoming
over-dependent on a small number of vendors.

Regarding governments, due to the Covid-19’s detrimental impact on export value, loans are
necessary for enterprises whose supply chains have been disrupted. The governments can help firms by
decreasing corporate income tax, extending corporation tax payments, and supporting employee policies, and
more. Furthermore, on account of positive effects of supplier diversification in the context of Covid-19,
governments should encourage companies to possess redundant suppliers and markets. Governments, for
example, can provide platforms for businesses to identify qualified suppliers, which makes supply-demand
matching easier during times of disruption, or can support the growth of domestic textile, yarn, and fabric
enterprises as a means of creating a market for backup supplies. Building infrastructure, creating quality
workforce, and attracting investment capital are viable approaches for the governments to support local firms
in producing raw materials, parts, and components, and mitigate the negative effects of input imports
disruption.

5.2. Contributions

Via empirical findings, the research has established a research model on the impact of foreign supplier
diversification on export performance and its significance towards supply chain robustness, contributing a
deeper understanding of the literature regarding export and supplier diversification. The topic is also relevant
and appropriate in light of the present Covid-19 pandemic in Vietnam and other nations around the world,
which can be extended from the fields of international business (from the perspective of a firm) to
international economics (from the perspective of a country) using the same approach. In practical terms, the
study has enhanced managers' awareness of the impact of purchasing strategy on business results in the
textile and apparel industries. Regarding relevant authorities, within the research scope, governments can
gain deeper understanding and essential knowledge in terms of supplier diversification and its significance in
business operation and thereby brings in regulations fostering textile and apparel export performance.

5.3. Limitations and further research

This research has made efforts to improve the validity of its findings. However, there are still some
flaws in this study that will need to be addressed in future research. Firstly, the research's scope was
restricted by purposeful sampling, resulting in a relative and generalized outcome. In particular, the study
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only samples items that are the primary input/output of textile products while ignoring some others. Future
research may sample the entire set of data regarding inputs and outputs of the textile and apparel sector to
provide more specific and accurate information and results. Secondly, the supplier diversification index is
calculated based on the origin market diversification, where a country is considered as a supplier. This index
has a low value in case a firm has multiple suppliers within a country. To address this issue, data from a
company's perspective should be used to describe the differences in sourcing strategies among companies in
a certain industry.
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ABSTRACT

This study explores the local governance mechanism at the provincial level of Vietnam through the
construction of the PGI index and places this index in relation to local economic development policies.
Through the combination of statistical and regression methods, the author has discovered the following
relationships: Firstly, it is possible to establish a causal relationship between the quality of governance
institutions and effective income per worker. Secondly, using Arellano and Bond's (1991) GMM
estimation method for dynamic data with endogenous variables, this study demonstrates that the quality
of governance institutions contributes positively to the economic growth of companies, provinces, and
cities over time, while also helping to partially explain the income disparity between localities. Thirdly,
the influence of governance institutions' quality on effective per capita income differs according on
institutional feature; for example, corruption control and policy quality have a positive linear
relationship. while democracy and public policy have a U-shaped association with income level, the
bottom point of the U is much lower than the average local score. Fourthly, the test results indicate that
the growth effect of institutional quality differs by economic location

Keywords: Local governance, Spatial regression, public policy

1. Introduction

Over the last two decades, numerous researchers and politicians have focused on the importance of
institutional quality in economic growth. Numerous previous research have demonstrated that both
neoclassical (Solow, 1956; Swan, 1956) and endogenous growth models (Barro and Lee, 1994; Lucas, 1988;
Romer) contain numerous unresolved aspects. These models, in particular, are believed to be unable to
account for disparities in economic growth between countries due to capital accumulation or technical
advancement (Asghar et al., 2015). As a result, when institutional economics was formed and evolved as a
paradigm for explaining the origins of growth, scholars worldwide attempted to extend neoclassical or
endogenous growth by studying the role of institutional factors on long-run growth (Acemoglu et al., 2001;
Rodrik et al., 2004). Furubotn and Richter (2005) claim that research into economic growth institutions has
gotten increasingly diverse over time.

In Vietnam, empirical research on economic growth has been conducted in a variety of sectors and
across the economy. Klump and Nguyen Thi Tue Anh (2004), Scott and Truong Thi Kim Chuyen (2004),
Chen (2005), Phan Minh Ngoc and Ramstetter (2006), Tran Tho Dat and Do Tuyet Nhung (2008)... all
attempted to explain the origins of Vietnam's post-Doi Moi growth using modern growth models and
socioeconomic indicators. The relationship between institutional quality and economic growth has received
much attention in recent years from both academia and policymakers in the country. Numerous research
have established that weak institutions generally act as a hindrance to economic growth (Le Quoc Ly, 2014;
Nguyen Van Phuc, 2013; Tran Du Lich, 2013; Vo Tri Thanh, 2014).

Within Williamson's (1998) hierarchy of institutions, governance appears to be more intriguing to
academics, owing to the significant policy consequences that study findings might have for countries and
international organizations (Kaufmann and Kraay, 2003; Kurtz and Schrank, 2007; Wilson, 2016). Because
this institutional level is inextricably linked to the state's function, it may be even more critical for economic
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progress in Vietnam, a country that adheres to the market mechanism but is heavily state-oriented. When
identifying growth bottlenecks and game-changing solutions, the Vietnamese government stated that
improving the quality of governance institutions (in particular, enhancing the State's capacity and
accountability) is one of the three pillars of the policy framework aimed at transforming Vietnam into a
middle-income country by 2035. (Ministry of Planning and Investment, 2018; World Bank and Ministry of
Planning and Investment, 2016).

The preceding topics demonstrate the critical importance of the quality of governance institutions for
economic growth in both economic theory and socioeconomic development practice in Vietnam.
Additionally, it should be highlighted that Vietnam has undergone substantial reforms to its governance
structures and has seen significant economic growth in recent decades, making Vietnam a model country in
comparison to many other countries. The case is great for demonstrating how enhancing the quality of
governance institutions contributes to economic development. Apart from the two studies by Le Quang Canh
and Do Tuyet Nhung (2018) and Nguyen Viet Cuong et al. (2021), there are essentially no other research in
Vietnam that directly quantify the relationship between the quality of governance institutions and economic
growth. The majority of research assess the impact of governance institution quality on FDI attraction, labor
productivity, and enterprise performance as a mechanism for communicating the influence of institutional
guality on economic growth.

The study's overarching purpose is to ascertain the relationship between the quality of governance
institutions and local economic growth at the provincial level in Vietnam, and thus to measure the impact of
institutional quality on economic growth. The paper makes policy recommendations based on empirical
research findings regarding the quality of governance institutions in order to enhance economic growth in
Vietnam.

The topic's specific objectives are as follows:

i. Developing a measure of the quality of local governance institutions at the provincial level that is
appropriate for the Vietnamese context;

ii. Establishing a causal relationship between governance institution quality and economic growth;

iii. Evaluating the influence of governance institution quality on local economic growth at the
provincial level in Vietnam;

iv. Policy recommendations related to governance institution quality to promote economic growth in
Vietnam.

2. Theoretical framework
2.1. The causal relationship between the quality of governance institutions and economic growth

2.1.1. At national level

Since the 1990s, academia has devoted considerable intellectual energy to determining the nature of
the relationship between governance institutions and national economic growth (Sihag, 2007) pioneered the
concept, suggesting that because the establishment of an institutional framework has historically sparked
economic change in countries, it may be considered as a critical component of distinct growth, stagnation, or
decline trajectories. Until recently, theoretical and experimental investigations have supported both
directions of development of the causal relationship between the quality of governance institutions and
economic growth.

The quality of governance institutions affects economic growth

According to the idea, institutional quality affects income levels through the allocation of political
power, the protection of property rights, the creation of economic possibilities, the stimulation of innovation,
and the promotion of physical and human capital accumulation.... Thus, past research has stressed the critical
importance of institutions in economic development (Nakabashi and partners, 2013). Numerous empirical
studies have examined the relationship between governance institution quality and economic growth, and
most have discovered evidence that countries with better institutions will have higher levels and growth rates
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than countries with poor institutions, when other variables in the research model are controlled for (Hall and
Sobel, 2008).

Barro (1991) conducted the seminal empirical study in this area, concluding that, after adjusting for
other variables in the standard growth model, political instability (measured by the frequency of coups,
political assassinations, and revolutions) had a negative and statistically significant effect on GDP per capita
growth between 1965 and 1985. However, Knack and Keefer (1995) are credited as being the first to
incorporate the governance institution measure, which is a composite index derived from data sets
(particularly, ICRG5) into the regression model. Using cross-country data, the authors discovered that this
index is positive and statistically significant in the Barro-type growth equation.

Along with the difficulties inherent in gauging the quality of governance institutions, empirical
research examining the relationship between the quality of governance institutions and growth have run
across the issue of "simultaneousness.” Aron (2000) states that because past research has "often failed to
adequately address endogenous institutional measures,” it is impossible to determine whether improved
governance has resulted in increased growth or vice versa. This issue is not readily resolved, in part because
there are inadequate statistics on the quality of governance institutions prior to the development period.
Acemoglu and colleagues (2001) aimed to use a historical variable - the mortality rate of settlers in European
colonies during the colonial period - as a proxy for the quality of current governance institutions, focusing on
the "risk of expropriation." The authors evaluate a concurrent model in which | current per capita output
growth is affected by risk of expropriation and other factors; and (ii) current danger of expropriation is
dependent on settler mortality and other factors in the past.

The statistically significant influence of settler mortality on future growth supported the hypothesis
that low mortality fostered a more crowded and active European settlement with a greater emphasis on the
formation of property-rights-respecting institutions. These early institutions are still thought to exist and
impact the modern economy, proving the link between the quality of governance institutions and growth
indirectly. Rodrik and colleagues (2004) demonstrated these findings by utilizing settler mortality as a tool
variable to account for exogenous fluctuations in the WGI composite index.

While instrumentalization of governance institution variables appears to alleviate the concurrency
problem, it introduces the issue of attributing the effect of the instrumental variable(s), hence influencing the
theoretical interpretation of causal links. Glaeser and colleagues (2004) suggest that the instrumental variable
utilized (particularly, settler mortality) is really more closely related to contemporary human capital
assessments than other variables. Institutions. As a result, the use of instrumental variables cannot resolve the
causal dispute.

Economic growth affects governance institutions

While past research has emphasized the importance of the state improving the quality of institutions in
order to maximize economic development efficiency, another view is that economic growth promotes
institutional improvement, a causal direction that may be even more significant. Paldam and Gundlach
(2008) empirically test both causal directions by using a democracy variable to represent the macro
institution and a corruption variable to represent the micro institution in their respective models, which
include institutional measures and economic growth as dependent variables. After careful consideration, the
two scientists determined that forecasting a rise in income levels would result in an increase in institutional
quality was more consistent with the facts than predicting the contrary. They caution against suggesting
institutional adjustments to increase economic efficiency in the formulation of development programs in
light of this conclusion. Reversing this causal link also has a theoretical foundation. Economic progress,
according to institutional theory, can increase the relative efficacy of formal governing mechanisms (Dixit,
2003). Subsequent research has identified a variety of ways by which improved economic performance can
result in improvements in the quality of a country's governance institutions. For instance, comprehensive
governance reform is a costly and technically challenging endeavor, and many developing countries lack the
financial resources and administrative capacity necessary to properly advocate and implement it. adopting
such a reform package (Rodrik, 2007). Thus, proponents of a program of "good enough governance" (instead
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of the multilateral development agencies' "good governance" approach) argue that growth can be achieved
through relatively minor reforms aimed at encouraging investment (Hausmann and colleagues, 2005), and
that this growth may provide developing countries with the time and resources necessary to establish higher-
quality governance institutions at a later stage of economic development (Grindle, 2007). Wilson (2016) also
cites several historical case studies, indicating that, in the early stages of development, it is not the quality of
governance institutions that determines economic growth, but rather improved governance. Economic
growth can result in improved governance. It is self-evident that if economic progress is the primary driver
of historical institutional advancements, rather than vice versa, we should anticipate institutional
improvements (which are not accompanied by significant transformation). social or political economy) is a
byproduct of the pursuit of sound governance and economic progress (Kurtz and Schrank, 2007).

2.1.2. At local level

While examination of country-level data elucidates several elements of the relationship between
governance quality and economic growth, there are numerous arguments today concerning the effect of
governance quality on economic growth. Governance frameworks for a country's local income levels (Pande
and Udry, 2005).

Scholars have highlighted the following benefits of focusing the investigation on a single country
(using local/regional data):

- Studies on institutional development and economic growth conducted within a country can aid in the
comprehension of topics mentioned in international data-driven studies (Pande and Udry, 2005).

- Institutional change agents can be discovered and compared more easily than at the country level,
because the bias associated with a lack of variables in studies conducted inside a single country is typically
lower than in cross-country research (Nakabashi et al., 2013).

- Comparing data within a country becomes less difficult than comparing data between countries.
While comparing institutional characteristics across countries can be challenging due to the diversity of
historical experiences, cultural norms, and political contexts, subnational data allow for greater control over
those contexts and a focus on particular aspects of governance institutions and their temporal relationships
with growth (Hasan et al., 2009).

Utilizing locality as a unit of analysis enables the application of more powerful array data methods
than single time series approaches, particularly in the setting of developing countries with short time series
(Wilson, 2016).

As a result, research examining the association between institutional quality and income levels tend to
produce more trustworthy results when using domestic data (Nakabashi et al., 2013). On the basis of these
principles, research on the relationship between the quality of governance institutions and economic growth
at the local level has been conducted in both developed and developing countries, as illustrated below.

Hall and Sobel (2008) explore the effect of institutions on US state variations in entrepreneurship,
income, and economic growth using the Economic Freedom Index of North America (EFNA). economics
using a spatial autoregression (SAR) model of first order and a spatial error model (SEM). The findings of
this study demonstrate that institutions congruent with free-market capitalism, or "economic liberty,"
promote more productive business activities, which result in better per capita income and economic growth.

Hasan and colleagues (2009) examine the effect of legal, financial, and political institutions in growth
using array data from Chinese provinces. The authors build indicators for these institutions and incorporate
growth regression models with regularly used control variables in growth studies (convergence effect, human
capital investment, and openness of the local economy). The regulatory environment, perceptions of property
rights, the development of financial markets, and political pluralism are all connected with better growth in
China's provinces, according to research.
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3. Research method

3.1. Method to test causality

Following the approach of Wilson (2016), heterogeneous panel Granger causality tests will be used to
understand the causal relationship between governance institution quality and economic growth at the
provincial level of Vietnam in the period 2011-2018.

The model used in the test is a heterogeneous array vector autoregression (VAR) model with
provinces/citiesi=1, ..., Nand timet=1, ..., T.

In(Y,) = ay+ X y¥m,.) + 3" (Pi,-1) + 514,
LI

=1 =1

In(Py) = az; + ¥ y™MIn(Ppu-y) + 8% In(Y ) + 524,

in which, Yit va Pi,t respectively represent the income level and governance quality of the i
province/city in year t, ai is the provincial effect and «i,t is the residual independently and normally with
mean 0 and finite heterogeneous variances in this study is 62 The heterogeneity between provinces is
introduced into the model by allowing the coefficients y(k) va B(k) to vary between provinces/cities, G and H
being the lag lengths of Y and P, respectively is taken in the test.

Before proceeding with Granger test, two initial tests need to be performed to determine the model
format, including stationary test and co-integration test for the variables Y and P. Then , two hypotheses
need to be tested as follows:

H1: The improvement of the quality of governance institutions has an impact on economic growth,

corresponds to the hypothesis that the coefficients g1,i = (B8(1), ... , B(H)) are zero for all
province/city (contrary to hypothesis £1,i is non-zero for at least one province).

H2: Enhanced economic growth will lead to an improvement in the quality of governance institutions,
corresponding to the hypothesis that the coefficients g2,i = (B(1), ... , B(G)) are equal to O for all
provinces/cities (contrary to hypothesis $2,i is non-zero for at least one province).

Following the approach of Wilson (2016), Granger causality tests are performed for each spatial unit
(province/city) one by one independently, and test statistics are constructed based on the mean of the Wald
result statistics. This allows us to estimate the model in the above equation and test these two hypotheses
more effectively and efficiently. We have two test statistics reports for each hypothesis that we are testing.
The first is the Wald statistic, which is an approximation of the normalized mean. As the number of spatial
units N approaches infinity, this statistic converges to the usual normal distribution, and p values are reported
based on this asymptotic distribution. According to Dumitrescu and Hurlin (2012), the second test is based
on the mean (non-normalized) Wald statistic, and it presents values from a block bootstrap technique that
allows for the accounting for spatial dependence. As a result of their excellent statistical features, these tests
are well-suited for research involving short time periods.

Additionally, in order to corroborate the finding concerning the relationship between economic growth
and the quality of governance institutions, the Durbin-Wu-Hausman endogenousity test procedure was
carried out in conjunction with the Granger test. Based on the fact that many studies involving regression of
instrumental variables (IV) require the Durbin-Wu-Hausman test in order to check for the presence of
endogenous variables by comparing small squares estimates, these tests have been developed. (OLS) of the
structural parameters in IV regression with two-stage least squares (2SLS). Following Davidson and
MacKinnon (1993), the Durbin-Wu-Hausman test is frequently used to determine whether to utilize 1V
analysis instead of regular OLS analysis since 1V analysis will have lower bias than OLS analysis. when
there is an endogenous variable in regression 1V, like in this case.

The following are examples of possible causative test results situations:
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- A one-way causal relationship between the quality of governance institutions and growth: In this
case, the research can continue to develop by deepening understanding of the impact of governance
institution quality while controlling for normal sources of growth and accounting for heterogeneity between
spatial units (provinces/cities) and temporal effects using fixed effects and random effects models.

- A two-way causal relationship between the quality of governance institutions and growth:

If there is a one-way causal relationship between growth and the quality of governance institutions, the
study can go deeper into the growth dimensions by industry group, by geographical area, and so on to
understand the impact of growth on each component index of the governance institution measure, following
the approach of Wilson (2016).

It is possible to solve the endogeneity problem when estimating the impact of institutions on economic
growth by using the GMM regression methods for dynamic array data model with instrumental variables
developed by Arellano and Bond (1991) for two-way causal relationships (two endogenous variables and
mutual influence). This strategy is particularly well suited to situations in which the array data contains a
large number of temporal units that are significantly smaller than the number of spatial units.

3.2. Regression analysis

3.2.1. Estimated model

The foundation of the extended Neoclassical growth theory is used as the basis for most estimation
models in research on the impact of institutional quality on economic growth, with the institutional variable
serving as an influencing factor. Nakabashi and colleagues (2013) developed a model for the transition
economy by incorporating a control variable group composed of transition economy unique structural factors
(Ng and Leung, 2004; Tran Tho Dat and Do Tuyet Nhung, 2008). According to Le Quang Canh and Do
Tuyet Nhung (2018), we have an enlarged linear Cobb-Douglass production function that has taken
logarithms on both sides of the equation. This production function is as follows:

InYLit = ai + BKINKLit + fGInGLit + dIn Pit + yZit + uit

In there:

YL is GRDP (gross product in the province) average effective labor
KL is the average effective level of physical capital of labor

GL is the effective labor per capita government spending

P is a vector of provincial-level local governance institutional quality indicators (PGI). Which is built
according to the method in section 2.1.

Z is a vector of specific structural parameter variables of the transition economy, including: FDI is the
openness of the economy, AGR is the share of the agricultural sector in the economy, GOV is the share of
expenditures. local government budget expenditure on GRDP.

All variables vary by province/city (i) and by year (t).

Due to restrictions in the human capital measures available to Vietnamese provinces/cities over the
period 2011-2018, this model substitutes the effective labor variable for both the number of employees and
the degree of human capital in the original Nakabashi and partners model (2013). As Tran Tho Dat and Do
Tuyet Nhung explain, the transition economy's distinctive structural features are critical for short-term
growth (2008). Additionally, variable effective government expenditure per worker is included to help better
limit short-term growth effects, particularly in tiny economies that rely heavily on the public sector, such as
Vietnam (Le Quang Canh and Do Tuyet Nhung, 2018).

The research can be expanded by categorizing Vietnam's provinces/cities according to their size,
economic area, etc., in order to have a deeper understanding of the impact of governance institution quality
on local economic growth. Vietnam at the provincial level.
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3.2.2. Variables and data sources
a) Economic growth

Economic growth is frequently defined as the increase in a country's, region's, or economic sector's
real income. The variable Y is constructed in this study using the data series GRDP (gross product in the
province), which was estimated at 2010 comparative prices for 63 provinces/cities during the research
period, using data from the Year Statistical supervision of 63 Statistical Offices worldwide.

It should be noted that the General Statistics Office has revised the Gross Regional Domestic Product
(GRDP) of provinces and cities for the period 2015-2018 in response to recent social reflections on the
accuracy of GRDP statistics. This is in contrast to the figures published in provincial/city statistical
yearbooks for the period prior to 2015, as well as with other macroeconomic variables (government
expenditures, investment, labor, etc.) that were published annually in the Provincial Statistical Yearbooks
during the time span studied. As a result, to ensure data consistency, this study continues to rely on publicly
available data from the provinces'/cities' Statistical Yearbooks, which are released annually. However, the
error computation for the Statistical Yearbook data for the provinces and cities of Vietnam is methodical and
carried out in the framework of a trend research study, as is the case in most countries (converted from
absolute to logarithmic data). In this particular study, the error factor had a minor impact on the study's
outcomes.

b) Quality of governance institutions

As explained in Section 2.1.2, the PGI data series is constructed using the PAPI and PCI component
indices for the years 2011-2018. The model's P-indices were developed using data from the official
publication of the PAPI index from 2011 to 2018 and the PCI index from 2006 to 2018.6 These are
reputable, official, and widely regarded data sources.

According to institutional economics theory, the quality of governance should have a beneficial effect
on economic growth.
¢) Physical capital
Physical capital is a critical component of economic growth. This study applies Tran Tho Dat and Do
Tuyet Nhung's (2008) K construction approach to historical GRDP and investment data, specifically as
follows: The initial K value is calculated to be double the GRDP level at baseline. GRDP 1995 was used to

compute baseline K in this investigation (K0). The physical capital level for each locality over time is
computed using the formula from KO and the provinces'/cities' real annual investment:

Kt=(1- O) Kt-1 +Alt

In there 0 = 5% = depreciation rates, A = 95% = the level of physical capital formation from
investment, equivalent to the level of investment loss is 5%; It = real 