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Impact of Foreign Direct Investment (FDI) on Carbon dioxide (CO»)
Emissions in South Asian Countries: The Moderating Role of
Institutions

Arslan Tariq Rana”, Iqra Shabbir, and Muhammad Ilyas Ansari

Faculty of Humanities and Social Sciences, University of Central Punjab,
Pakistan

Abstract

The current study attempted to investigate the influencing role of the quality
of institutions on the long-run effects of Foreign Direct Investment (FDI)
on Carbon dioxide (COz2) emissions for a panel of South Asian countries for
the period 1996-2019. The literature on Pollution Haven Hypothesis (PHH)
is extensive; however, the literature regarding the influencing role of
institutions affecting PHH is relatively limited, especially in the context of
South Asian economies. The unit root tests confirmed the stationarity of
variables, whereas Pedroni panel co-integration test established the
existence of cointegration in the estimation model. The Dynamic OLS
(DOLS) methodology was used for the estimation of long-run effects. A
significant moderating effect of institutions was observed on the association
between F D I and COz emissions. Firstly, the effects of FDI were examined
on CO: emissions and it was found that FDI increases CO2 emissions.
Hence, the presence of PHH was established for South Asian countries.
Afterwards, the institutions were introduced to analyze their moderating
effects. The results showed that the mediating role of institutional quality
was crucial in the nexus between FDI and CO: emissions. In the presence
of quality institutions, FDI significantly decreases the level of CO2
emissions.

Keywords: carbon dioxide (COz) emissions, foreign direct investment
(FDI), institutions, South Asia

Introduction

The economy of the world is presently facing significant challenges of
globalization through trade openness and Foreign Direct Investment (FDI)
along with climate change.
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South Asia is an interesting case study to investigate the relationship
between FDI and Carbon dioxide (CO2) emission. Many developing
countries need FDI to facilitate economic growth. FDI showed
improvement in technology and brought efficiency along with improving
living standards by creating the job opportunity in emerging markets.

Nevertheless, FDI may be harmful for environment as it could quickly
raise the economic growth and production which is responsible for carbon
emissions. It could be negated if the foreign investors bring clean
technologies that do not deteriorate the environment. According to the
Emission Database for Global Atmosphere Research (EDGAR), the
emerging economies and OECD countries account for 85% of Worldwide
Carbon emission since 1970 (Bakhsh et al., 2021). Therefore, regarding the
impact of FDI on increasing CO2 emission, pollution is fundamental issue
worldwide (Hao & Liu, 2015).

The foreign firms in the developed world are confronted with increased
costs at home countries, as the rules regulating the environmental pollution
are stringent. The pollution haven hypothesis (PHH) indicates that the FDI
increases Carbon dioxide emissions, as these foreign firms relocate their
carbon emitting production facilities through FDI in those developing
countries where the environmental regulations are not strict. However, there
are factors that may play an indirect role to mitigate these PHH effects. The
quality of institutions is an important factor that might play a moderating
role in the relationship between FDI and CO2 emissions.

South Asian countries are facing the challenges of increased CO2
emissions. Climate variation is considered as the main issue at present and
it also carries adverse impact on the environment. Foreign Direct
Investment played a constructive and important role in the CO2 emissions
of South Asia. This creates environment of competition among
manufacturers and service providers. It also encourages the firms towards
the betterment of quality of the products. However, FDI could play a
negative role in the context of environment. For this, the role of institutions
is also very important. Institutions and governance have dimensions, such
as government effectiveness, political stability, voice, accountability,
control of corruption, rule of law, and regulatory quality. The institutions
decrease environmental degradation by playing their role in affecting the
relationship between the pollution increasing FDI and COz emissions. The
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environmental quality improves when government institutions adequately
enforce regulations and environmental standards.

The institutions control for the negative externalities of the Foreign
Direct Investment projects that are welcomed into the host country.
Institutions may indirectly help to force the foreign investors in order to
follow the rules and regulations regarding the control of CO2 emissions
from the manufacturing plants. Therefore, they play an influencing role to
determine the effects of FDI on pollution. At the same time, institutions also
need to force the concerned authorities regarding the FDI projects inflows
to make sure of the implementation of rules and laws in order to reduce the
side effects of business plants in terms of CO2 emissions. On the other hand,
if the host country lacks strong institutions, they may not make the foreign
investors to follow the steps which are necessary to reduce carbon emission
from the installed manufacturing plants.

Therefore, this study carries twofold objectives. Firstly, it analyzes the
impact of FDI inflows on CO:2 emissions in the selected South Asian
countries whether it pollutes or not for instance, to test the PHH for South
Asian countries. Secondly, it analyzes the role of institutions on the linkage
between FDI and CO:2 emission in South Asia.

There is extensive literature on PHH; however, the influencing role of
institutions in affecting the impact of FDI on CO2 emissions is relatively
scant, especially in the context of South Asian economies. The current study
attempts to fill this gap in the literature.

The rest of the paper is structured as follows: Section 2 two presents the
review of literature on PHH and on the role of institutions. Section 3
provides econometric methodology in order to obtain results. Section 4
presents and discusses the results, whereas section 5 is based on conclusion.

Literature Review

In order to address the Pollution Haven Hypothesis (PHH) or Pollution Halo
Hypothesis, it was deemed necessary to ascertain the effects of FDI on
Carbon dioxide (COz2) emissions. Furthermore, the institutions need to be
studied for their potential role to mitigate FDI-led CO2 emissions in case.
In this section, existing literature on FDI, institutions, and CO2 emission
was examined. Firstly, the effects of FDI on CO2 emissions were discussed.
Secondly, institutional quality’s role was reviewed to mitigate CO:2
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emissions directly and indirectly through moderating the FDI-led CO2
emissions.

Blanco et al. (2013) analyzed the impact of inward FDI on CO:2
emissions. The panel data for 18 countries from Latin America was obtained
for the period 1980-2007. The Granger causality test was applied. In their
results, FDI was reported as the cause of more carbon dioxide per capita by
developing the pollution-intensive industries in the host country. GDP
growth was also found to be a major factor in increasing CO2 emissions.

Gholipour Fereidouni (2013) conducted the study on the impact of FDI
in real estate sector on COz. The panel data of 31 emerging countries was
used from the year 2000 to 2008. The Gaussian Mixture Model (GMM)
techniques were utilized. The empirical results showed that the Foreign
Direct Investment in real estate (FDIRE) was not the significant determinant
of CO2 emission.

Omri (2014) examined the impact of causal interaction between
pollution (COz) emission, FDI, and economic growth. The panel data of 54
countries was employed for the time period of 1990-2011. The dynamic
simultaneous- equation model techniques were utilized. The results showed
the existence of bidirectional causality between FDI and economic growth.
The findings also indicated the presence of causality running from CO2
emissions to economic growth.

Shaari et al. (2014) inspected the effects of FDI and economic growth
on carbon dioxide emission. The panel data was used for the time period
1992-2012. Johansen co-integration techniques were applied. The results
signified that there was an association between the GDP, FDI, and CO2
emission. For this purpose, FMOLS and Vector Error Causality Method
(VECM) tests were performed which showed that there was no role of FDI
in causing Carbon dioxide emission in the long run. The results further
showed that economic growth increases the CO2 emission.

Zhang and Zhou (2016) identified the effects of FDI inflows in Chinese
regions on CO2 emission which was based on regional and national level
emission. The panel data of Chinese regions was used for the time period of
1995-2010. The Stochastic Impacts by Regression on Population Affluence
and Technology (STIRPAT) model was applied. The results showed that
FDI decreases pollution in China. The FDI significantly mitigates Carbon
dioxide emissions in all regions of China, because foreign firms employ
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advanced technologies which are environmentally friendly. Therefore, the
results also suggested that China needs to attract more FDI in order to
control emission level through advanced technologies.

Fauzel (2017) investigated the short and long-run impacts of FDI in the
sectors of manufacturing and non-manufacturing on carbon dioxide (CO2)
emission. The time series data of Mauritius was employed from the year
1980-2012. The bound testing approach of co-integration and
Autoregressive distributed lag (ARDL) models were utilized. The results
showed that FDI boosts emission level in manufacturing sector, whereas in
non-manufacturing sector it carries no harmful impact on environment.
Moreover, the results revealed that the economic growth and energy
consumption increases CO2 emission level in the country.

Kocak and Sarkgunest (2017) explored the effects of FDI on CO:2
emission and environmental Kuznets curve (EKC) hypothesis. The time
series data for Turkey was used for the period of 1974-2013. The co-
integration and bootstrap approaches were utilized. The results showed that
a long run relationship exists among FDI, energy consumption, CO:2
emission, and economic growth. The unidirectional association exists
between economic growth and CO2 emission. The results revealed that the
EKC exists in Turkey which indicates that after a sustainable development,
economic growth improves environment.

Sung (2017) inquired the possible effects of inward FDI on COz. The
panel data of 28 subsectors of Chinese manufacturing was obtained from
the years 2002-2015. The Generalized Method of Moments techniques were
utilized. The results suggested that FDI showed positive effects on pollution
levels, while domestic capital stock showed negative effects on
environment. The results also indicated that GDP improves the environment
quality.

To et al. (2019) scrutinized the effects of FDI on environmental
degradation. The panel data of emerging Asia was employed for the time
period of 1980-2016. The FMOLS techniques were utilized. These results
showed that FDI affects the environment negatively.

Xieetal. (2019) analyzed the impact of FDI on CO2 emission. The panel
data of 11 emerging countries was obtained from the year 2005 to 2014.
The Panel Smooth Transition Regression (PSTR) model was used. The
results showed that FDI has a significant impact on CO2 emission.
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Pazienza (2019) evaluated the influence of FDI inflows on pollution
created by CO2 emissions. The panel data of 30 OECD countries was
employed between 1989-2016. The scale and cumulative effect techniques
were utilized. The positive environment was explained by FDI as a driving
force of technology innovation, thus confirming the existence of pollution
halo hypothesis.

Islam (2020) scrutinized the financial development and FDI nexus using
quality of institutions as moderator. The panel data of emerging countries
was used for the years 2005-2014. The Pooled Ordinary Least-Squares
(POLYS), Fixed Effect, and Random Effect model were used. The results
showed that the financial market was less attractive to FDI relative to
financial institution.

Eriandani (2020) interrogated the effects of FDI on carbon dioxide CO2
emission. The panel data of 5 Association of South East Asian nations
(ASEAN) countries was employed for the time period 1980-2018. The
Granger-Causality tests were applied. The results were robust, controlling
for other factors associated with CO2 emission.

Mujtaba and Jena (2021) inspected the impact of FDI and oil price on
CO2 emission. The panel data for OECD countries was employed for the
years 1986-2014. The Non-Linear Autoregressive distributed lag (ARDL)
model was utilized. The results exhibited that raises in economic growth
decline CO2 emission and a decrease in economic growth would increase
Carbon dioxide emissions. Positive shocks and negative shocks to oil prices
showed a significant and favorable impact on Carbon dioxide emissions.
Additionally, energy consumption with positive shocks showed a
significantly positive impact on CO2 emissions

Tang et al. (2014) studied the effects of energy consumption, income,
and FDI on COz. The time series data of Vietnam was employed for the
years 1976-2009. The Granger Causality tests were performed. The results
supported the halo effect hypothesis.

Nadeem et al. (2020) figured out the effects of FDI on carbon emission.
The time series of Pakistan was used for the period 1971-2014. The
Autoregressive distributed lags (ARDL) were utilized. The results of some
of their models exhibited that there was a two-way causal relationship
between CO:2 emissions and FDI. However, in other models they found
pollution mitigating effects of FDI on SO2. Additionally, energy
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consumption was found to be polluting in the long run rather than the short
run. Therefore, FDI in clean technology is of great importance to mitigate
the country’s CO2 emissions and maintain economic growth.

Essandoh et al. (2020) investigated the short-run and long-run
relationship among CO:2 emission, trade openness, and FDI flows. The
model used was Pooled Mean Group (PMG)-Autoregressive Distributed
Lag (ARDL). The results showed that FDI inflows and CO: emissions
exhibit positive relationship for developing countries.

Nguyen et al. (2018) investigated how FDI affected the institutions,
trade openness, and credit level in emerging market economies. A
Generalized Method of Model (GMM) model was used. The panel data of
emerging markets was obtained for the time period 2002-2015. The results
showed that FDI affects the economic growth positively when institutions
work properly. Trade openness carries significant and positive impact on
FDI. Therefore, it was concluded that the institutions help to moderate the
effects of trade openness on FDI.

Ahmad et al. (2018) evaluated the effects of institutional quality on
sectoral FDI. The sectors comprised services, manufacturing, and primary.
The time series data of Pakistan was employed from the year 1980-2010.
The Autoregressive distributed lag (ARDL) co-integration techniques were
utilized. The results showed that institutions play an important role to boost
the FDI in services and manufacturing sector in long-run; however, not in
the case of primary sector.

Shahbaz et al. (2019) examined the impact of FDI and carbon emission
for the Middle East and the North African (MENA) region. The panel data
for the countries situated in MENA region was used for the time period
1990-2015. The Generalized Method of Moments Model (GMM) was
performed. The results showed that the presence effect carbon emission and
economic growth. The association between biomass energy use and Carbon
dioxide emissions also exists.

Ali et al. (2019) reviewed the effects of institutions on environment in
the developing economies. The panel data of 47 developing countries was
obtained for the time period (1999-2018). The Generalized Method of
Moments (GMM) techniques were utilized. The results showed that the
institutions have positive and significant impact on environmental quality.
Therefore, the results also suggested that quality institutions help to enhance
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the level of environmental quality. However, Halkos and Tzeremes (2013)
argued that not all the institutions have the same impact.

Le et al. (2020) examined the impact of institutional quality on CO2
emissions. The panel data for 47 Emerging Market and Developing
Economies (EMDEs) was obtained for the time period 1990-2014. The
error correction techniques were utilized. The empirical results showed that
the institutions significantly reduce CO2 emissions. In EMDEs, the better
quality of institutions mitigates CO2 emissions. It suggests that EMDEs
must improve institutional quality to expand trade for the better
environment.

Wawrzyniak et al. (2013) tested the impact of economic growth on CO2
emissions dependent on the institutions. The panel data for 93 emerging and
developing countries was obtained for the time 1995-2014. The Generalized
Method of Moments techniques were utilized. The results showed that high
government effectiveness carry significance in reducing in CO2 emissions.
The control of corruption, political stability, rules, regulations, regulatory
quality, and voice and accountability showed no correlation with CO:2
emissions.

Ibrahim and Law (2016) investigated the role of institutional quality,
trade, and their interactions in carbon dioxide (COz2) emission. The panel
data of 40 sub- Saharan African countries was obtained for the period 2000
to 2010. The Generalized Method of Moments (GMM) techniques were
utilized. The results showed that trade openness is harmful for environment
in those countries where institutional quality is poor. In Sub-Saharan Africa
(SSA), the better institutional quality and trade openness mitigates CO2
emissions. It suggests that SSA should improve institutional quality to
expand trade for the better environment. Indeed, the environmentally
friendly policies were created in the presence of strong institutions and in
turn they have a significant impact on the betterment of environmental
quality (Ozturk & Al-Mulali, 2015).

Bakhsh et al. (2021) analyzed the role of institutional quality on
pollution and FDI inflows. The panel data of 40 Asian countries was used
for the time period 1996-2016. The results showed that FDI inflows have
significant effects on CO2 emission. The empirical results indicated that
technological innovation and institution quality mitigate CO2 emission.
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These results were helpful for the policy makers to protect environment in
short and long run.

Salman et al. (2019) investigated the effects of institutions on economic
growth and COz. The panel data of three Asian countries was employed
from the year 1990 to 2016. The Vector Error Correction Model (VECM)
techniques were utilized. There were discussions about the importance of
balance between the carbon emissions and economic development. There
should be efficient institutions that would help to increase financial growth
and decrease carbon dioxide emission. That high green and low carbon
would help as a positive economic growth factor. This is synonymous as
the feedback hypothesis and both the factors were interdependent and to
make it beneficial one factor must be regulated with respect to the other.

Abid (2016) analyzed the significance of economic, financial, and
institutional development on carbon dioxide (COz2) emission in the EKC
hypothesis. The panel data of 25 sub- Saharan African (SSA) countries was
obtained for the time period of 1996-2010. The Generalized Method of
Moments Model (GMM) techniques were utilized. The results validated
that government effectiveness, political stability, democracy, and
corruption control negatively affects the CO2 emission. All these factors
reduce the CO2 emissions not only directly; but also indirectly through
economic growth and trade openness. Moreover, the financial development
and economic growth must not affect the COz2; however, it could be the part
of solution.

It may be summarized from the above discussion that the role of FDI
and institutions to impact CO2 emissions for a country is very important.
The literature discusses two main hypotheses in the effects of FDI on
pollution caused by CO:z emissions. First is Pollution Haven Hypothesis and
the other is Pollution Halo Hypothesis. If FDI is detrimental to pollution,
then haven hypothesis holds otherwise halo hypothesis holds. The results in
the literature point towards both directions, that is, in different cases
pollution haven hypothesis holds and pollution halo hypothesis exists in
other cases. Regarding the impact of institutions, there is a general
consensus among researchers that the quality of institutions is important to
reduce carbon emissions. Nevertheless, the literature highlights that
governance indicators, mentioned above, representing institutional quality,
have differential effects and not all of the indicators impact CO2 emissions
uniformly. The good institutions ensure environment friendly policies of
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businesses and thus, play their role to mitigate CO2 emissions originating
from manufacturing.

Methodology

In order to examine the influencing role of institutions in the effects of FDI
on CO2 emissions for a sample of 7 South Asian countries for the period
1996-2019. The panel data was collected from reliable sources. The
variables’ definition along with the list of countries on which the analysis
was done, is provided in the appendix. The natural log of all the variables
was taken except for the institutions.

Carbon dioxide (COz2) emissions (metric tons per capita), Foreign Direct
Investment (FDI) as net inflows (% of GDP), Energy use (kg of oil
equivalent per capita), Financial Development, measured as Domestic
credit to private sector (% of GDP), Gross Domestic Products per capita
(current USS), and Gross Fixed Capital Formation (% of GDP) is obtained
from the World Development Indicators (WDI). The data for six
institutional dimensions also called governance indicators, such as control
of corruption, government effectiveness, regulatory quality, voice and
accountability, rule of law and political stability was obtained from the
Worldwide Governance Indicators (WGI).

The econometric investigation starts with the stationarity test of all
variables used in the analysis. The two kinds of unit root tests are applied.
These tests include Im, Pesaran, and Shin (IPS) along with Augmented
Dickey and Fuller (ADF).

Following stationarity tests, the next step was to determine the long-run
panel co-integration. For that purpose, the Pedroni (1999) co-integration
method was employed.

After the estimation of panel co-integration test of the existence of co-
integration between the variables, the log run parameter estimates are
analyzed using Dynamic OLS (DOLS) method, suggested by Stock and
Waston (1993). DOLS is robust to find the long run elasticity among the
independent and dependent variables. Furthermore, the DOLS method
employs the parametric adjustment of the error term through the inclusion
of the past and future information of the differenced independent variables.
The regression equation for the mediating role of institutions on the impact
of FDI and COz emissions is as follows:
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LnCO2emissions;; = Py + PilnEnergyuse; + [yInFindev; +
P3InGDPPC;y + L4InGFCF;; + BsInFDI; + felnstitution;, +
B7,FDI; x Institution;; + €;; (1)
As discussed above, there are six dimensions that are used in the current
study. Then the Causality Granger rooted on Vector Error Correction Model
(VECM) would be employed. VECM is a multivariate co-integation method
suggested by (Granger, 1981) and (Engle & Granger, 1987) to examine the
convergence of variables towards equilibrium or the long-run causality
between variables. The general form of the equation is:

p q
AYye = a; + Z BilYir—y + Z 80Xty + OECT;p—1 + 1y
k=1 k=0
Where ECTj;_4is the error correction term. that indicates speed of
convergence in the log-run.
Results and Discussion

The unit root tests are employed to verify whether the data is stationary at
first difference. For this purpose, two-unit root tests are performed for
instance, Im, Pesaran and Shin (IPS), and Augmented Dickey-Fuller (ADF).
The stationarity tests are performed at level and at first difference including
individual intercept and trend for each independent and dependent variable.
The test results are reported for IPS and ADF in the Tables 1 and 2
respectively.

Table 1
Im, Pesaran and Shin

Level First Difference
Variables Intercept Intercept with
Intercept with trend Intercept trend
CO; 4.55038 2.16912 -4.52578%** -3.87458%**
Trade -0.68002 0.99877 -4.76328%** -3.94725%**
GDPPC 5.61315 0.99656 -3.36076%** -2.95289%**
FDI -3.12634%** .2 709]12%** -7.60797%%** -6.21124%**
GFCF -0.61603 0.63198 -3.02155%** -3.38758%**
Total 1.07039  -6.13740%*%*  -6.09876%** ~11.5456%*
Population
School of Professional Advancement E&B U M'I: 69
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Level First Difference
Variables Intercept Intercept with
Intercept with trend Intercept trend
FINDEV 0.77447 1.89080 -3.74114%** -2.52013%**
E;’eergy 2.87537 0.91629 ~4.29906*** _3.8221 4%
CcC -1.65281*** -0.70926 -6.49963*** -5.25690%**
GE -1.95592%* -1.71943%** -7.62232%%* -6.48500%**
PS -0.30544 0.25587 -5.24773%** -4.36712%**
RQ -0.71281 0.80018 -5.772496%** -4.15626%**
RL -0.46283 -0.08653 -6.399198*** -5.54942%**
VA 0.76775 -0.36804 -4.0403 1 *** -2.54280%**

Note. In parentheses Standard errors are reported***p<0.001, **p<0.01.
All the variables are in logged form except variables of institutions.

Table 2

ADF-Fisher Chi-Square

Level First Difference
CO» 3.31011 5.23725 50.1776***  44.204]1***
Trade 16.2546 9.68848 49.6219%**  4]1.0559%**
GDPPC 1.83345 13.3012 43.6841%**  38.7104%**
FDI 41.0936%**  33.7067***  84.1900***  65.6196%**
GFCF 20.6437 11.8380 36.0898*** 39 6418***
Total Population 16.6722 90.2860***  76.4549%** 208 553%%*
FINDEV 10.7260 7.76609 42.0888***  31.5071%**
Energy use 14.1197 9.91553 44 .8089***  38.5071%**
CcC 27.8526%* 22.7458 71.7853%**% 55 .9527%%*
GE 26.6531%%* 26.8938**  84.1502%**  67.8786%**
PS 13.0407 14.7126 57.7194%%*  46,77123%**
RQ 17.6502 11.4966 62.2477**% 44 T482***
RL 16.4972 13.4620 70.7537**%*  60.0536%**
VA 18.7208 16.8495 44.4915%**  3(0.5959**

Note. In parentheses Standard errors are reported***p < 0.001, **p <
0.01. All the variables are in logged form except variables of institutions

In both Tables 1 and 2, the test results exhibit that most of the variables
are not stationary at level, however, there exists stationarity at first
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difference for all the variables. Therefore, the criteria to test the co-
integration was fulfilled and panel co-integration test was performed. The
results of the Pedroni panel co-integration test are presented in Table 3.
Table 3

Pedroni Panel Cointegration Tests

Panel Panel

Models Panel v tho Panel PP ADF Group tho  Group PP Group ADF

Model 1 -1.262 1.383* -8.374%** -5.962%** 2.784%%* -7.549%** -4.745%**
(0.104) (0.084) (0.000) (0.000) (0.003) (0.000) (0.000)

Model 2 -1.26 1.545 S7.202%%% 5 278%Hk D 9R5HER T DYk -3.513%%*
(0.10) (0.621) (0.000) (0.000) (0.001) (0.000) (0.000)

Model 3 -0.5866 1.745%* -6.552% %% L6 25T*¥k D RIGEER 7 DTk -5.804%**
(0.279) (0.041) (0.000) (0.000) (0.002) (0.000) (0.000)

Model 4 1.073 1.92%%* -6.975%%% 5 568%** 3 ]55%F% 6.3 5%k -4.657%%*
(0.142) (0.02) (0.000) (0.000) (0.000) (0.000) (0.000)

Model 5 -0.934 1.386* S9.801%%%  7.662%** D 795K B TORH Kk -5.794%**
(0.1709)  (0.08) (0.000) (0.000) (0.002) (0.000) (0.000)

Model 6 -1.209 1.357* S8U728%E% T R43HHE D TSN -7.89% % -5.586%**
(0.114) (0.08) (0.000) (0.000) (0.000) (0.000) (0.000)

Note. In parentheses Standard errors are reported***p<0.01, **p<0.05. All
the variables are in logged form except variables of institutions.

The results exhibited that at least five statistics were significant at 5%
level of significance which, therefore, rejected the null hypothesis of no co-
integration for all the six models. Consequently, the long-run relationship
between interaction of FDI and dimensions of Institutions was validated.
These results confirmed previous studies that also found a long relationship
between Carbon dioxide emission (see Baek & Pride, 2014).

After the co-integration test, the next step was to estimate Dynamic OLS
that is another more robust and more recent technique to measure the
elasticity of parameters in the long run among the independent and
dependent variables. Therefore, DOLS methodology was used to measure
the long-term moderating impact of institutions on FDI and CO2
relationship. The regression results are presented in Table 4.
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Table 4
Dynamic OLS Estimates
. CO, emissions
Variables
(1) (2) (3) “4) (5) (6) (7)
TRADE -0.671%%% 0. 867%%*  _0.671%k* -0 721%%*  _0.671%Fk  -0.813%**  -(.663%**
(0.196) (0.147) (0.143) (0.148) (0.181) (0.149) (0.191)
GDPPC 0.407%%*  (.365%** 0.375%%%* 0.387*%%  0.400%**  0.412%**  (.44]%**
(0.104) (0.075) (0.075) (0.077) (0.097) (0.081) (0.092)
ENERGY USE 0.837%%%  ().579%** 0.681%%* 0.850%**  (.821%**  (.619%** (. 779%**
(0.092) (0.067) (0.066) (0.069) (0.086) (0.072) (0.082)
FINDEV -0.099%* -0.013 0.054* -0.104%*% Q. 111%**  .0.084%*  -0.188***
(0.043) (0.032) (0.031) (0.033) (0.042) (0.036) (0.042)
GFCF 0.029 -0.026 -0.031* 0.038** 0.050** 0.011 0.065%**
(0.024) (0.018) (0.018) (0.018) (0.024) (0.019) (0.024)
FDI 0.315%*k% () 278%%* 0.116%%%* 0.210%%*%  (0.386%**  (.210%**  (223%k*
(0.036) (0.027) (0.029) (0.031) (0.077) (0.033) (0.043)
cC 0.334%%*
(0.109)
FDI*CC -0.217%**
(0.025)
GE 0.434%5%%
(0.135)
FDI*GE -0.382%**
(0.038)
PS 0.102**
(0.047)
FDI*PS -0.109%**
(0.018)
RQ 0.109
(0.128)
FDI*RQ 0.126
(0.110)
RL 0.395%%%
(0.152)
FDI*RL -0.231%**
(0.043)
VA 0.237%%*
(0.101)
FDI*VA -0.111%*
(0.049)
Observations 147 147 147 147 147 147 147
R-squared 1.464 1.448 1.292 1.535 1.390 1.342 1.424
Number of 7 7 7 7 7 7 7
countries

Note. In parentheses Standard errors are reported***p < 0.001, ** p <0.05.
All the variables are in logged form except variables of institutions. The
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abbreviations are: CC=Control of Corruption, GE=Government
Effectiveness, PS=Political Stability, RQ=Regulatory Quality, RL=Rule of
law, VA=Voice and Accountability

The analysis of the current study started by determining whether PHH
exists in the sample or not. Therefore, in model (1), the linear impact of FDI
was tested along with other control variables. FDI was found to be the cause
of pollution with positive and significant sign. Hence, Pollution Haven
Hypothesis (PHH) exists. These results suggested that foreign countries
shift their pollution emitting industries in South Asian countries. This may
also be the case that FDI in South Asia falls in those sectors where outdated
technologies are used. This outcome is in line with Blanco et al. (2013) who
found FDI to be pollution intensive and To et al. (2019) who found PHH it
for emerging Asian countries.

Afterwards, the institutions and their interactions were introduced in
order to examine the moderating role of institutions in estimations (2) to (7).
Model (2) shows that control for corruption (CC) reduces the pollution
creating effects of FDI. In Model (3) the interaction of FDI and institution
of government effectiveness (GE) exhibits significant and negative sign,
which shows that 10% increase in quality of GE reduces CO2 emissions
generated through FDI by 4% on average in South Asia. Indeed, the
government effectiveness ensures that the environmental policy
formulation and government’s commitment for its implementation works
effectively. This feature would influence the pollution emitting role of FDI
and constrain it towards the betterment of environment. These results are in
line with Ozturk, Mulali (2015), Deacon, and Norman (2004), who found
the pollution mitigating role of government effectiveness and control of
corruption for Cambodia. Similarly, political stability (PS) is also effective
in decreasing the pollution (estimation (4)). The results of this study
complement the outcome of Abid (2017) who studied 41 European Union
(EU) countries. The institutional indicator of rule of law (RL) also showed
the negative and significant moderating effects signifying that the
improvement in rule of law mitigates the adverse pollution creating effects
of FDI. The 10% improvement in RL reduces the role of FDI in pollution
emissions to about 2 percent. Therefore, the creation and proper
enforcement of law helps to promote cleaner technologies in FDI and are
thus important in reducing CO2 emissions.
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Among control variables, trade openness significantly helps to reduce
Carbon dioxide emissions. This outcome complements the findings of
Grossman and Krueger (1991) who analyzed G-20 economies. However,
the results contradict Ibrahim and Law (2016) who found trade openness to
be detrimental for the environment in Sub Saharan African countries. The
variable of financial development showed negative and significant sign in
all estimations generally which indicated that the financial development in
South Asian countries leads to the betterment of environment. Indeed,
financial development mitigates the environmental degradation by making
the energy sector more efficient. Furthermore, access to credit makes the
green energy projects easier to undertake. Frankel and Rose (2002) also
found that financial development leads to improvement in the environment.
GDPPC and energy consumption showed significant pollution increase.
These results are generally consistent in all the estimations.

On the whole, the results of Dynamic OLS (DOLS) model established
that the interaction of Foreign Direct Investment and institutions showed
significant and negative effects on CO2 emissions with reference to South
Asian countries. This showed that the presence of quality institutions
mitigates the effects of Foreign Direct Investment on CO: emissions.
Conclusively, these results explained that all South Asian countries need to
increase the quality of institutions so that the foreign investor may introduce
the modern technology through FDI by which CO: emissions could be
minimized.

The last step of the analysis was to use Vector Error Correction model
(VECM) in order to examine the direction of causality in long-run and
short-run. The results of Vector Error Correction model analysis are
demonstrated in the Table 5.

Journal of Applied Research and Multidisciplinary Studies
14— JRIVIS
Volume 3 Issue 1, Spring 2022



7207 Sunidg ‘| onss] € awnjoA

JUSWIOOUBADPY [BUOISSQJOIJ JO [00UIS

[8€00] [910°0] [ssoo]l  [oscol  [8€0°0] [950°0] [1z1°0] [980°0] [¢zL0]
##%91°0" S10°0 600°0- 20070 610°0 swsxCLT0 88¢€1°0 00" €70°0 AAVILY
[850°0] [120°0] [890'0] [c100]1  [8%0°0] [zL00] [1+1°0] [801°0] [zo10]
#4810 100°0- #+LE1°0  010°0- 7€0°0- I #2%£69°0 880°0- 980°0 [{0}0)Y
T [SPON
[6,070] [96c0]  [9L00]  [L6T0] [1¥°0] [661°0] [0,9°0] [9¢9°0] [LvS0]
w180 6850 €80°0 8¢1°0- «118°0 %899°- 0LS°0 10°1- %9101 D0:1ddV
[1¥°0] [L10°0] [910'0]  [$90°0] [cor170] [coz0] [9¥1°0] [6c170] [oz10]
w1770 1900 ##12€°0 1100 LIT0 L00°0- 090°0 961°0- £60°0- 08
[6,0°0] [£800] [zero] [ezeo] [L¥10] [s66°0] [9zL 0] [L6970] [109°0]
w2 CL 0" 0L0°0 6LY°0 €20°0- €ero- #xSY0'T LY8°0 0LT0 897°0 1aav
[600°0] [610°0] [860'0]  [810°0] [901°0] [zzo0] [991°0] [LsT0] [901°0]
#2510 #1070~ 2000 ¥10°0- #0850~ L2070~ 820°0 %1970 910°0 d0d0V
[0z00] [+10°0] [zool  [v1001  [gs070] [1L1°0] [vz10] [111°0] [1o1°0]
1000~ #x2xCP0°0"  %xC0°0- 1000~ sxsb 10 1S1°0- LY0°0 #0810 LET'O AJANIAV
[€10°0] [s00°0] l6zo0]  [sooo]l  [1zoo] [+€0°0] [8+0°0] [9t0°0] [6£0°0] osn
#4200 0" 900°0- 0100 €00°0- 810°0- L£O0- #%960°0 820°0- #%160°0 ADYANAV
[szo0] [o10°0] [zsoo]l  [6000]  [8£0°0] [+90°0] [811°0] [€80°0] [zL070]
810°0- 0100 110°0 800°0- 0£0°0 7200 #5870 £00°0 900°0 Dddanv
[8€00] [o10°0] [osoo]l  [60001  [L£0°0] [Lso00] [811°0] [s80°0] [0L070]
#2910 2100 9L0°0 €00°0 $$0°0 #5% 1200 $€0°0 S10°0- 0£0°0 HAVILV
[ss00] [zeT0] [s90'0] [z100]1  [8%0°0] [LL070] [ov10] [601°0] [sor0]
%9170 1000~ 950°0 01070~ 00~ Y110 #2%789°0 901°0~ 05S0°0 0DV
1 [9POIN
(1) 1LDdvV  DD+IAdV D0V 1aav dDdOV  AHANIAV >nA Dddaov  davilv 200V
OYANAV ON [9POIN
uni Suo uni 1oysg

183 A1osnp)) 423un.ar) WHHA JO SINsay ay [

SIIqeL

Te 19 rUBY



7207 Suidg ‘] oanssy ¢ awnjoA

sarpm§ Areurdiosipnnjy pue yoredsay parddy jo [eurnof m—»—g 9L
[120°0] [110°0] [zv0'0]  [s100]1  [$S0°0] [¢L10] [9z1°0] [c11°0] [660°0]
$00°0- ##%0€0°0" €70°0-  %920°0-  #x€11°0- %C0€°0" 950°0 ##%5SE€0 961°0 AJANIIV
[z10°0] [+00°0] [9t0'0]  [90001  [1z0°0] [¢co0] [L¥0°0] [++0°0] [L€o0] as
#x2£70" L0070~ §T0°0-  L000- 71070~ 75070~ #x560°0 €070~ #x€80°0  ADYANAV
[9z00] [L000] [8z0'0]  [8c0'0]  [650°0] [s11°0] [8c00] [6L070] [890°0]
6€0°0- 100°0 2000 7€0°0 LT0°0 #5467€°0 7€0°0 1100 S10°0- 2ddaonyv
[1+0°0] [800°0] l6zool  [1100]  [6€0°0] [850°0] [1z1°0] [080°0] [690°0]
#281°0" 0000~ €00°0 700°0- 8€0°0 #5%061°0 780°0 0200~ 600°0 AAVILV
[€s00] [1o1°0] [ocoo]l  [g100]1  [8%0°0] [s,Lo0] [6c170] [601°0] [1o1°0]
#5070 1000~ 0¥0°0 6000~ 750°0- 860°0 5% 189°0 SLO0" 1L0°0 700V
€ [9POIN
[+90°0] [szool  [91000]  [8S0°0] [+88°0] [¥81°0] loc1°0] [1z1°0] [Lo1°0]
wxxL€0" #6700 $20°0 S10°0- 120°0- 9L1°0 1S1°0 #1970 %0820 H04IAAV
[LLL0] [181°0] [1so0l  [Lot0] [¥Lz0] [9,50] (Lot 0] [s8¢0] [¥¢co]
sl 0 L£0°0~ ¥10°0 L8¥°0 €5T0- €550 L8Y°0 6070~ %209°0 qoV
[c18°0] [6z170] [Lzy 0] [v62°0] [6t0] [Lz6°0] [099°0] [sz90] [Lss 0]
##%9L°0" 8T1°0- SIT°0- SI1T0- 76070~ LT6'T- ¥80°1 6£5°0 510 1adv
[o10°0] [zco0] [901°0]  [0Z0°0] [101°0] [v€zol l6cT170] [ss10] [6€1°0]
w10 €00°0- LOT°0- 0100~ #%895°0" LS00 LES 0" 810" €500 4040V
[9500]
[zzzol [¢szo0] [€80'0]  [910°0]  #x0ST°0 [e8170] [1¢170] [eg11°0] [z61°0]
1000~ #S$¥0°0" ¥S0°0-  %120°0- - 78C°0- €9€0°0  #x«SIIF0  €6¥1°0 AJANIIV
[€10°0] [800°0] locoo]l  [soo0]l  [80z0] [s1€0] [+9t°0] [¥+¥0] [6€0°0] as)
w2V T 0" ##%570°0" 8€0°0-  x£01°0-  TTOO- S¥0°0- #5701°0 9000 ¥7$°0- ADYANAV
[9z0°0] [L10°0] [ssool [6100]  [8€0°0] [£85°0] [611°0] [280°0] [1€L0]
L2070~ ¥10°0 $00°0 L0070~ 1€0°0 7100 #2050 910°0 100°0 Dddaonv
asn
(1) 1LDavV  DD«IAdV D0V 1aav dDdOV  AHANIAV A Dddaov  davilv 200V
OYANAV )
ON [9POIN
uni Suo uni 1oysg

JUSWISIAU] J0211(T US1010,] Jo Joeduy



1L —ANN |

7207 Sunidg ‘| onss] € awnjoA

JUSWIOOUBADPY [BUOISSQJOIJ JO [00UIS

[zL00] [950°0] [ovo0l  [szLo] [o11°0] [¥zzol [¢91°0] [1s1°0] [8z1°0]
o €50°0 1200 880°0- 080°0- €10°0- L£0°0" 910°0 £60°0- ouv
[9,0°0] [801°0] l6L1°0] [6t1°0] [8zz0] [Lsy0] [seeo] [11€°0] [+92°0]
#%£9°0" #4%061°0" o Y1170~ €e1°0- %208°0" 1ST°0- LSTO S0T1°0- 1adv
[810°0] [950°0] [£80'0]  [ov070] [oot1°0] [vzz ol [€91°0] [osT0] [gz1°0]
#2%91°0" #5070 wo::w $20°0 wx287S 0 £00°0- 6000 LETO 810°0- 1040V
690°0
[€z00] [s+0°0] €710 [zeoo]  [Lso0] [o81°0] [1€1°0] [L11°0] [101°0]
SI10°0 L0070~ - 100" sxbP1°0- €T 0- 0000~ #:5ETH0  #226LT°0 AAANIAV
[z10°0] [910°0] [9zool [z1000]  [120°0] [€c00] [8+0°0] S+0°0] [L€00] asn
#4200 0" 7200~ £00°0 910°0- vLIO- €€0°0- «180°0 720°0- #x9880°0  ADYANHAV
[szo0] [oco0] [Lvoo]l  [1200]  [6€£0°0] [650°0] [811°0] [180°0] [690°0]
€10°0- 1€0°0- 0€0°0-  620°0- 7200 €100 #x8LT°0 800°0 #1070 2dddnv
[890°0] [oco0] lovo0]l  [120'01  [8€0°0] [LLs0] [611°0] [£800] [890°0]
w2810 L£00 00" 6100 84070 #5%6ST°0 160°0 0100~ 1€0°0 AAVILV
[s+070] [LLE0] [8so0]  [9zo0]l  [8+0°0] [€L070] [LeT0] [801°0] [1o1°0]
wssb 10 200 76070 900°0 8+0°0- 601°0 #5%00L°0 $60°0- £90°0 [{0}0)
¥ TOPOIN

[92070] [ooco]l [c1r0l  [86€°0] [+290] [vT1] [s68°0] [s¢s0] [s1L°0]
#2190 80 $80°0- $95°0- 061°0 €LTT- 01¢'1 78€°0- 961°0 Sd«IdAV
[z+070] [€z00] [1co0l  [er1°0] [zL10] [++¢0] [8+2 0] [ocz o] [L61°0]
#9170 100°0- 100°0 $00°0 10 1€20- $8T°0- 901°0- or1°0 Sdv
[zzLo] [Lso0] [80z0] [9,2°0] [zerol [158°0] [819°0] [6L50] [s6t0]
#%C8°0" 7€0°0- 661°0- LYE0- 01°0- #x618°T- «780°T 0920 Y6170 1aiav
[010°0] [esT70] [sso0]  [o0zo0] [so1°0] [6zz 0] [s91°0] [1s1°0] [1€1°0]
%510 0000~ 6€0°0 800°0- w22 CS 0" 0070 7200 #€ST0 0v0°0 ADd0V
(1) 1LDavV  DD«IAdV D0V 1aav dDdOV  AHANIAV A Dddaov  davilv 200V

OYANAV ON [9POIN
uni Suo uni 1oysg

Te 19 rUBY



7207 Suidg ‘] oanssy ¢ awnjoA

so1pmyg Areur(diosipninjy pue yoredsay parjddy jo jeumop w§g| 8L
[Lev0] [€z00] [990'0]1 [L10°0] [150°0] [120°0] [g¢10] [601°0] [1€1°0]
w2810 #x000°0 601°0- €100~ ¥L0°0~ £60°0 w2 11970 7€0°0- 7901°0 00V
9 [OPOIN
[1+0°0]
[£9070] [€5€0]  wsxbl’0  [861°0] [162°0] [z650] [zero0] [800] [eveo]
w260 08€°0 - ¥81°0- or1°0- £9¢°0- 8970 LLT0- 99¢°0 Td1ddV
[+50°0] [0zo0] [c10'0]  [9tv0°0] [8900] [96¢1°0] [101°0] [s60°0] [180°0]
w57 T 0 S81°0 : 810°0- 998°0- 8€20°0 61070~ S01°0- «ILT°0 o TV
[£8070] [Lz10] 11+5°0] [L6Z0] [eer0] [LL870] [s¥9°0] [€19°0] [¥zsol
w32 C80" €070~ 98¢°0 €02°0- 62€°0- wx[SLT- €€8°0 wTo €S0 1adv
[10°0] [1€0°0] [1cr0]l  [oz00] [L6070] [1z20] [191°0] [osT0] [o€00]
wxsb 10 60°0- #x€€0-  1€0°0- #5%8€S°0 0S0°0- S10°0 #x50€°0 10°0- JD40V
[€z00] [szo0] lorrol  [zerol  [zesool [o81°0] [zer0] [oz10] [so1°0]
100°0 620°0- 2000 €10°0-  ##x91°0" W0 #xCSP00 446170 #x¥ETO AAANIAV
[€10°0] [600°0] loro'0]  [9000]  [czo°0] [zco0] [z8+0°0] [9t0°0] [8€0°0] as)
#xx€00" 0100 0£0°0-  $00°0- 1¥2°0- LEO" #7600 120°0- #€600 ADYANAV
[8z00] [910°0] [zool  [110001  [6€0°0] [Ls00] [s11°0] [180°0] [690°0]
#1070~ S10°0 €200 60070 0£0°0 820°0 #2%L0E"0 S10°0 920°0~ Dddanv
[6€070] [L1070] [zool  [110001  [6€0°0] [950°0] [611°0] [£800] [02070]
#5%EST°0" L00°0 011°0 €00°0 650°0 s#5%0LT°0 ¥L0°0 €00°0- $€0°0 HAVILY
[€s00] [120°0] [z60'0]  [¥10'01  [0S0°0] [€L070] [8¢170] [o61°0] [+01°0]
#2%91°0" 800°0 9000  800°0- 1%0°0- L6070 25 C0L"0 L11-0- 62L0°0 00V
S 9POIN
[8€00] [Loro]l  [g100]  [LoT°0] [¢91°0]1] [LzE0] [8¢z0] [zzzol [681°0]
#2%06°0" 1L1°0 910°0~ 8%0°0- ¥50°0- 8LT°0- 79T°0- $€0°0 €070~ O¥«IddV
(1) 1LDavV  DD«IAdV D0V 1aav dDdOV  AHANIAV A 0ddaov — davilv — Z0JV
OYANAV ON [9POT
uni Suo uni 1oysg

JUSWISIAU] J0211(T US1010,] Jo Joeduy



7207 Sunidg ‘| onss] € awnjoA
JUSUIDOUBAPY [BUOISS9JOI] JO [00UOS

"suonmsur Jo so[qerrea 3dooxo
w10} PA330[ ur are SA[qeLIeA UL [V "SO 0>ss ‘107 0>y 45 P310da1 o918 10110 prepuel§ sosaypuared uy '9)oN

[950°0]
[£9070] [622°0]  4x¥T0 [sL10] [svzol [+05°0] [sLe0] [zseo] [e8z0]
#4%05°0" 6v1°0 - #x0€7°0 09€°0- #7980 061°0~ LS 0" ZIro VAxIQdV
[150°0] [620°0] [zzo0] [990°0] [z60°0] [681°0] [6€1°0] [1€1°0] [sor0]
#261°0" €00 920°0 £60°0 €L0°0- $€0T0 #%SLT 0" 610 9L0°0 VAV
[9,0°0] [1o1°0] [90¢0] [LeT0] [LzE0] [189°0] [sos0] [¥L¥0] [8,¢0]
#5690 #x579€°0" 0€T°0 : : «SPP0 915°0- Y110 ¥S1°0- 00 88070 1aav
€200
[600°0] [1€0°0] [160°0]  %+090°0 [€60°0] [+0z 0] [1s1°0] [6€1°0] [c11°0]
#9170 #£CL00" Sero- - wxx 170" 8LI'0- 061°0 #48LE°0 6100~ 4040V
[szo0] [8z0°0] [180°0] [120°0] [€90°0] [081°0] [ecT0] [zzr0] [860°0]
810°0- £00°0 820°0 €00°0 ﬂo.o- : 6€1°0 950°0- ##%SCE0  #x0ST0 AJANIAV
€200
[Le100] [o10°0] [620'0]  [L00°0] +#%8€0°0 [z€o0] [8+0°0] [9t0°0] [9¢00] asn
w5V T 0" 200°0 600°0- 2000~ - §T0°0- #5%STL0 010°0- #+€L00  ADYANAV
[szo0] [810°0] [zsoo]l  [g10°0] [o+0°0] [950°0] [111°0] [080°0] [+90°0]
6€0°0- 700°0- 00 $00°0- «1L0°0 €000 wxxPPE0 0€0°0- 1500 2dddnv
[++0°0] [810°0] [¢so0]  [¥10°0] [zv0°0] [950°0] loz1°0] [980°0] [++0°0]
#%91°0" £10°0- 9600 01070 LEO0 sV LT°0 €900 £00°0 L00°0 HAVIL V
(1) 1LDavV  DD«IAdV D0V 1aav dDdOV  AHANIAV A Dddaov  davilv 200V
OYANAV ON [9POIN
uni Suo uni 1oysg

Te 19 rUBY



Impact of Foreign Direct Investment...

The results confirmed long-run causality between the moderating role
of institutions (along with other controls) and CO2 emissions. This signified
that there exists convergence of the role of institutions to mitigate the
polluting effects of FDI. This is equally applicable to all the institutional
indicators. For instance, in model 2, the long-run causality exists running
from interaction of FDI and GE towards CO: emission. The Error
Correction Term showed a negative sign with the value of coefficient (-
0.182) and significant at 1%. The negative and significant sign of Error
Correction Term signified the long run causation between the CO2 emission
and FDI*GE along with other control variables. Therefore, the CO:
emission tends to converge towards long-run equilibrium in FDI*GE. The
results further suggested that the speed of convergence is over 5 years.

Therefore, it may be established that the institutions play an important
role indirectly to restrict the harmful impact of FDI on environment.
Institutions constrain the manufacturing and polluting FDI with the
incorporation of green manufacturing.

Conclusion and Recommendations

The current study examined the relationship between FDI and quality of
institutions on CO2 emissions in South Asian countries by applying DOLS.
Specifically, the influencing role of institutional quality in the relationship
between FDI and CO2 emissions was analyzed for the period 1996-2009.
In order to perform empirical analysis, the panel unit root test, Pedroni panel
cointegration test, dynamic OLS, and VECM test were conducted.

The current study provided significant insights for institutional quality’s
mitigating role in the pollution creating impact of FDI. The results
suggested that FDI in South Asian countries is pollution creating, however,
institutions act as a mediating factor that reduce the FDI-led CO2 emissions.

It is generally proposed that through new FDI, the ability and capacity
of production may improve. These are very useful for industries because
they help to increase production with the same level of resources and input
with innovative technologies at work. However, along with these benefits
there are some pitfalls of FDI, especially in emerging economies, for
instance, in South Asia where FDI is responsible for pollution. Therefore,
in order to mitigate this effect, the institutions may play an indirect role.

This research emphasized the importance of institutions in mitigating
CO2 emissions created by FDI. There is a need that the government and

Journal of Applied Research and Multidisciplinary Studies
80— JRIVIS
Volume 3 Issue 1, Spring 2022



Rana et al.

policymakers of the host country must strengthen the governance and
introduce certain reforms in institutions. These reforms would ensure proper
implementation which. in-turn, would weaken the adverse impact of FDI on
the environment. In this way, the institutions may create an environment in
which the foreign investors are encouraged to invest in industries and bring
in technology through FDI that would be favorable for the environmental
sustainability.
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Appendix

Al. List of Countries
Bangladesh, Bhutan, India, Maldives, Nepal, Pakistan, Sri Lanka

A2. Data definitions and sources

Symbol Variables Definition Source
CO2 CO2 emission Metric tons per WDI
FINDEV Financial Domestic credit WDI
TRADE Trade openness  Total trade as % WDI
GFCF Gross fixed GFCF in current WDI
ENERGY-USE Government Government WDI
GDPPC Gross domestic GDP per capita WDI
FDI Foreign direct Net inflow as % WDI
CcC Control of Estimate WGI
GE Government Estimate WGI
PS Political stability Estimate WGI
RQ Regulatory Estimate WGI
RL Rule of law Estimate WGI
VA Voice and Estimate WGI
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