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Abstract
Institutional quality and financial development are important pillars of sustainable economic growth; this study explains the role of insti-
tutional quality and financial development in green growth in the South Asian economies over the period 2000e2018 with data from the World
Bank. This study examines long-run cointegration among the variables modeled using the cointegration techniques by Pedroni, Kao, and
Westerlund. Our results of panel cointegration approaches reveal long-run cointegration between financial developments, institutional quality,
and green growth. Further, the study employs fully modified ordinary least squares (FMOLS) and dynamic ordinary least squares (DOLS) to
examine the role of institutional quality and financial development in green growth in the long run. Our findings reveal that institutional quality
and financial development are driving factors in promoting green economic growth in the long run. This paper shows the important policy
implications of promoting green growth in the South Asian economies.
Copyright © 2021, Borsa _Istanbul Anonim Şirketi. Production and hosting by Elsevier B.V. This is an open access article under the CC BY-NC-
ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

The concept of green growth is an extension of economic
growth; it suggests economic progress can be compatible with
environmental protection and social sustainability (Bagheri,
Guevara, Alikarami, Kennedy, & Doluweera, 2018; Dai, Xie,
Xie, Liu, & Masui, 2016). Emerging evidence (Scott,
McFarland, & Seth, 2013), indicates that developing coun-
tries have a positive relationship between economic growth
and environmental degradation. Environment degradation
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such as water depletion and wind erosion are a common
phenomenon in the South Asian region, and almost 90 million
hectares of land are affected by increased salinity in water
available for agriculture. In particular, in Pakistan, erosion due
to desertification causes land degradation on a large scale
(Hasnat, Kabir, & Hossain, 2018). Moreover, frequent in-
creases in carbon emissions, rising sea levels, rising temper-
atures, flooding, drought, and salinity have been observed in
South Asian countries (Huq & Ayers, 2008). The impacts of
economic development are extremely detrimental to the na-
tional economy and environment (Reid, Simms, & Johnson,
2007); avoiding these unwanted environmental threats create
the need for sustainable economic development, which is only
possible through green economic growth.

Green economic growth is a new concept proposed by the
United Nations in its “Rioþ20” conference on “sustainable
ting by Elsevier B.V. This is an open access article under the CC BY-NC-ND
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development.” Green growth means an increase in economic
activities such as the gross domestic product (GDP) in the
short run as well as in the long run without sacrificing natural
resources. For instance, Jacobs (2013) defines green growth as
increased GDP with significant environmental protection.
According to the Organization for Economic Cooperation and
Development, green growth means higher economic growth
and development without sacrificing the natural assets on
which human well-being depends. Moreover, the World Bank
(2012) defines green growth as growth that is efficient in its
utilization of natural resources and minimizes pollution.

Therefore, green economic growth consists of a combina-
tion of low carbon emissions, macroeconomic growth, envi-
ronmental protection, and social inclusion, which
contextualize the concept of green growth within a framework
of sustainable development goals (SDGs). Most of the SDGs
are linked to the achievement of green growth (see Table S1,
available online).

Therefore, considering the importance of green growth, the
question of “how to achieve green growth” has encouraged
many researchers to explore this topic (Chan, Yee, Dai, &
Lim, 2016).

Most of the existing studies identify financial development
and institutional quality as the determinants of economic
growth (Anyanwu, 2014; Upreti, 2015), but only a few discuss
the role of institutional quality in carbon emissions (Song,
Zhou, & Jia, 2019).

Empirical research reveals that financial development pro-
motes economic growth (Bist, 2018; Pan & Yang, 2019), but
its role in green economic growth is under researched. Based
on economic theory, this study proposes that financial devel-
opment increases green economic growth, as it enables in-
dustries to access advanced types of machinery that are
environmentally friendly and make fewer contributions to
environmental degradation (Adams & Klobodu, 2018).
Moreover, the empirical research argues that governance af-
fects economic growth (Fayissa & Nsiah, 2013), but few
studies have investigated the role of institutional quality in
economic growth and carbon emissions (Salman, Long,
Dauda, & Mensah, 2019).

Therefore, this study contributes to the literature on green
economic growth by empirically investigating the role of
financial development and institutional quality using an
appropriate measure of green growth, financial development,
and institutional quality in the context of South Asian coun-
tries. We adopt the measurement of green economic growth
used by Sohag, Tas‚kın, and Malik (2019) in which green
growth ¼ GDPt þ EEt e NRPt e NFDt e CO2t. GDPt is the
gross domestic product, EEt indicates an education expendi-
ture, and NRPt is the monetary value of depleted minerals such
as coal, crude oil, and natural gas; NFD is the monetary value
of forest depletion, CO2 is the monetary value of carbon di-
oxide emissions, and t is the time.

Moreover, three dimensions of financial developmentdliquid
liabilities (% of GDP), the money supply (% of GDP), and do-
mestic private credit to the banking sector (% of GDP)dare
highly correlated with each other. So, to avoid multicollinearity
190
and biased estimators, we develop the index with the help of a
meansmethod (Svirydzenka, 2016). Similarly, six dimensions of
institutional qualitydpolitical stability, voice and accountability,
control of corruption and regulatory quality, government, and
rule of lawdare highly correlatedwith each other; so, to produce
unbiased results, we develop an index of institutional quality
using a means method (Singh & Pradhan, 2020).

Therefore, this study is conducted to contribute to the
existing literature and policy through an empirical investiga-
tion of the association between financial development, insti-
tutional quality, and green economic growth. Moreover, this
study enhances the empirical literature by introducing an
index of financial development and institutional quality to
produce more reliable results. This study also enhances the
literature regarding sustainable economic growth by using a
newly developed measurement of green economic growth,
which ensures concrete and measurable economic progress
based on economic and environmental indicators. It also helps
policy makers in designing sound policies, as this study links
green growth with SDGs.

2. Literature review and hypothesis development
2.1. Financial development and green growth
Many studies have examined the contributions of financial
development to economic growth and environmental per-
formance. Yang (2019) divides middle-income economies
into three groups: “trapped middle-income economies,
graduated middle-income economies, and high middle-
income economies”; financial development is a key factor
that enhances economic growth. Yang also established the
opposite causation: between economic progress and progress
in the equity market for high-income economies. Using a
panel of sixteen low-income economies, Bist (2018) exam-
ines the nexus between financial development, economic
growth, and social sustainability and found a positive rela-
tionship between social progress, financial development, and
economic growth. Similarly, Masoud and Hardaker (2012)
use twelve years of data on forty-two emerging countries
to test the association between financial development and
social progress and show a positive association between the
variables examined. Similarly, Donelli and Chiriatti (2017)
look at the BRICS (Brazil, Russia, India, China, and South
Africa) countries, and Bayar (2014) finds positive effects of
financial development on economic growth in emerging
countries.

Other researchers obtain conflicting and contradictory re-
sults from testing the relationship between financial develop-
ment and environmental quality (Charfeddine & Khediri,
2016). Adams, Klobodu, and Apio (2018) examine the influ-
ence of financial progress on environmental quality and reveal
a positive link between financial development and environ-
mental quality. Boutabba (2014) investigates the effects of
financial development on energy consumption, economic
development, and environmental degradation in India and
finds a significantly negative relationship between financial
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development and carbon emissions because financial progress
permits investors to use environmentally friendly technologies.
Ozturk and Acaravci (2013) state that environmental perfor-
mance can be enhanced through financial development
because it enables industries to access advanced environ-
mentally friendly technology. Similarly, Ahmed (2017) in-
vestigates the influence of financial development on renewable
energy production and finds a positive relationship between
financial development and renewable energy production. The
study concludes that renewable energy production is very
expensive; so, financial progress enables a country to produce
renewable energy sources that are less significant contributors
to environmental deterioration.

In contrast to these studies, Shahbaz, Shahzad, Ahmad, and
Alam (2016) and Tamazian and Rao (2010) find positive ef-
fects of financial development on CO2 emissions. Their study
proposes that financial progress tends to increase industriali-
zation, with a positive contribution to CO2 emissions. Our
review of the literature indicates that the focus of previous
papers is the relationship between financial development,
economic growth, carbon emissions, and social progress, but
they ignore the effect of financial development on green
economic growth. To the best of our knowledge, no prior study
has tested the relationship between financial development and
green economic growth. Therefore, this study is conducted to
fill that gap.
2.2. Institutional quality and green growth
Various studies have investigated the impact of governance
on environmental performance and the socioeconomic prog-
ress in a country. Raju, Balasubramaniam, and Srinivasan
(2020) examine the impact of governance on economic
development using data on South Asian countries. Their study
finds a positive effect of governance on economic develop-
ment. Abdelbary and Benhin (2019) examine the impact of
governance on economic growth and human capital with data
on Arab countries that covers the period 1995e2014. Their
study indicates that governance has positive effects on human
capital and economic growth. Samarasinghe (2018) examines
the influence of governance on economic growth using control
of corruption as a proxy for governance. His study reveals that
an increase in economic growth of 6.9 percent is due to a 1
percent increase in control of corruption. Dluhopolskyi,
Koziuk, Ivashuk, and Klapkiv (2019) state that the govern-
ment of any country can organize appropriate drivers for
enhancing environmental performance. Similarly, García-
S�anchez, Cuadrado-Ballesteros, and Frias-Aceituno (2013)
also demonstrate that higher government effectiveness leads to
higher improvement in environmental quality because an
effective government aims to achieve sustainable economic
development.

Rodríguez-Martínez, García-S�anchez, Vicente-Galindo,
and Galindo-Villard�on (2019) discuss the relationship be-
tween institutional factors (government effectiveness and
control of corruption) and environmental performance with
cross-sectional data on 149 countries and find that institutional
191
quality has a direct impact on environmental performance.
Numerous studies (e.g., Carlsson & Lundstr€om, 2001) also
find a positive impact of government effectiveness on envi-
ronmental performance. Bernauer and Koubi (2009) empiri-
cally test the influence of political institutions on air quality
using data on forty-two countries from 1971 to 1996. The
result of the study indicate that democracy has a positive in-
fluence on air quality. Wang et al. (2009) examine the impact
of governance on climate change in green growth using data
from low-middle- and low-income countries. The study uses
CO2 emissions for measuring climate change in green growth.
Their results reveal that governance significantly influences
climate change and lead to the conclusion that good gover-
nance contributes positively to improving the quality of the
environment. The study suggests that considerable economic
and financial support from the global communities is needed
for strengthening the environmental institutional capacities of
emerging countries.

In sum, on the basis of the literature, we conclude that most
papers emphasize the association among governance, eco-
nomic growth, environmental performance, and social prog-
ress. However, the topic of the relationship between green
growth and institutional quality is under researched. There-
fore, the purpose of this study is to investigate the relationship
between institutional quality and green growth using an
appropriate measure of green growth.

3. Conceptual/theoretical model

The conceptual framework of the study is shown in
Figure S1 (available online). We use two theoretical lenses to
explain the relationship between financial development,
institutional quality, and green economic growth: economic
theory and the theory of environmental governance. Economic
theory states that a strong and efficient financial system is
necessary for economic growth. Moreover, a well-organized
financial system can channel savings to its most productive
and efficient uses.

These theories offer strong theoretical proof that green
growth is enhanced by financial development and institutional
quality. Our critical review of the existing literature confirms
that green growth, in other words, is consistent with sustain-
able development (Fernando et al., 2019; Islam & Managi,
2019; Khoshnava et al., 2019), in three dimensions: eco-
nomic progress, environmental protection, and social sustain-
ability (Gazzola et al., 2019). The theory of environmental
governance demonstrates that sustainability is achieved
through environmental protection, for which a strong regime
(i.e., government) is needed. Advocates of environmental
governance theory have concluded that a direct relationship
exists between government effectiveness and environmental
quality because governance of a country consolidate activities
for protecting the environment, which improves the environ-
mental quality and thereby ultimately leads to sustainability,
whereas economic theory indicates that capital is the most
essential factor in sustainable economic growth and can be
increased through capital accumulation, such as savings and
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investment, which can be enhanced by development of the
financial system.

Therefore, this study proposes that these theories could be
useful for testing the underlying mechanism among the vari-
ables modeled. Based on environmental governance theory,
the model proposes that the government of any country takes
steps to raise the quality of the environment, which in turn
enhances green growth and leads to economic sustainability.
Furthermore, based on economic theory, this study proposes
that financial development raises environmental quality and
enhances social sustainability. It enables industries to access
advanced types of machinery that contribute less to environ-
mental degradation (Adams & Klobodu, 2018). It also im-
proves the living standards of people, which leads to social
sustainability (Rusydiana & Marlina, 2019).
3.1. Graphical illustration
Based on the empirical and theoretical review, Figure S2
(available online) graphically illustrates the relationship be-
tween financial development, institutional quality, and green
growth. Figure S2 clearly picture that how the modeled vari-
ables are linked with green economic growth.

4. Data and methodology
4.1. Data and sample
The study empirically explores the contributions of finan-
cial development and institutional quality to green growth in
selected South Asian countries, such as Pakistan, India,
Bangladesh, Nepal, and Sri Lanka. For this purpose, we
gathered data from the World Bank from 2000 to 2018. Three
countries (Afghanistan, Bhutan, and the Maldives) are
excluded from the study due to data unavailability. Institu-
tional quality and financial development are used as inde-
pendent variables whereas green growth is used as a dependent
variable. Description and measurements of the variables are
shown in Table S2 (available online).
4.2. Econometric techniques

4.2.1. Cross-sectional dependence
Current literature in panel data analysis emphasized that it

is necessary to check the cross-section dependence among
variables (Baltagi & Pesaran, 2007). The issue of cross-
sectional dependence arises if the observations in N cross-
sections in our panel are no longer independently drawn but
disturb each other's outcomes. This is because the shock in one
country can easily be transferred to another country through
regional integration and international trade (Nazlioglu, Lebe,
& Kayhan, 2011). Therefore, the study uses Breusch and
Pagan (1980) and Pesaran (2004) tests of the likelihood of
cross-sectional dependence (see the supplementary material
available online: section 4.2.1).
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4.2.2. Panel unit root
The panel unit-root test is used to determine the stationarity

of panel data. Generally, panel unit-root tests are divided in to
“first-generation unit-root tests” and “second-generation unit-
root tests.” First-generation unit-root tests check the statio-
narity of the data under the critical assumption of individual
cross-sectional independence. However, second-generation
unit-root tests check the data's stationarity by taking into ac-
count the problem of individual cross-sectional dependence.
So, the selection of panel unit-root tests is based on the results
of cross-sectional dependence tests. This study uses Breusch
and Pagan (1980) and Pesaran (2004) tests and finds cross-
sectional dependence among the variables. Therefore, we use
a cross-sectional Im-Pesaran-Shin (CIPS) test to check the
stationarity of the data (see the supplementary material
available online: 4.2.2 Unit Root Test).

4.2.3. Cointegration tests
Cointegration tests are used to examine the long-run rela-

tionship among the variables. We use the Pedroni (1999), Kao
(1999), and Westerlund and Edgerton (2007) tests of cointe-
gration to examine the long-run relationship among the vari-
ables (see the supplementary material available online: section
4.2.3).

4.2.4. Estimation techniques
The study uses fully modified ordinary least squares

(FMOLS) and dynamic ordinary least squares (DOLS) models
in estimating the coefficients of cointegrating vectors. These
models are well known in the literature (Baltagi & Kao, 2000).
FMOLS and DOLS are both useful approaches for deter-
mining consistent estimates of parameters, even in the pres-
ence of the heterogeneity and endogeneity (Latif et al., 2018).
Both approaches use heteroskedastic standard errors, which
allow the fitting of a model that contains heteroskedastic re-
siduals, therefore, the results are free of heteroskedasticity and
endogeneity (Yang, Ma, & Zhao, 2017).

FMOLS is a nonparametric approach that provides
consistent estimates along with controls on endogeneity in the
regressors and the issue of correlation (Sakyi, Villaverde,
Maza, & Chittedi, 2012). Kao and Chiang (2000) illustrated
that FMOLS can deal with these problems because the
FMOLS estimator is developed after making the corrections
for serial correlation and the issue of endogeneity in the
estimator of ordinary least squares (OLS) (see supplementary
material available online: section 4.2.4).

5. Empirical results
5.1. Descriptive statistics
Table S3 (supplementary material available online) shows
the results of the descriptive statistics for all the variables used
in the study. Our results reveal that the mean of green growth
(GG) is �65.3155, ranging from �106.2164 to �18.9770. The



Table 1

Cross-sectional dependence.

Variables Breusch-Pagan

LM

Pesaran

CD

Decision

GG 42.5323*** 7.2744*** Cross-sectional dependence exists.

IQ 29.1934*** 4.2311*** Cross-sectional dependence exists.

FD 58.0787*** 5.9576*** Cross-sectional dependence exists.

Note: GG is green growth, IQ is institutional quality, and FD is financial

development. *** significant at the 1% level.
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average value of institutional quality (IQ) is 0.0069, with a
maximum and minimum of �1.5331 and 1.7590, respectively.
The mean of financial development (FD) is 0.0468, with a
maximum and minimum of �1.4738 and 3.2664, respectively.
The Jarque and Bera (1987) test is used to check the normality
of the residuals. The null hypothesis of the test is that “re-
siduals are normally distributed.” Our results indicate that the
residuals of GG are normally distributed whereas the residuals
of IQ and FD are not normally distributed.
5.2. Cross-sectional dependence
Table 1 shows the results of the Breusch and Pagan (1980)
and Baltagi and Pesaran (2007) tests, which are applied to test
the cross-sectional dependency of all the variables. Our results
reveal the presence of cross-sectional dependency, as the null
hypothesis of cross-sectional independence for all the vari-
ables is rejected at the 1 percent level of significance.
5.3. Unit-root test
Table 2 elaborates the results of the CIPS unit-root test,
which is conducted to test the stationarity of all variables at the
level and first difference for the constant effect and trend. The
test has a null hypothesis of nonstationary series. Our results
show that all the variables are nonstationary at the level.
However, the null hypothesis of nonstationary series is rejec-
ted, because the variables become stationary at the first dif-
ference at the 5 percent and 1 percent level of significance.
Hence, all the variables are integrated of order 1.
5.4. Cointegration
Table 3 shows the results of the cointegration tests. The
study uses Pedroni (1999), Kao (1999), and Westerlund and
Edgerton (2007) tests of the long-run association among vari-
ables. The results of the Pedroni (1999) cointegration test have
Table 2

Cross Sectional Im Pesara nd Shin (CIPS) Unit Root.

Variables Level Fir

Constant Constant and trend Co

GG �0.2463 �0.2524 �2

IQ �1.8345 �1.7356 �2

FD �1.2873 �1.8345 �2

Note: GG is green growth, IQ is institutional quality and FD is financial developm

193
a null hypothesis of no cointegration among variables. Our
results indicate that the null hypothesis is rejected in most of the
cases. For example, within dimensions, the test statistics of rho,
Philips Perron (PP) and Augmented Dicky Fuller (ADF) are
significant at 5 percent and 1 percent, whereas, between di-
mensions, the statistics of the PP and ADF tests are significant
at 1 percent. So, we conclude that long-run relationships exist
among the variables. The results of the Kao (1999) cointegra-
tion test show that the null hypothesis of no cointegration is
rejected at the 1 percent level of significance, indicating the
presence of a long-run association among the variables. The
results of the Persyn and Westerlund (2008) test reveal a long-
run relationship among variables, as the null hypothesis of no
cointegration is rejected at the level of 1 percent with the use of
robust p values, which are calculated by bootstrapping. Based
on the results of all these cointegration tests, we conclude that a
long-run relationship exists among GG, FD, and IQ.
5.5. Results of FMOLS and DOLS
Table 4 reveals the results of FMOLS and DOLS used to
estimate the long-run coefficients and of testing the proposed
hypotheses. The results of FMOLS reveal that the coefficient of
IQ (4.7332*) is positive and significant at the level of 1 percent,
which shows that a one-unit increase in IQ tends to increase GG
by 4.7332 units. Thus, H1 is confirmed. The coefficient of FD
(3.9492*) is also positive and significant at the level of 1
percent, indicating that a one-unit increase in FD tends to in-
crease GG by 3.9492 units. Thus, H2 is also supported.

The results of DOLS are similar to the results of FMOLS.
They show that the coefficient of IQ (9.3442) is significant at 1
percent, which shows that IQ positively contributes to GG. In
particular, a one-unit increase in IQ tends to increase GG by
9.3442 units. Thus, H1 is accepted. The coefficient of FD
(6.3453) is positive and significant at the level of 5 percent,
indicating a positive relationship between FD and IQ. The
results show that a one-unit increase in FD tends to increase
GG by 6.3453 units. Hence, the results support H2.

6. Discussions and conclusion

Green growth in the economy is essential for achieving
sustainable development. Previous studies revealed the posi-
tive contributions of institutional quality and financial devel-
opment in economic growth (Hassan, Sanchez, B., & Yu,
2011; Valeriani & Peluso, 2011) and reducing pollution
emissions (Zakaria & Bibi, 2019), but ignored the
st-Difference Order of Integration

nstant Constant and trend

.4742** �3.6554*** I (1)

.4784** �3.1336*** I (1)

.9293*** �3.2412*** I (1)

ent. ** and *** are significant at the 5% and 10% level, respectively.



Table 3

Panel cointegration.

Pedroni (1999) Cointegration

Within dimensions (Panel) Between dimensions (Panel)

V rho PP ADF rho PP ADF Decision

Statistic �1.284 2.8085** �3.35*** �4.793*** 1.9326 �3.371*** �4.7324*** Cointegration exists.

p-value 0.9000 0.0590 0.0000 0.0002 0.9731 0.0004 0.0000

Kao (1999) Cointegration

ADF Decision

Statistic �3.4392*** Cointegration exists

p-value 0.0003

Westerlund (2007) Cointegration

Gt Ga Pt Pa Decision

Statistic �19.6591*** �3.5362*** �9.2542*** �4.6242** Cointegration exists.

p-value 0.000 0.1243 0.000 0.0476

RP value 0.000 0.000 0.000 0.000

Note: *, **, and *** significant at the level of 1%, 5%, and 10%, respectively.

Table 4

FMOLS and DOLS.

Variables FMOLS DOLS Decision

DV: GG DV: GG

Coefficient P-value Coefficient P-value

IQ 4.7331 0.0000 9.3442 0.0000 H1 confirmed

FD 3.9492 0.0024 6.3453 0.0240 H2 confirmed

R2 0.9818 0.9925

Adjusted R2 0.9793 0.9845
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contributions of institutional quality and financial develop-
ment in green growth. The present study, therefore, examines
the role of institutional quality and financial development in
green economic growth. For this purpose, we studied data on
South Asian countries from 2000 to 2018. Three countries
(Afghanistan, Bhutan, and the Maldives) are excluded from
the study due to data unavailability. Green economic growth is
calculated by adapting the equation of Sohag, Tas‚kın, and
Malik (2019). The study applied FMOLS and DOLS models
to examine the empirical results. The study had interesting
findings. First, the study revealed that institutional quality
positively affects green economic growth, and the govern-
ments of South Asian countries are making continuous efforts
to enhance economic growth and sustainability (Stoever,
2012). Moreover, institutional quality ensures legislation that
helps to reduce CO2 emissions as a result of economic activ-
ities, which ultimately leads to sustainable economic growth
or green economic growth (Azam, Liu, & Ahmad, 2020).
South Asian countries in the initial stages of growth and are
considered booming economies. South Asian countries are
largely dependent on natural resource exploitation for their
growth, so only institutional quality, the correct policies, and
their enforcement play an important role in sustaining natural
capital and the environment and lead their economies to green
economic growth.
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Second, the study revealed the positive relation between
financial development and green economic growth. Previous
studies concluded that financial development improves envi-
ronmental quality (Charfeddine & Khediri, 2016), as it enables
industries to access advanced types of machinery that are
environmentally friendly and contribute less to environmental
degradation. Moreover, financial development enables the
provision of energy to people, which, in turn, improves the
quality of life of individuals and promotes social sustainability
as well as economic sustainability (Li, Appiah, & Korankye,
2020).

This study has a few implications. First, the financial
development of South Asian economies needs to be increased
by encouraging investment and by promoting exports because
financial development is an important determinant of green
growth. Second, institutional quality needs to be improved,
which is possible through transparency, the basis of
improvement in institutional quality, and fighting against
corruption.
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