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Abstract

The study of environmental pollution plays an important role in controlling emissions in the production activities of FDI enterprises as well as
export goods. Vietnam is a country with a large proportion of FDI contribution and high export value. Therefore, there should be studies to assess
the actual effects of FDI and the openness of the economy (trade) on the environment. Therefore, the authors conduct research on the role of FDI
and trade on environmental quality in Vietnam. With data collected from 1990 to 2018 (from the period of Vietnam's economy opening up)
through the ARDL (Autoregressive Distributed Lag) model, the results show that FDI has a positive impact on CO2 emissions in the short term
but has no impact on the long-term (In this study, CO2 is considered to represent environmental quality). The trade has a positive impact on CO2
emissions in both the short term and long term. The results of the study show the actual shortcomings of FDI as well as production activities in the
export enterprises in Vietnam. From the results of this research, the author also provides the causes and remedies to control of CO2 emissions

from two activities of foreign direct investment and trade.
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1. Introduction

Global warming and climate change have been a
problem that countries in the world have to face (Al-mulali,
2012; Tang & Tan, 2015). One of the main causes leading
to this phenomenon is CO2 emissions - an indicator used to
measure the environmental quality used by many
researchers (Seker, Ertugrul, & Cetin, 2015; Hossain,
2011). According to calculations by the end of the 21st
century, the average earth temperature will increase from
1.1°° to 6°°. Accordingly, the sea level will tend to rise by
about 18cm (Pachauri et al., 2014). Vietnam is located in
tropical countries, so it is heavily affected by climate
change (Ho, Bui, Nguyen, Dao, & Nguyen, 2020). At the
same time, Vietnam's land area will be shrinking as the sea
level rises (estimated land area will decrease by 12%) (Ho
et al., 2020). There is any reasons lead to CO2 emissions:

*First Author and Corresponding Author. Lecturer, Academy of
Politics Region Il, Ho Chi Minh City, Vietnam [Postal Address: 99
Man Thien Street, Hiep Phu, Q9, Ho Chi Minh City, 700000,
Vietnam] Tel: (+84) 913198155 E-mail: vinhnt@hcma2.edu.vn

© Copyright: The Author(s)

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-

Commercial License (https://creativecommons.org/licenses/by-nc/4.0/) which pemmits unrestricted non-
commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

foreign direct investment (hereafter FDI) and trade.

Foreign direct investment plays an important role in
creating capital accumulation, job creation as well as
commercial opportunities for developing countries (Gui-
Diby, 2016; Le, Duy, & Ngoc, 2019; Li & Tanna, 2018;
Mustafa, 2019; Nguyen, Dao, & Bui, 2014; Qamruzzaman,
Karim, & Wei, 2019; Vinh, 2019). At the same time foreign
direct investment also helps bring modern investment
technology to host countries and labor productivity related
to this investment category (Alvarado, Ifiguez, & Ponce,
2017; Li & Tanna, 2018). In addition to the positive aspects
of FDI to the economy - FDI contributed 20% of the
country's GDP in 2018 and accounted for 70% of
Vietnam's import-export turnover (Ministry of Plan and
Investment, 2019). FDI is also the cause of environmental
pollution in countries like Vietnam when the discharge of
polluting emissions from FDI enterprises has occurred as a
serious problem. (Ho et al., 2020; Liang, 2008).

The openness of the economy (hereafter trade) is
measured by the level of import and export compared to
GDP. The greater the economic openness, the higher the
nation's trade. At the same time, this is also considered a
factor causing CO2 emissions (Al-mulali, 2012; Hossain,
2011). Countries with high rates of commercialization
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make economy size increase, leading to more CO2
emissions (Weber et al, 2008). However, high
commercialization helps businesses to develop and apply
modern techniques to reduce CO2 emissions (Ang, 2009).
For each country, the impact of trade on CO2 emissions is
different. This effect depends on the policy of the
enterprises as well as the government. Vietnam is a country
with a speed of commercialization compared to other
countries in the region (Total import-export turnover in
2018 reached $244 billion, up 13.8% compared to 2017).
Therefore, it is necessary to study the impact of trade on
CO2 emissions in order to have an objective assessment of
the impact of trade on the environment.

There have been many studies in the world, showing
that FDI and Trade have effects on increasing CO2
emissions (Al-mulali, 2012; Haug & Ucal, 2019; Omri et
al.,, 2014; Pazienza, 2019; Ren et al., 2014; Seker et al.,
2015) . In addition, some studies have shown that there is
no relationship between trade and CO2 emissions (Hossain,
2011). In Vietnam, although there have been studies
evaluating the impact of FDI on CO2 emissions, the results
mostly show the positive effects of FDI on CO2 emissions.
(Ho et al., 2020; Tang & Tan, 2015). However, there have
been no studies evaluating the impact of trade on
environmental quality through CO2 emissions. Therefore,
the authors evaluated the role of FDI and trade on
environmental quality in Vietnam. The research results will
help to better assess the role of FDI as well as trade on
environmental issues in Vietnam

2. Literature Review and Hypothesis

2.1. Overview of CO2 Emissions in Vietnam

Vietnam despite having a low proportion of total CO2
emissions compared to the world (the CO2 emissions in
Vietnam is only equal to 0.72% of the world's total
emissions) (Ministry of Plan and Investment, 2019).
However, emissions rates in recent years have tended to
increase sharply. Average CO2 emissions increased 6 times
from 0.3 metric tons per capita in 2009 to 1.7 metric ton
per capita in 2011 and 2.81 metric ton per capita in 2018
(World Bank, 2019). With the growth rate up to 9.4 times
in 20 years, it shows that the growth rate of emissions in
Vietnam is high and in the period of losing control.

Despite the high rate of CO2 emissions in recent years,
Vietnam has not made many moves to control and
necessary policies on environmental protection. Thermal
power plants have been built over the years to increase
CO2 emissions (Ho et al, 2020). At the same time,
vehicles in traffic still have high emissions levels because
the engine has a lax inspection regime. Old vehicles and

large emissions are still circulating making the
environment polluted. Factories still release into the
environment, making the ecosystem worse, especially for
the residential areas surrounding the factory.

2.2. Overview and FDI and Trade

Foreign direct investment (FDI) is the transfer of
capital, assets, technology or any asset from abroad to
invest in the host country to establish or control an
enterprise for business purposes. Studies show the special
role of FDI in developing economies such as job creation
(Alfaro, 2003), provide new technology or transfer
management experience to local enterprises, solve the
shortage of investment capital, make economic
restructuring (Wang & Blomstrom, 1992). At the same time,
FDI is one of the factors affecting CO2 emissions when
emissions are released into the environment more from
FDI-invested factories. (Ho et al., 2020; Tang & Tan, 2015).
FDI will reduce emissions by bringing advanced and
environmentally friendly technologies from developed
countries to developing countries. (Al-mulali, 2012).
However, some studies show that FDI has a positive
impact on CO2 emissions. In particular, polluting
industries or technologies are more likely to move from
developed countries to developing countries
(environmental rules and regulations in developing
economies are assessed as more loose) (Cole & Elliott,
2005; Wang, 2012). Therefore, the research hypothesis is
stated as follows:

H1: Direct investment has a positive impact on CO2
emissions

Commercialization is measured through the value of
imports and exports. Creating export value leads to CO2
emissions during transportation (transportation) and
emissions from export manufacturing. Increasing traffic
volume of goods through more road, marine and air
transport channels will increase CO2 emissions.
(Andersson, Quigley, & Wilhelmsson, 2009; Hossain,
2011). Besides, Vietnam is a country that uses
transportation, which have a high level of emissions. This
results in a significant increase in the amount of fuel
consumed (there are many cars over many years of use and
no regular maintenance, low fuel efficiency, toxic
concentrations and dust in high emissions) (Protect Forests
and the Environment, 2017). At the same time, a number of
export industries have the characteristics of creating high
CO2 emissions such as the production of recycled pulp for
export, mining, and textile industry. Therefore, the authors
give the following hypothesis:



Vinh Tan NGUYEN / Journal of Asian Finance, Economics and Business Vol 7 No 3 (2020) 289-294 291

H2: Trade has a positive impact on CO2 emissions
2.3. Research Method

To assess the role of FDI and trade on environmental
quality, the authors referred to the previous research model.
At the same time, research done in Vietnam, the ARDL
time series model will be used by the author. The research
model is presented as follows:

n n
AEM, = a+ ) BiAFDI,;+ ) y;ATRADE, |

=0 Jj=0

n
+ Z 6 AEM,_j, + OFDI,_4
k=0
+ pTRADE;_, + &

Variables defined:

Dependent variable: EM: CO2 emissions

Independent variables:

FDI: foreign direct investment

TRADE: trading value = openness = (Export + Import)
/GDP

With ARDL model, the study will assess the short-term
and long-term impact on CO2 emissions. ARDL model
will use stationary variables at 1(0), I(1), I(2); ACO2t;
ACO2t-i; AFDIt-i; ATRADEt-i are stationary variables;
FDIt-1; TRADEt-1 explain the long-term relationship

3. Data and Methods

Time series data was collected for Vietnam at the World
Bank between 1990 and 2018. The collected data will be
encoded and included in Eviews software for analysis. The
authors use the ARDL model for analysis. The steps for
performing ARDL model analysis are as follows:

The Stationarity Tests: The research variables before
analysis need to ensure stationarity. This condition helps
the analysis results become more reliable (Gujarati, 2003;
Nguyen, Do, & Nguyen, 2016; Ramanathan, 2002). The
ADF test will be used in this article to check stationarity
for variables

The Optimal Lag: With the ARDL model, in addition to
assessing the impact at stage t of variables on CO2
emissions, there is also an assessment of the impact of the
independent variables on the dependent variable at
different. AIC indicators are often used in finding the
optimal latency for a model.

The Long-term Relationships: The ARDL model
considers both the short-term and long-term effects of

independent variables on CO2 emissions. Therefore, the
study also examines the long-term relationship between the
study variables through the Johansen test.

Test of the Reliability of the Model: With the initial
model results obtained, autocorrelation and
heteroskedasticity tests are conducted to check the model's
sustainability (Gujarati, 2003; Ramanathan, 2002)

4. Results

4.1. Descriptive Statistics

Descriptive data of the study indicate the mean of CO2
emissions are 0.9, of which the largest is 1.81 and the
smallest is 0.3. The mean of FDI into Vietnam is 4.99
billion USD / year; the largest FDI is 15.5 billion USD and
the smallest is 0.18 billion USD. The meaning of export
value is 65.4 billion USD. The meaning of import value is
66.9 billion USD. The annual economic growth rate
reaches 6.78% / year. Detailed statistics are shown in Table
1.

Table 1: Descriptive Statistics

(m“riNtI"“ pe (n}:ill) Isx;) (n];:if($) (nﬂ}{ $) (gill)l;)
r capita)
Mean 0.936 4990 | 6540 | 66900 | 83000
Max 1.819 15500 | 23400 | 226000 | 245000
Min 0.302 0.180 | 2330 | 2930 | 6470
N 29 29 29 29 29

4.2. The Stationary Test

Table 2: The result of stationary test

ADF-statistics p-value
EM 0.931598 0.994
TRADE 0.182911 0.966
FDI -2.20353 0.2095
The fist difference
EM -4.47175 0.0021
TRADE -5.53913 0.0001
FDI -3.93977 0.0057

With the p-value of the ADF test for variables greater

than 0.05, the variables do not stationary. However, the
ADF test for variables at the first-order difference indicates
that the variables all stationary at the first-order differences
with p-value values less than 0.05 (see Table 2).
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4.3. The Optimal Lag

The optimal lag is the lag at which the variables are
considered to be optimal. To select the optimal lag, the
study ran a VAR model with stationary variables and
selected the optimal lag based on AIC criteria (Ho et al.,
n.d.; T. T. Nguyen et al., 2016; Ton & Nguyen, 2015). This
lag will also be included in the ARDL model for testing.
The results show that the optimal lag between selected
study variables is 2. The ARDL model is used next with lag
2 (see Table 3).

Table 3: The optimal lag

Table 5: The result of regression

Selection Criteria

The variables: D(EM) D(LFDI) D(TRADE)

Lag | LogL LR FPE AIC SC HQ
0 47342 | NA* | 3.56e-06* | -4.031 -3.882% | -3.996*
1 54.898 | 12.364 | 4.11E-06 -3.899 -3.304 -3.759
2 65.371 | 14.281 | 3.81E-06 | -4.033* | -2.992 -3.788

Short Run
Variables Beta SE t-Stat p-value
ALFDI -0.148 0.050 -2.937 0.014
ALFDI, 0.115 0.046 2.516 0.030
ATRADE 0.8731 0.180 4.847 0.000
ATRADE,, -0.27797 | 0.1693 -1.641 0.131
CointEq(-1) -0.32 0.138 -2.343 0.041

Cointeq = EM - (-0.005*LFDI + 1.884*TRADE -1.029)

The Johansen test results show that the research
variables have two long-term relationships. Regression
analyzes will be used to assess short-term and long-term
impacts on CO2 emissions (see Table 4).

Table 4: Long-term relationship with Johansen test
Series: EM LFDI TRADE

Hypothesis
Trace-stats Critical p-value
HO H1
LR Trace
r=0 r>=1 44.542 29.797 0.0005
r=<1 r>=2 21.377 15.494 0.0058
r=<2 r>=3 0.087 3.841 0.7669

4.4. Regression

With stationary variables will be given in regression
analysis with optimal lag and long-term relationship
through ARDL model. The final ARDL model analysis
results indicate: In the short term FDI, and TRADE have
an impact on CO2 emissions. FDI has a negative impact in
the first year (BFDI = -0.14 and p-value less than 0.05).
However, FDIt-1 has a positive impact on CO2 emissions
(BFDI(-1) = 0.11, p-value less than 0.05). The trade has a
positive impact on CO2 emissions (BSTRADE = 0.87, p-
value less than 0.05). In the long-term, only TRADE has a
positive impact on CO2 emissions (BTRADE = 1.88, p-
value less than 0.05), FDI has not impact on CO2
emissions (see Table 5).

Long Run
Variables beta SE t_Sttiitis p-value
LFDI -0.005 0.098 -0.053 0.95
TRADE 1.884 0.403 4.668 0.000
C -1.029 1.799 -0.572 0.579
Autocorrelation 0.261
Heteroskedasticity 0.708

This result shows that when receiving realized FDI,
CO2 emissions will decrease. The initial investment of FDI
has solved the problem of CO2 emissions through the
preparation process for the project (The treatment of
garbage and clean water for the project is well
implemented when the FDI project is initially
implemented). This shows that the preparation steps for
FDI projects in Vietnam are well implemented in
environmental issues as well as supporting FDI enterprises
to deploy. However, the period of time when the FDI
project went into construction and operation made CO2
emissions increase (FDI at lag 1 has a positive impact on
CO2 emissions). This result is similar to that of Ho et al.
(2020).

There are several reasons for the negative effects of
FDI on CO2 emissions after a one-year investment period:
Firstly, FDI in Vietnam mainly focused on industries with
large power consumption. Meanwhile, electricity mainly
from fossil energy (thermal power) and hydropower makes
CO2 emissions higher (thermal power plants using fossil
fuels with a total capacity accounting for nearly 55% of the
total electricity industry capacity). Second, the treatment of
waste water as well as wastes from FDI enterprises are not
good, leading to large emissions (typical cases of large
emissions and serious environmental impacts are the case
of Vedan, Formosa)

In addition, FDI does not have an impact on CO2
emissions in the long term - the results of this study are
similar to those of Ho et al. (2020). The results show that
the state has had orientation policies for handling
violations in the field of environmental protection (Decree
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155/2016 / ND-CP on environmental protection). At the
same time, Vietnam joins major trade agreements such as
EVFTA, CPTPP, bringing strict conditions on
environmental issues. Next, the development of science
and technology has helped enterprises to apply advanced
technologies to help reduce energy consumption and
emissions to the environment. Finally, the increasing social
responsibility of enterprises will help to improve
environmental protection in enterprises.

The trade has a positive impact on CO2 emissions in
the short and long term. This result shows the inadequacies
in the management of emissions from vehicles involved in
production, import and export activities in Vietnam. At the
same time, the sanctions on companies that discharge the
environment have not been tightened. Exports with large
emissions such as the pulp industry recycle when solid
waste after recycling is kept in the factory and released to
the environment (no treatment measures for this solid
waste) (VPPA, 2018). The textile industry is also using a
lot of water and chemicals for production. In addition, the
mining industry is also causing serious air and water
pollution in areas with mineral resources such as coal,
exported stone, metal ores. In general, the research results
have pointed out the big problem in dealing with the
environmental pollution in production and export activities
in Vietnam.

5. Conclusions

Researching the effects of FDI and trade on CO2
emissions in Vietnam plays an important role in finding out
the reality of environmental pollution issues from FDI and
Vietnam's import and export activities. Research results
have shown that FDI has only a negative impact on CO2
emissions in the short term, showing the status of negative
impacts from FDI projects on the environment in Vietnam.
In addition, FDI does not affect CO2 emissions in the long
term, indicating that Vietnam has had policies to help
control emissions from FDI enterprises through big
experiences such as Vedan or Formosa. The research
results also show that the openness of the economy has a
positive impact on CO2 emission in both short and long
term. This result shows that activities in transport sector
still use vehicles with high emission level; Enterprises
producing export goods are still causing environmental
pollution but there are no solutions to deal with this
problem.

From the results of this study, the author also pointed
out recommendations to help control CO2 emissions from
FDI projects as well as import and export activities:
Improving inspection activities to monitor waste treatment
activities of FDI enterprises as well as export goods

manufacturing enterprises; Businesses committed not to
use the equipment and machinery used old technology with
a high level of CO2 emissions into the environment; The
State should take the solution to strictly handle enterprises
showing signs of causing environmental pollution;
Enhance social responsibilities for FDI enterprises and
enterprises producing export goods; Implementing the
mechanical registration activities helps limit emissions
from vehicles that do not meet environmental standards.
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