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Abstract

This paper examines the trade potential of climate smart goods (CSG) of Vietnam. In particular, the
study employs gravity model with panel data for bilateral trade between Vietnam and its 45 partners
from 2002 to 2013 with an objective of identifying the determinants explaining Vietnam's trade of cli-
mate smart products. The estimation results reveal that economic size, market size, distance, real ex-
change rate, border, and the quality of infrastructure of both Vietnam and its trading partners play a
major role in bilateral trade of CSG. Additionally, the paper applies the method using speed of conver-
gence and the estimated gravity equation to answer whether Vietnam has fully realized the potential
trade of CSG. Accordingly, Vietnam has strong opportunity for trade expansion with 19 out of 45 coun-

tries in the scope of this paper.
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Introduction

The linkage between economic growth and environ-
mental degradation has been well discussed in a large
body of literature. Indeed, economic growth has al-
ways been the prior development goal in many coun-
tries with an objective of making progress in people’s
living standards. However, the rapid increase in per
capita income is also associated with negative effects
on global environment. It is clear from scientific ev-
idence that rapid internationalization of production
and service activities is attributed to sharp expansion
of fossil fuel-intensive production and cargo trans-
portation (Mathur, 2014), leading to increasing glob-
al greenhouse gas (GHG) emissions into the atmos-
phere. Consequently, the fast growth in economic
activities accelerates climate change and its impacts.
Since the implementation of open door policy initi-
ated in 1986, Vietnam has made a transition from a
centrally planned economy to a market-oriented sys-
tem with remarkable achievements, characterized by
high economic growth and strong economic integra-

tion (Dang, et al., 2013). Nevertheless, environmental
degradation and climate change are emerging as key
challenges facing Vietnam to maintain its rapid eco-
nomic growth in a sustainable manner (ADB, 2013).
Climate change is manifested by significant var-
iation in the measurement of climate, for instance,
temperature or precipitation lasting for an extend-
ed period of time (Dinda, 2014). According to the In-
tergovernmental Panel on Climate Change (IPCC)
Fourth assessment report in 2007, during the period
1906-2005 the average global temperature witnessed
an increase by 0.740C and it is expected to increase
by 0.20C every decade. In Vietnam, over the past 50
years (1958-2007), the annual average temperature in-
creased by 0.5 to 0.70C and sea level also experienced
an increase by about 20cm (MONRE, 2009). Truly,
climate change that seriously affects life, environment
and all economic activities all over the world is one of
the toughest threats facing human beings in the 21t
century. World Bank (2008) shows that even though
less developed countries are responsible for negligible
or little effect on climate change; they suffer from the
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hardest impacts of climate change. Also, due to low
level of economic development, these countries have
the weakest capacity to adapt to those impacts. In-
deed, climate change in Vietnam is recognized to be
extremely serious and is emerging as a huge challenge
to the achievements of sustainable development goal
(MONRE, 2009). In this respect, Vietnamese govern-
ment has adopted many responding action plans and
other initiatives with an attempt to reduce emissions
and improve energy efficiency. For instance, the na-
tional strategy on climate change approved in 2011
targets at 20,000-22,000 MW of hydroelectric power
generation by 2020. In addition, the project plans to
raise the contribution of new and recycled energies to
commercial energies to 5% by 2020.

The increasing awareness of climate change and en-
vironmental issues both in Vietnam and other coun-
tries in the world has resulted in ever higher levels of
environmental regulations. Truly, the stringent or-
dinance towards environmental protection leads to
growing market and trade opportunity for climate
smart goods which tend to have no, minimum or
less adverse impacts on the environment. Definitely,
promoting the exchange and dissemination of those
goods and technologies improves the energy efficien-
cy and reduces the environmental deterioration. Also,
it is clear that trade liberalization helps countries get
access to CSG if they are not able to produce those
products efficiently locally. Dinda (2014) indicates
that through free and liberalized trade, exporters may
have incentives to create new products and technolo-
gies that release less GHG emissions. In addition, the
previous studies all agree that climate change truly
provides opportunity to redesign all economic activi-
ties (Dinda, 2014), especially for developing countries.
According to World Bank (2008), while developed
countries are now the major players in trading of CSG,
a few developing ones play major role in global ex-
ports of climate smart products. The less developed
countries, therefore, should focus on the production
and trade of CSG. It is only by shifting towards clean-
er technologies and climate smart products that those
countries including Vietnam can develop with less
pollution and GHG emissions.

The growing concerns about environmental degra-
dation and climate change have encouraged increas-
ing number of studies on trade of environmental
goods as well as CSG. In Vietnam, most of those pa-
pers, however, approach the climate change from the
technical point of view and technological solutions
towards mitigating climate change impacts. In addi-
tion, there has been a research gap with limited num-
ber of studies examining Vietnam’s trade of climate
smart goods which contribute to mitigating climate
change. This paper, therefore, investigates the trade
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potential of CSG in Vietnam to answer the main ques-
tion “Whether Vietnam has fully realized its potential
in trading of CSG?”. For the purposes of this paper,
the gravity model is employed to estimate the deter-
minants explaining Vietnam’s trade performance in
climate smart products. Besides, the estimated equa-
tion and the method using speed of convergence are
utilized to calculate trade potential of CSG.

The paper is organized as follows — Literature re-
view- second Section provides the theoretical frame-
work and background reviews; Third section describes
data and research methodology; Fourth Section pre-
sents the estimation results and discussion on the de-
terminants explaining trade in those goods, and the
calculation of trade potential for CSG. The last section
summarizes the research findings.

Literature review
Definitions

Climate change

IPCC (2007) defines climate change as “a change in the
state of the climate that can be identified (e.g, by using
statistical tests) by changes in the mean and/or the vari-
ability of its properties, and that persists for an extended
period, typically decades or longer”. Over the past dec-
ades, human activities have been attributed to release
large amounts of carbon dioxide (CO2) and green-
house gases (Dinda, 2014), causing significant chang-
es in atmospheric composition. Indeed, traditional eco-
nomic activities mainly depend on consumption of
fossil fuels which are the primary causes of generating
global greenhouse gases (GHG). Furthermore, defor-
estation, industrial processes and other agricultural ac-
tivities contribute to increasing GHG emissions (Din-
da, 2014). Consequently, over the period 1800 to 2012,
the average temperature of land and ocean surface in-
creased by 0.85 [0.65-1.06]°C (IPCC 2014, p.40). Indeed,
even small variations in the average global tempera-
ture may lead to tremendous changes in climate and
weather (Dinda, 2014). A lot of countries all over the
world have been witnessing considerable changes in
precipitation or melting snow and ice, resulting in hard
droughts and more floods than ever. The next genera-
tion will be extremely vulnerable to climate change im-
pacts. Therefore, reducing GHG emissions plays a vital
role in mitigating its impacts.

Environmental goods and services

The term “environmental goods and services” (EGS)
has been well discussed in the literature. However,
there is no generally agreed definition of EGS due to
the fact that environmental issues that affect the view-
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points on the coverage of EGS vary in different coun-
tries all over the world (Jha, 2008, p.1). A group of schol-
ars from OECD and Eurostat firstly introduced the
explanation of EGS in the 1990s as follows: “The envi-
ronmental goods and services industry consists of activ-
ities which produce goods and services to measure, pre-
vent, limit, minimize or correct environmental damage
to water, air and soil, as well as problems related to waste,
noise and ecosystems. This includes cleaner technologies,
products and services that reduce environmental risk
and minimize pollution and resource use”. According
to Dinda (2014) environmental goods can be defined
as “equipment, material, or technology used to address
a particular environmental problem or as a product that
is itself environmentally preferable to other similar prod-
ucts because of its relatively benign impact on the envi-
ronment”. In addition, those provided by ecosystems or
activities of human beings to help addressing environ-
mental issues and minimizing environmental deterio-
ration and protecting the biosphere of Earth are envi-
ronmental services (Dinda, 2014).

Climate smart goods (CSG)

CSG which are part of the group environmental goods
and services (EGS) can be referred as “products, com-
ponents, and technologies that tend to have a relatively
less adverse impact on the environment” (Dinda, 2014).
UNESCAP (2011) introduces a list of 64 goods as a sin-
gle group “CSG”, which establishes low carbon growth
technologies. For instance, one of the subcategories in-
cludes clean coal technology which contributes to en-
ergy efficiency and helps reducing environmental deg-
radation. Another subcategory of CSG known as wind
technology containing three integral components such
as gear box, coupling, and wind turbine concentrates
on generating wind power. According to Mathur (2014),
wind power and turbine production has been witness-
ing a strong growth in recent years and is now one of
the most widely used types of climate smart technol-
ogies. In general, promoting trade and production or
consumption of CSG, which release no or minimum
GHG and less negative impacts on environment, plays
an important role in implementing technological trans-
formation strategies which are necessary for mitigating
climate change impacts.

In particular, World Trade Organization (WTO)
proposes a list of 153 environmental goods at 6 digit HS
codes. Out of those 153 goods, World Bank (WB) in-
troduces a list of 43 products including a wide range
of products from wind turbines to solar panels to wa-
ter saving shower. In addition, UNESCAP also propos-
es an additional 21 products that appeared on one of
the recent ICTSD lists (Renewables and Buildings) and
also on the APEC, OECD or WTO list. In this respect,
various studies including Mathur (2014), Mathur (2012),
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Dinda (2014), have recently defined 64 climate smart
products at 6 digit HS code (2002) based on the pro-
posed lists of various international organizations in-
cluding WB, ICTSD, WTO, APEC, UNESCAP.

Review of related literature

In recent years, considerable attention has been devot-
ed to studies on climate smart goods and green tech-
nology trade. A number of researchers have highlighted
the worsening signs of climate change due to increasing
GHG emission. Therefore, promoting trade and invest-
ments of CSG plays an essential role in mitigating the
impacts of climate change. In this respect, most of the
previous studies have attempted to answer the questions
“Is there any trade opportunity for CSG products in cli-
mate change?”. The typical papers include the empirical
analysis of CSG trade of Ecuador by Mathur (2014); the
estimation of potential trade gap in climate smart com-
ponents in Asia by Dinda (2014); the study on climate
smart goods and technology in Asia-Pacific region con-
ducted by UNESCAP (2011). Additionally, Van Son &
Kalirajan (2013) measure India’s export potential in en-
vironment goods. In general, with the growing concerns
about environmental issues and climate change, a lot of
studies have been carried out with an attempt to pro-
mote trade of CSG which tend to have less adverse im-
pacts on the environment. Noticeably, gravity model has
been widely used to measure the trade potential of CSG.
In addition, impacts of free and liberalized trade in CSG
are also popularly examined in order to provide or make
such goods available for countries of which domestic
markets are unable to produce them efficiently, such as
Mathur (2014), Dinda (2014).

Gravity model has been commonly used to assess
the trade policy implications and particularly, recent-
ly, for analyzing the effects of free trade agreements
(FTAs) on the trade flows. Among a number of stud-
ies applying the gravity model in international trade,
many scholars focus on predicting the trade poten-
tials and examining determinants affecting trade re-
lations, such as Batra (2006), Rahman (2003), Chritie
(2002), Do Tri Thai (2006), Jafari et al. (2011), Dinh
Thi Thanh Binh et al. (2011). In addition, gravity mod-
el has been extensively used to analyze the effects of
FTAs using the dummy variables that allow to iden-
tify the bloc effects on both intra-bloc and extra-bloc
trade. Aitken (1973) and Winters (1987) are the pio-
neers in this field. Other noticeable studies include
Guilhot (2010), Sudsawasd (2012), Urata and Okabe
(2007), Nguyen Anh Thu, Vu Van Trung and Le Thi
Thanh Xuan (2015), and Nguyen Anh Thu (2012). To
sum up, gravity model is actually a practical tool for
estimating trade volumes and examining the explan-
atory factors and policy implication on them. There-
fore, it has been popularly used in many studies to



measure impacts of FTAs that have been signed and
have come into effect. Besides, the gravity equation
can be employed to predict the trade potential, from
which policy implication may be drawn out about the
potential trading partners signing FTAs in the future.

Overview of Vietnam's trade of CSG

Over the last decades, the increasing awareness of cli-
mate change and environmental issues has encour-
aged many countries to promote production and con-
sumption of CSG. The world trade value of climate
smart products has been rising over the years. How-
ever, its contribution to total trade remained relatively
stable over the years and did not exceed 3% according
to UN Comtrade statistics. Vietnam is not an excep-
tion to that trend. Indeed, a number of studies have
highlighted the worsening signs of climate change
in Vietnam. Also, Vietnamese government has at-
tempted to pursue consumption of environmental
goods and services as well as CSG and environmen-
tal friendly production. However, Vietnam’s envi-
ronmental industry is highly disorganized and in the
early stage of development. According to surveys con-
ducted by Ministry of Natural Resources and Envi-
ronment, there are 4,000 enterprises working in the
field of environmental services, most of which are
small and medium sized.

Figure 1 reveals that the value of Vietnam’s export-
ed CSG rose dramatically from o.15 billion USD in
2004 to 1.84 billion USD in 2013, with the annual av-
erage growth rate of 34.41%. Similarly, import value of
these goods increased significantly from 627 million
USD in 2004 to about 4.71 billion USD in 2013, with
the impressive average growth rate of 82.36% annually.
However, while the export value is rather limited, Vi-
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etnam has been a net importer of CSG over the past
years. In addition, the share of CSG in total trade of
Vietnam remained relatively flat and did not exceed
3%. In particular, its contribution to total trade fluctu-
ated from 0.76% to 2.82% and remained quietly stable
during the period 2004-2013.

According to UN Comtrade statistics, East Asia is
an important market of CSG for Vietnam. Meanwhile,
the US is the largest importing partner, accounting for
18.48% of the total value of CSG export in 2013, followed
by Japan and Saudi Arabia. In 2013, Vietnam imported
about 1.93 billion USD of climate smart products from
China, accounting for 40.98% of the total value of im-
ported CSG. In other words, China is the biggest sup-
plier of Vietnam for these commodities, followed by
the Republic of Korea and Japan with the import value
of 0.87 and o0.59 billion USD respectively. In the main,
China, Japan, the Republic of Korea and the US are the
major trading partners of Vietnam with regard to cli-
mate smart components. In addition, ASEAN is also
an important partner of CSG trade, which accounts for
around 11.20% of trade value of CSG in 2013.

Research methodology
Gravity model

Model specification

Gravity model which is based on Newton’s universal
law of gravitation in physics has been extensively used
to examine the determinants affecting trade among
countries. The model was firstly applied by Tinber-
gen (1962) and many other researchers followed to de-
velop a diverse range econometric model of bilateral
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Figure 1. Vietnam's trade value of CSG from 2004 to 2013 (unit: billion USD)

Source: UN Comtrade database
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trade flows. In general, the basic idea of gravity mod-
el is that the volume of trade between two countries
has a positive relation with the economic size of both
countries but negative correlation with the geographic
distance between them. Distance can be embodied in
physical, political, cultural and linguistic dimensions.

However, the model was criticized for lacking theo-
retical underpinnings. Since the late 1970s, further de-
velopments of the gravity model were made to fill the
theoretical gap (For example, Anderson 1979, Berg-
strand 1985; Helpman 1987; Deardorff 1984). Truly, the
introduction of theoretical gravity by these authors
has significantly increased the popularity of the mod-
el in empirical study.

Therefore, the gravity model employed within this
paper for estimation and analysis purposes is consid-
ered as the following equation, in which all continu-
ous variables are expressed in logarithms:

LnT;' = a; + a,InGDP + a,InPOP;' +
a,InDISTANCE;; + a InREER;' + aInINFR; +
anINFR + a BORDER;; + a;TA;; + e, (1)

In which:

... 45 (partner countries); (j) =1 (Vietnam); (t)
implies years from 2002 to 2013;

e;:error term

T, denotes country (i) trade value in CSG with coun-
try (j) in year (t).

GDP;! and POP;! describe the gross domestic product
(GDP) and population of country (i) in year t, re-
spectively.

DISTANCE;; measure the geographic distance be-
tween country (i) and country (j).

REER;' is the real effective exchange rate between
country (i) and country (j) in year (t).

INFR;" and INFR' indicate the quality of infrastruc-
ture score index of country (i) and country (j) in
year (t), respectively.

BORDER;; is the dummy variable for common border,
which take the value of 1 if the two countries share
the same border and o otherwise.

TA;; represents the dummy variable, which is equal to
1 if country (i) has the trade agreement with Viet-
nam, otherwise o.

i=12,.

Data

This study mainly follows UNESCAP (2011), Mathur
(2014) and Dinda (2014) to identify the list of 64 CSG
products under the six-digit HS code (2002). The list
was introduced and chosen from WB, ICTS, WTO,
APEC, Dinda (2014) and Mathur (2012). In this re-
spect, this study examines 64 CSG' as one category

! For detailed descriptions of 64 CSG, please see UNESCAP (2011)
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for the estimation and analysis purposes. According
to World Bank (2008), these 64 CSG comprise four
groups of climate-smart energy technologies: clean
coal technologies (containing HS code 840510, 841181
and 841182); energy-eflicient lighting (HS code 853931);
and two RETs - wind power generation technologies
(HS code 848340 and 848360) and solar photovoltaic
systems (HS code 850720, 853710 and 854140). The last
category referred as “other codes” consists of all HS
codes not mentioned in the four groups above.

Concerning the data source, Vietnam’s trade data
on CSG which equals the value of export plus import
to and from 45 trading partners was taken from the
UN Comtrade database (http://comtrade.un.org/).
These 45 countries are the main trading partners in
CSG of Vietnam, which account for about 9o % of
trade volume in climate smart products. GDP is ob-
tained from World Bank database. All data are ex-
pressed in US dollars. Data on population are collect-
ed from the World Development Indicators database.
Real exchange rate is taken from the research of Dar-
vas, Zsolt (2012). Data on distance and border em-
ployed within this research are drawn from web
Centre d’ Etudes Prospectives et d’Informations In-
ternationales (CEPII) (http://www.cepii.fr/). The dis-
tance is geographic distance between the biggest cities
of Vietnam and its trading partners. The quality of in-
frastructure scores of both Vietnam and its partners
are taken from the Global Competitiveness Report re-
leased annually by World Economic Forum. This in-
dex covers the quality of transport and communica-
tions infrastructure network. General infrastructure
in the country is ranked for all selected countries in
this paper, ranging from 1 for underdeveloped to 7 for
extensive and efficient ones. Trade agreement partic-
ipation including both multilateral and bilateral ones
is collected from the website of the Ministry of Indus-
try and Trade of Vietnam.

Trade potential

Gravity model has been extensively used to calculate
trade potential. For example, Maurel and Cheikboss-
ian (1998) and Montanari (2005) employ the estimat-
ed equation to measure the trade potential predicted
from the gravity model. Accordingly, the trade val-
ue predicted will be compared with the actual trade
value to answer the research question whether bilat-
eral trade between two particular countries has ful-
ly reached the potential. This method of calculating
trade potential, however, has recently been criticized
for lacking theoretical underpinnings. In particular,
Egger (2002) explains the difference between trade
potential and actual trade value as an indicator of
the model misspecification. In this regard, Jakab et al.
(2001) firstly introduces the method using the speed of



convergence (SC) to calculate trade potential. The for-
mula for calculating SC is expressed as follows:

_ Average growth rate of potential trade

SC -100-100

Average growth rate of actual trade

If the average growth rate of potential trade is low-
er than that of actual trade, SC will be negative, indi-
cating the convergence. On the contrary, the positive
value of SC shows the divergence of trade. Accord-
ing to Do Tri Thai (2006), estimated results obtained
from this method are more reliable than the analy-
sis of point estimates due to its exploitation of the dy-
namic structure of the data during this estimation.

However, Dinh Thi Thanh Binh et al. (2011) shows
that the negative sign of the speed of convergence can-
not capture the convergence of potential and actual
trade. Therefore, following the methodology of previ-
ous studies, this paper applies both the method using
the speed of convergence and the point estimates as
follows:

AT = potential trade value — actual trade value

For our analysis, in particular, we denote conver-
gence if SC and AT turn out with the opposite signs,
and we posit divergence in the opposite case. Coun-
tries with the result of convergence indicate that Viet-
nam has unexploited trade potential or there is a high
opportunity for trade expansion in the future. In con-
trast, the remaining partners with the result of diver-
gence denote the situation of over exploited trade po-
tential.

Results and discussion

Determinants of Vietnam's trade of CSG

Based on data properties and test results, random ef-
fect model (REM) is the best method for estimation.
This paper, therefore, focuses on the results obtained
from REM for estimation and analysis purposes.

Overall, R-squared value of 0.6993 means that the
dependent variables explain approximately 70% varia-
tions of trade values of CSG between Vietnam and its
45 trading partners. This seems like a high value due
to the diversity of the units in the sample, indicating
that the model fits data relatively well.

The coeflicient of GDP is positive at 1% significant
level. Accordingly, Vietnam’s trade of CSG is pos-
itively correlated with the economic size of its trad-
ing partners. Larger economies tend to have high-
er demand for importing CSG from Vietnam. Also,
the increase in GDP reveals that these countries are
able to produce larger amount of CSG for exports to
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Table 1. Estimated results using random effects regression

Dependent variable: LnTRADE;;,

Explanatory variable | Coefficients | Std. Err. | P-value
LnGDP;, 1.862%** 0.136 0.000
LnPOP;, -0.497*** 0133 0.000
LnDISTANCE; -1.738%** 0.323 0.000
lnREERijt -1.404%** 0.411 0.001
LnINFR; -0.828* 0.457 0.071
LnINFR;, 2.180%** 0.465 0.000
Border; 1.586%* 0.702 0.024
TA, 0.373 0.538 0.488
_cons -11.888 2.921 0.000
Total panel (balanced) observations: 540

R-squared overall = 0.6993

ek k% denote the statistical significance at 1%; 5% and
10% levels, respectively

Source: author’s calculation in STATA

Vietnam. This positive relation is in line with previ-
ous studies on Environmental Kuznets Curve which
states that higher income increases the demand for
climate smart components and cleaner technologies.
Accordingly, larger economies mean higher invest-
ment in cleaner technology development, better infra-
structure system for adopting those technologies. For-
eign market size, however, negatively influences trade
in CSG. This negative correlation can be explained by
the fact that as population grows, the trading partners
may substitute the demand for export or import by in-
ternal trade.

Geographic distance is another explanatory vari-
able which is statistically significant at 1% level. The
negative sign of estimated coefficient for this variable
follows the basic hypothesis of gravity model. In par-
ticular, 1.73% increase in Vietnam’s trade of CSG is ex-
plained when the transportation cost decreases by 1%.
Furthermore, Vietnam tends to trade more CSG with
neighbouring countries, which is evident by the pos-
itive value of border coefficient. Over the years, the
advance in transportation technologies has reduced
the transportation cost and promoted the exchange
of goods among countries. However, the distance be-
tween the countries still remains a major determinant
in Vietnam’s trade of CSG.

Real effective exchange rate captures the impacts
of price variations due to exchange rate volatility on
trade flows of CSG. The estimation shows that ex-
change rate variable is significant at 1% level with neg-
ative sign. This negative correlation is in line with pre-
vious studies which tested the impacts of exchange
rate on bilateral trade, such as Dell” Aricaca (1999), Do
Tri Thai (2006). In particular, the appreciation of Viet-
nam Dong against the currencies of trading partners
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results in an increase in import value and a reduction

in the export value in CSG of Vietnam. The negative

impact on total trade can be explained by the fact that

Vietnam’s exports of CSG are labour intensive while

its imports are capital-intensive climate components.
Therefore, Vietnam’s exports of these products are

more sensitive to price variations than its imports. In

this regard, the former effect on export will dominate

the bilateral trade between Vietnam and 45 countries

of CSG. As aresult, an increase in exchange rate leads

to a decrease in trade value of climate smart products.
An increase by 1% in exchange rate which means Viet-
nam Dong appreciation will reduce total trade in CSG

of Vietnam by 1.4%. The estimated coefficient value

also reveals that price competitiveness has a huge im-
pact on trade variation. Therefore, the management of
exchange rate plays a major role in promoting trade of
CSG especially with regard to the fact that Vietnam is

a net importer of those goods.

The coeflicient of dummy variable for trade agree-
ment is found to be statistically insignificant in this
regression. TAjj is hypothesized to turn out with posi-
tive sign because the reduction in tariff and non-tariff
barriers within those agreements is expected to pro-
mote trade of CSG. However, Vietnam’s accession to
a lot of FTAs in the period 2002-2013 has thus far not
been shown to have impact on trade of CSG of Viet-
nam. This may be explained by observing the actu-
al trade performance of Vietnam. For example, Viet-
nam has not signed any free trade agreements with
the US and Saudi Arabia but the value of Vietnam’s
export of climate smart products to the US and Sau-
di Arabia accounted for 18.48% and 10.18% of the to-
tal CSG exports in 2013, respectively. This finding is in
line with many other previous papers including Ma-
thur (2012), Mathur (2014) and Van Son, N., & Kalira-
jan, K. (2013) which point out the weak impacts of tar-
iff reduction on trade of climate smart products. In
addition, the result obtained within this research is a
particular case in CSG trade, which supports the in-
efficiency of Vietnam’s participation in a number of
multilateral and bilateral trade agreements over the
last decades.

Finally, the last two variables reflecting the quali-
ty of infrastructure of Vietnam and its trading part-
ners are found to be positive and negative, respectively.
The overall infrastructure scores included in the mod-
el reflect the efficiency and extensiveness of road, air-
port, port and telecommunication, and the time re-
quired for customs clearance. Estimation indicates
that quality of infrastructure of both Vietnam and
its partners are important determinants of Vietnam’s
trade performance in CSG. In particular, 1% improve-
ment in this score of Vietnam and 45 countries leads
to 2.18% increase and 0.83% decrease in total trade val-
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ue of CSG of Vietnam, respectively. Also, it is clear
that the improvement of Vietnam’s infrastructure in-
dex has a relatively larger impact on trade compared
to that of the partners. The efliciency of infrastructure
system helps to reduce production costs and trans-
portation costs. Additionally, a well-developed infra-
structure system is essential for attracting FDI inflow
in cleaner technologies and production which are cru-
cial for promoting trade of climate smart products of
Vietnam. Therefore, a better infrastructure is not only
strongly associated with the expansion of CSG trade
but also with Vietnam’s trade in other commodities
and economic growth in general.

However, it is interesting to observe that distance
reflecting the transportation and other trade costs
remains as an important determinant of Vietnam’s
trade of CSG when the quality of infrastructure is in-
cluded in the model. Indeed, the efficiency and exten-
siveness of infrastructure help reducing trade costs.
According to Nordéds & Piermartini (2004), the reduc-
tion in trade costs due to efficiency improvement of
infrastructure predominantly increase the trade val-
ue of CSG, while distance is also an important deter-
minant for the distribution of increased trade value of
CSG among trading partners.

Trade potential of CSG for Vietnam
Considering only statistically significant coeflicients,
the estimated trade of CSG for Vietnam is as follows:

LnTj;, = -11.888 + 1.862*InGDP;, - 0.491*InPOP;,
- 1.738”1nDISTANCEij - 1.404”1nREERi)-t -0.828
In*INFR;; + 2.180 In*INFR;, + 1586 Border; (2)

The regression results from equation (2) are em-
ployed to estimate the speed of convergence (SC) and
the difference between potential and actual trade val-
ue of CSG (AT). The calculation of trade potential of
CSG products of Vietnam is presented in Table 2. The
bilateral trade situations in CSG between Vietnam
and its 45 trading partners are divided into two sep-
arate groups including convergence and divergence.
Trade opportunity of CSG denoted by convergence
situation implies that there is a scope to increase Vi-
etnam’s trade value of climate smart products with its
particular partners. The total predicted trade of CSG
in 2013 was approximately 10.95 billion USD while the
actual trade of CSG was about 6.55 billion USD. There-
fore, Vietnam could have increased trade by 4.4 bil-
lion USD which is the trade potential value of CSG.

Considering both SC and AT for each particular
market, this study is able to identify that Vietnam
had the convergence with 19 out of 45 countries in
the scope of the research for this paper. In this regard,
Vietnam has not exploited full potentials in trading



of CSG with 19 countries. In other words, there is a
large scope for trade expansion between Vietnam and
those countries in the next period.

Concerning trade situation with major trading part-
ners of CSG, Vietnam has strong trade opportunity
with China, the US and Japan. However, the trade of
CSG with Hong Kong (China) and the Republic of Ko-
rea is over exploited according to Table 2. ASEAN coun-
tries, except for Laos witness the divergence situation in
trading of CSG with Vietnam. This may be explained
by the fact that Vietnam shares the same advantage in
low labour and production cost with ASEAN members.
Therefore, trade liberalization makes ASEAN market
more competitive with regard to CSG. Generally, it is
obvious from empirical findings that Vietnam would
not gain more when liberalizing trade of CSG with
ASEAN due to increasing competitiveness and trade
divergence situation. For the remaining countries in
Asia-Pacific region, Vietnam has still huge potential
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trade of CSG with the Russian Federation, India, Aus-
tralia, New Zealand, Israel and Bangladesh. In gener-
al, for most countries in Asia-Pacific region except for
ASEAN, Vietnam has untapped trade opportunity of
CSG. Definitely, it suggests that Vietnam should ex-
plore this potential trade and focus on trading of CSG
within this dynamic region.

In addition, the potential trading partners in the
EU include Austria, Spain, Greece, Norway, Ireland,
Germany and Sweden. These are the markets with
high opportunity for trade expansion in terms of cli-
mate smart components.

In summary, the gravity model is not only use-
ful for investigating the determinants of trade in cli-
mate smart products but it is also able to quantify the
trade opportunity in those goods. Accordingly, Chi-
na, Japan and the US are the most important partners
which Vietnam should explore to realize its full po-
tential of trading of CSG.

Table 2. Trade potential in CSG between Vietnam and its trading partners in 2013

. Group | P TETE | ndactualuade @ (USD) | Sttion’
China I -19.25 4,775,532,312 1
Japan I -1.63 367,840,985 1
Hong Kong (China) I 5.76 148,178,593 0
United States | -51.36 73,207,026 1
Korea, Rep. I -43.51 -669,259,551 0
Indonesia Il 2.06 112,372,868 0
Malaysia Il 39.84 31,553,482 0
Thailand Il 3.40 17,911,018 0
Singapore Il 84.98 6,814,140 0
Lao PDR Il -60.76 3,911,856 1
Philippines Il -33.77 -101,683,152 0
Cambodia I -33.86 -25,628,858 0
Brunei I -90.93 2,562,796 1
Austria 1l -19.41 5,663,621 1
France 1l 40.46 72,670,800 0
United Kingdom 1l 14.87 53,639,826 0
Spain 1l -35.92 24,147,373 1
Greece 1l -75.90 4,274,107 1
Norway 1l -87.07 3,595,207 1
Ireland 1l -56.11 3,569,913 1
Germany 1 73.20 -886,048 1
Switzerland 1l -72.40 -901,128 0
Slovak Republic 1l -56.44 -1,319,062 0
Finland 1 -63.77 1,322,254 0
Sweden 1 19.50 -2,060,520 1
Turkey 1 -91.25 -2,716,318 0
Ukraine i -32.22 -3,243,137 0
Denmark 1 -54.13 -5,550,100 0
Belgium 1 -89.85 -9,022,064 0
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o Group | SPeeel veence “and actus trade (&1) (USD) Situation®
Poland 1 -98.30 -9,919,327 0
Czech Republic [ -81.37 -10,418,057 0
Italy [ -30.89 -26,123,731 0
Netherlands 1 -84.17 -74,303,627 0
Canada v -53.86 20,118,541 1
Argentina v -71.91 -4,196,840 0
Chile v -88.47 -5,539,982 0
Mexico v -97.65 3,275,808 1
Brazil v -90.30 -10,546,634 0
Russian Federation \% -46.15 49,310,596 1
India \ -69.71 28,786,681 1
Australia Vv -58.74 61,454,985 1
New Zealand \% -93.51 2,196,6377 1
Israel \% -62.66 20,118,541 1
Bangladesh \% -88.34 611,810 1
Saudi Arabia \% -93.16 -161,104,722 0

*Note: Tand 0 denote convergence, divergence respectively. Group | includes the main trading partners of CSG of Vietnam, Group I/
includes ASEAN countries, Group Il includes members of the European Union, Group 1V includes Canada and Latin American countries,

Group Vincludes other countries in Asia-Pacific region.
Source: Author’s calculation

Conclusion

By applying the gravity model for bilateral trade data
of climate smart goods between Vietnam and 45 trad-
ing partners in the period 2002-2013, this paper iden-
tifies the main factors explaining trade of CSG includ-
ing economic size, market size of partner countries,
distance, real exchange rate, border, the quality of in-
frastructure of both Vietnam and its partners. In addi-
tion, the estimated equation and the method of speed
of convergence are utilized to measure trade poten-
tial of CSG for Vietnam. Accordingly, there is a huge
room for trade expansion with 19 out of 45 trading
partners in the scope of this paper. In general, this pa-
per contributes to the empirical measurement of trade
potential of climate smart components and identi-
fies the markets with high opportunity for further de-
velopment. Therefore, there appears to be a great ur-
gency for Vietnam to pursue environmental friendly
production and consumption of climate smart goods
which not only will contribute to economic growth
but also will reduce the impacts of climate change and
environmental degradation.
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Appendix 1.

List of 45 partner countries in the gravity model

Appendix 2.

Breusch-Pagan Lagrangian multiplier test for random

effects

East Asia 9 ASEAN countries (except for Myanmar),
China, Japan, Republic of Korea, Hong Kong Estimated results:
(China) Var Sd = Sqrt(Var)
Eur.opean Austria, France, United Kingdom, Spain, LnTRADE 5709377 238943
Union Greece, Norway, Ireland, Germany,
Switzerland, Slovak Republic, Finland, € 0.8064182 0.8980079
Sweden, Turkey, Ukraine, Denmark, Belgium, u 0.8717641 0.9336831
Poland, Czech Republic, Italy, Netherlands Test: Var(u)=0
America Canada, Argentina, Chile, Mexico, Brazil Chi2(01) = 642.50
Oceania Australia, New Zealand Prob > Chiz = 0.0000
Others Russia Federation, India, Israel, Bangladesh, T
Saudi Arabia Source: Author’s calculation in STATA
Note: Myanmar is excluded in observation because data is not
available
Appendix 3.

Hausman test for random and fixed effects

LnGDPit 1.939909 1.862157 0.077752 0.154988
LnPOPit 2.401597 -0.49167 2.893274 1.662025
LnREER -1.400247 -1.404101 0.003854 0.109079
LnINFRit -0.888381 -0.828064 -0.060316 0.245396
LnINFRjt 1.363982 2180363 -0.816380 0.366716

b = consistent under Ho and Ha; obtained from xtreg

B = inconsistent under Ha, efficient under Ho; obtained from xtreg

Test: Ho: difference in coefficients not systematic
Chi2(5) = (b-B)'[(V_b-V_B)A(-1)](b-B) = 15.42
Prob>chi2 = 0.0874

(V_b-V_B is not positive definite)

Source: Author’s calculation in STATA
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