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s in climate change discussions is environmental
oéwth and foreign direct investment as moderator factors,

th green financing. It is also worth noting that green financing promotes environmental
sustainability at the expenditure of economic growth. Financial development, foreign
direct investment, R&D investment, and green technology foster economic expansion
at the price of environmental sustainability. There are still many fences to green finance
that need to be addressed, including pricing CO2 emissions and reforming inefficient
nonrenewable fossil fuel subsidies. Local governments play a vital role in eliminating
these barriers and addressing disincentives. It is recommended that policymakers push
the financial sector to adopt a green finance strategy to further the goals of long-
term sustainable development. Industry must integrate multiple objectives, such as
inclusive growth and environmental protection and productivity, through an even broader
range of legislative frameworks ideal for decoupling growth from social and ecological
unsustainability, at the heart of the green manufacturing process.

Keywords: cleaner environment, green financing, climate change, environmental sustainability, ASEAN
economies
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INTRODUCTION

Indonesia, Malaysia, Singapore, and Thailand molded the
Association of Southeast Asian Nations (ASEAN) in July 1967
to endorse economic development, social improvement, and
cultural development. It began in 1984 with Brunei, followed
by Vietnam in 1995, Laos and Myanmar in 1997, and other
countries. One million square miles and more than 600 million
people populate the ASEAN region (4.5 million km?). For
example, ASEAN’s most important initiatives include joint
research and technology cooperation programs among member
countries under cooperative peace and shared prosperity (Huang
X. et al, 2022). This regional organization’s most significant
efforts are centered on the expansion of commerce between
ASEAN countries and other countries and programs for joint
scientific research and technology cooperation among the
member governments. Some have challenged growing regional
integration as threatening international institutions and isolating
governments outside the region (Feng H. et al., 2022; Rao et al,,
2022; Xiang et al., 2022a). They fear this will happen. After the
Asian financial crisis of 1997-1998, it is suggested that liquidity
come from outside the area. As a result of this, the Chiang Mai
Agreement has spurred the development of a truly multilateral
organization for bilateral swap agreements and the creation of
an Asian currency.

For centuries, the financial industry has served as a
tremendous force for human advancement (Nureen et al., 2022;
Xie et al., 2022). Savings from all across the world must be used
wisely, and here is where the global financial system comes in
handy (Irfan et al., 2020a). People’s quality of life can be improved

e (Dagar et al.,
erged or worsened

em), slight has been done to
merge environmental pri s into finance (Tawiah et al., 2021).
In recent years, investménts in sustainable growth have received
more attention from the financial sector (Wu et al., 2021).
Green financial products, according to Habiba and Xinbang
(2022), can aid in the creation of a greener world. The terms
green finance and sustainable finance are interchangeable, as
are climate finance. Investments that improve the environment
are referred to as green finance (Yang et al., 2021; Chishti and
Sinha, 2022). On the other hand, climate finance is financing
that attempts to sustenance climate change mitigation and
adaptation efforts (Abbas et al., 2020; Chien F. S. et al,, 2021;
Yu et al., 2022). Financing tools for sustainable development are
what bind all of these terms together. Investing in renewable
and clean energy projects is essential for reducing carbon
emissions and their harmful effects on human health and the

environment (Irfan and Ahmad, 2021, 2022). It incorporates
environmental considerations into financial decision-making.
These environmental and sustainability considerations will be
enhanced through the use of green finance to fund climate-
neutral as well as resource-efficient technologies (Bhardwaj et al.,
2022).

In recent years, green finance has also gained much attention
as an emergent paradigm of finance development (Mikhno
et al., 2021; Chen et al., 2022). Green finance and finance
have become problematic terms in this context. According to
Abbasi et al. (2022), green finance is a new financial pattern
that combines environmental conservation with economic profit.
Eco-friendly finance is an essential component of the transition
to sustainability, and its development aims to reinforce particular
financial features to enhance environmental quality (Wei et al.,
2022). As of this writing, academics have centered on the
fundamentals of green finance, suc ow to integrate

or commercial buildings, ecological home equity programs, go
een auto loans, Small and medium-size enterprises expedited
loans, and climate credit cards have been developed by financial
intermediaries and markets. Australians also started a long-term
financial mechanism called the Environmental Deposit Initiative,
which aims to assist climate change and sustainable development
by providing medium- to long-term funding for environmentally
friendly company ventures.

Few studies look at regional heterogeneity and factors that
drive green finance and environmental sustainability to evolve in
concert. This is obvious from examining the previous studies on
green finance and environmental sustainability. According to a
literature assessment, green finance has thus far been measured
using a pretty straightforward method. Most academics use
one or two indicators, which lack a broad perspective. The
originality of this study is based on the fact that: As part of
the global fight for efficient resource allocation and sustainable
development, this article attempts to highlight the importance of
developing a green financial system. As a result, economic growth
can protect and improve the environment (Saha et al.,, 2022).
There are still considerable hurdles to overcome in developing
a green financial market, even though it improves resource
allocation efficiency and accelerates the transition to a more
sustainable growth model.

Green financial solutions aren’t all the same, and there aren’t
as many options as there used to be. Green businesses are

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 904768


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Fu and Irfan

RETRACTED ON 07 AUGUST 2025

Cleaner Environment for Environmental Sustainability

hindered because a single product can be defined in various
ways (Zhang et al., 2021). ASEAN’s growth has been primarily
driven by the green credit and green bond markets. Although
new green financial products can draw public money third-party
authorization bodies lack a clear definition of the standards for
evaluating green initiatives, simply leading to the phenomenon
that green projects are expelled by non-low-carbon projects
(Mngumi et al., 2022).

While there are positive externalities and good environmental
advantages to green projects, An et al. (2021), When compared
to more traditional projects, green ones suffer from a lack of
necessary skills and a high initial cost (Feng S. et al., 2022).
Enterprises’ passion for green creation will decline if there is
less assistance from the green project intermediary, information
services, and other specialized organizations. There is a demand
for innovative financial and ecological economics expertise in
developing green financing. A scarcity of qualified individuals
hampers sustainable growth in green finance.

The aim of the study is to investigate the impact of green
finance on environmental sustainability. Heterogeneous interests
characterize green financial engagement (Wang et al, 2021).
Policy and regulations developed by the ASEAN promote green
finance. As a result, ASEAN incentives and involvements do
not substantially address the issue of the green driving force
in firms (Ning et al., 2021). So it will be tough to execute the
policy system (Mastini et al., 2021). The only option is to go
for the highest possible profit margin for businesses. A dynamic
green financial market relies heavily on financial institutions
Market activity is minimal, and revenues aren’t very large because
innovative financial products are easy to understand (Li et al,

according to utility maximization (Huang
financial markets can’t grow if consum

notations, making
a basic evolutionar nteractions between a clean
environment, foreign ct investment (FDI), financial
institutions and envirofimental sustainability are all covered
in Section “Methodology.” Varied incentives have different
effects on VECM and FMOLS outcomes in Section “Results
and Discussion.” Simulates and analyses the long-term
viability and strategy of green financing and its impact
on participating entities. Section “Conclusion and Policy
Implications” concludes the discussion.

LITERATURE REVIEW

The Connotation of Green Finance
Research on green finance in international academics often
goes through four stages: the emergence of green finance,

sturdy development, surging growth and speedy growth. From
1998 to 2002, the notion of green finance was developed.
According to Ning et al. (2022), Green finance is a vital
link between the financial and environmental industries and
critical financial innovation in the quest for environmental
conservation. The green finance theory underwent a steady
evolution between 2000 and 2005. For (Jinru et al., 2021),
environmental protection was the starting point for developing
the theoretical foundations of finance, which included the
financial services industry as a distinct service sector. Green
finance theory went through a rough patch between 2006 and
2011. Financial organizations are developing green financial
services in underdeveloped nations and emerging international
nations. Anh Tu et al. (2021) performed surveys and in-
depth explorations and assessments on regional environmental
investment. The notion of green finance was rapidly evolving in
2012. Rights price marketplaces, individ ors knowledge,

al development
ese findings
green finance

1c circles in other nations, domestic
n finance theory began later in the
here are primarily three representative

policy that prioritizes the provision of financial services to
vironmentally friendly and clean businesses. According
to Nawaz et al. (2021), green finance needs the financial
industry to safeguard the environment. Sun et al. (2022)
defined green finance as a financial instrument novelty designed
for environmental protection. On the other hand, the third
viewpoint is more comprehensive and has gained widespread
acceptance in the academic world here in the United States.
There are numerous studies out there looking at green finance
from this standpoint. Zhang and Vigne (2021) studied green
finance’s meaning, dimension, and structure. With the help of
data from six central Chinese provinces, Zhang and Vigne (2021)
employed a fixed-effect model to examine the impact of green
funding on provincial economic development and proposed
appropriate remedies.

The Environmentalization of the
Association of Southeast Asian Nations

Economy
Humans have a strong desire to sustain stability between
the economy and the environment, leading to the

environmentalization of the economy. It is a decision-making
science investigating economic progress and inter-regional
links from a macro level. Kenneth Boulding, an American
economist, was the first to propose it in 1966. He argues
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that environmental economics is a subject that analyses the
interaction between environmental systems and economic
structures and encompasses modern-day environmental
economics and regulations touched by green financing. The
economic growth model will lead to resource reduction,
ecological deterioration, and finally, economic collapse if it is
based solely on growth. As Sun et al. (2022) showed, the study
region’s renewable energy sectors financial development has
been a substantial positive element of the renewable energy
sector in the study area. Using the objective rules of ecosystems
and ecological processes, Jin et al. (2021) contend that humans
must control and regularize the natural environments in
which they live. Ning et al. (2022) said that the mechanical
study technique shows that the economic-centric development
model will ultimately lead to the nations’ economic crisis if the
ecological rules are violated, and the ecosystem is damaged.
The ecological economy can only be realized if methodology
and ecology are incorporated into economics and harmoniously
develop the environment. According to Sinha et al. (2021),
ecological economics focuses on environmental and economic
challenges that aim to prevent environmental destruction
as a result of economic growth. Environmental, economic
indicators, environmental development, and environmental
energy research are the keys to success. Other methods, such
as studying ecological models, are used to understand better
how the economy and the environment are intertwined. This
helps solve economic ecology issues and uncover the economic
ecosystem’s internal significance and requirements. The idea
of economic environmentalization is to grow the econom
while also protecting the environment on which humans
depend, according to Zheng et al. (2021). In order tg

environmental protection must be prioritized ig @

)

of environmental protection and economic

the environment are mutua
Developing the econ i

environmental econo

Green Finance and Environmental
Sustainability

Only a small number of research have thus far examined the
link between finance and ecology. Environmental sustainability
can be attained by arranging funds for solar energy, according to
Zhou et al. (2020). Environmental finance/sustainable financing
was found to be the most effective method of reducing
environmental degradation in a study by Chishti and Sinha
(2022). Investing in renewable energy is one way that sustainable
finance/green finance promotes new technology and innovation
(Ansari et al., 2022). Green bonds (a proxy for green finance)
and CO2 emissions have been overlooked in prior studies.
Environmentally friendly or pollution-reducing initiatives are the

only projects that can be financed with proceeds from green
bonds, which are long-term financial securities. Some examples
include clean water, solar energy and clean transportation
initiatives funded by green bonds.

Green bonds are the best option for green financing
technology since they offer long-term capital funding at a low
cost. Fossil fuels dominate energy investments. As a result, it
is critical to move financial resources away from nonrenewable
energy sources and toward sources that reduce carbon emissions
(Alola et al., 2022). Investments in green bonds offer a wide
range of benefits in addition to their environmental benefits.
Introducing green bonds to finance renewable energy projects
is particularly attractive. Low-risk, steady-return investments
include those in fixed-income securities. Bonds with these
characteristics will appeal to domestic and institutional investors,
making green financing more attractive. An investor’s risk
appetite can be accommodated via theg of bonds, which

ology and clean energy projects is
nvestors are unwilling to capitalize on

environmental and socially responsible stocks (ESR) have been
sing over the last few decades, focusing on the companies’
policies on social, environmental and corporate governance
issues, such as human rights. Despite the COVID-19 epidemic,
sustainable investments worldwide totaled USD 35.3 trillion,
indicating a 15% gain in two years. ESG equities have also
been more hardy to market slumps like the global financial
crunch, commodities price fluctuations (Saint et al., 2021), or the
COVID-19 pandemics (Zheng et al., 2021). Using equity markets
to finance green technology and clean energy projects has a
number of advantages. It is safe for investors to participate in
this market because of the stringent disclosure rules. Dispersion
of ownership across shareholders implies that different points
of view from various shareholders might be considered while
evaluating projects.

METHODOLOGY

Variable Selection

This study builds a green finance index system that covers
five elements, including green securities, green credit,
green investment, green insurance, and carbon finance, in
order to quantify ASEAN’s green finance more objectively
and thoroughly. To advance green innovation and green
development, R&D investment is essential. This has been proven
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TABLE 1 | Variable definition.

Variables Signs Definition

Green finance GF Green finance index system

R&D investment RDI R&D internal expenditure/GDP

Green technology GRT Clean Technology Index as a proxy
for green technology

Human development index HDI Urban population/ total population

CO2 emission Cc0o2 CO2 emissions per capita

Foreign direct investment FDI Actual Foreign direct
investment/GDP

Economic growth GDP Total gross domestic product

TABLE 2 | Descriptive statistical results of variables.

Variable Mean Std. Dev Min Max
GF 0.297 0.149 0.105 0.826
RDI 1.663 1.138 0.241 6.111
GRT 47.90 8.785 19.56 62.002
HCI 58.19 13.82 30.56 94.08
CcO2 30.205 42.23 1.218 538.12
FDI 3.194 5.004 0.0042 32.20
GDP 16.643 10.13 3.17 60.27

to have a threshold effect. Consequently, the threshold variable in
this article is the ratio of R&D internal spending to GDP, which
represents R&D investment (RDI). Other variables are given in
Table 1.

Data

Association of Southeast Asian Nations countries

per person, and % of total energy
renewable, and waste sources
We also looked at the tota
and the money supply to
development. We u

and the wind databases
it and green security data,
respectively. Global En tatistical Yearbook provides data
on carbon financing &nhd energy input, while Insurance
Yearbook provides data on green insurance. The Global Science
and Technology Yearbook provides data on R&D spending.
Additional information comes from the Global Statistical
Yearbook and Global Environmental Statistical Yearbook. For
this article’s purposes, we use 2012 as the base year for all price
indicators, and we adjust total import and export volumes and
real FDI to reflect the current exchange rate in CNY.

Descriptive Statistics of Variables

The descriptive statistics and pairwise correlations between the
various variables are included in Table 2 of the article. It shows
that CO2 emissions range from around 1.218 to around 538.12
metric tons, per capita GDP ranges from around 3.17 to around

60.27, and green technology ranges from around 19.56 to around
62.002. Renewable energy consumption ranges from 4.8% to
around 3.9% over the sample period.

Nonrenewable energy consumption has the strongest link with
per capita CO2 emissions, whereas financial development has
the lowest correlation. However, the foreign direct investment
(FDI) is positively connected with CO2 emissions, indicating
that increasing renewables can help ASEAN countries reduce
their use of nonrenewable energy and hence reduce their CO2
emissions. The analyzed correlation matrix coefficients show
that the multicollinearity problem has no significant impact
on any estimates.

Table 3 provides descriptive statistics for individual countries.
Among ASEAN members, the country of Brunei Darussalam
emits the most CO2 per capita, with a 40.322% increase since
2012. Singapore and Malaysia produce significant CO2 emissions
in 2020, with per capita emissions at and 7.982 metric

02 emissions
ietnam, and

energy sources are better for the economy and the environment.
e economies of Malaysia and Thailand are both using a
lot of energy to grow. Compared to 2012, Malaysias energy
consumption has increased by 37.092%. Between 2012 and 2019,
Thailand’s energy consumption increased by more than 67%.
Among the ASEAN nations, Cambodia uses the least energy. The
Philippines’ use of energy decreased by 3.732%.

Cambodia and Vietnam have made the most progress
among the ASEAN countries regarding green finance. In 2012,
only 5.987% of Cambodias GDP was attributed to financial
development; by 2019, that number had risen to 99.986%, a
gain of 1570.051%. A remarkable increase of more than 240%
was seen in the share of financial development in Vietnam’s
GDP from 2012 to 2019, rising from 39.290% to 133.923%.
Malaysia’s financial development has increased by 5.405% since
2001, which is not encouraging for the country’s prospects
for economic growth. Financial development has slowed in
Brunei Darussalam by more than 27%, indicating that a weak
financial sector has hindered the country’s economic growth and
development. Though financial development in Indonesia was
improved from 2012 to 2019, the country still holds one of
ASEAN'’s lowest positions.

According to country-specific data, the ASEAN region’s FDI
statistics are mixed at best. FDI fell in all ASEAN economies
except for Cambodia, Vietnam, and Brunei Darussalam from
2012 to 2019. There was a 52.445% drop in Indonesia’s FDI index,
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TABLE 3 | Description of statistics (Country-specific).

Country Variables 2012 2019 % Change
Brunei Darussalam GF 13.253 18.697 40.32%
GDP 6492.724 8460.589 30.31%
RDI 53.633 38.784 —27.686%
CO2 108.718 110.197 1.36%
FDI 36171.81 30717.95 —15.077%
Cambodia GF 0.181 0.566 212.71%
GDP 276.504 406.173 46.90%
RDI 5.987 99.986 1570.05%
CcO2 113.743 126.342 11.08%
FDI 453.969 1374.579 202.79%
Indonesia GF 1.375 1.956 42.25%
GDP 742.97 872.424 17.42%
RDI 18.155 33.154 82.62%
CcO2 69.793 33.19 —52.445%
FDI 2191.574 3756.907 71.43%
Malaysia GF 5.72 7.982 39.55%
GDP 2145.964 2941.948 37.09%
RDI 127.232 134.11 5.41%
C0o2 203.364 116.503 —42.712%
FDI 6890.364 10616.85 54.08%
Philippines GF 0.891 1.14 27.95%
GDP 480.604 462.667 —3.732%
RDI 36.265 51.89 43.09%
COo2 84.9 58.174 —31.479%
FDI 1683.316 3269.671 94.24%
Singapore GF 11.972 8.941 —25.3179
GDP 5145.886 5007.888 —2.681%
RDI 115.018 132.678
CO2 349.292
FDI 32597.64
Thailand GF 2.906
GDP 1170.7,
RDI
CO2 —18.574%
FDI 74.90%
Vietnam 164.46%
74.70%
133.923 240.86%
209.323 86.97%
804.198 2655.768 230.24%

Authors’ calculations from the World Development Indicator’s data.

Malaysias (42.712%), and the Philippines’ (31.479%). Thailand
and Singapore’s foreign direct investment (FDI) decreased by
8.574% and 8.224% from 2001 to 2020. An 86.770% increase in
the FDI index for Vietnam, Cambodia and Brunei Darussalam,
respectively. However, according to current data, Singapore is the
most open economy in the ASEAN region, while Indonesia is the
most closed economy.

Only Brunei Darussalam saw a decrease in environmental
sustainability of more than 15% between 2012 and 2019.
Singapore’s environmental sustainability is US$ 58,056.810 (in
constant terms), while Brunei Darussalam’s is US$ 30,717.950

Chart Title

Vietnam

Thailand —

Singapore
Philippines _

Malaysia

Indonesia

Cambodi

Brunei Darussalam

0 10000 20000 30000 40000 50000 60000 70000

W % Change m2019 m2012

FIGURE 1| % age Changes in the Association of Southeast Asian Nations
selected variables between 2012 and 2020.

in Malaysia
both made
ibility. ASEAN

significant progress in
i have the lowest

member economies

clude progress in the foreign direct investment, R&D
estment and human development index. Studies such as
Ahmad B. et al. (2021), Gao et al. (2021) and others show that
financial development and an increase in population (Pop) lead
to an increase in CO2 emissions, which is consistent with the
findings of previous studies. According to the model’s general
specifications:

CO2 = F(GF, GDP, RDI, EDI, GRT, HCI) (1)

Vector Error Correction Modeling

Because of the co-integration of their estimates, it was possible to
create a casualty among variables in this study. This, as well as
long-term inference, was accomplished through the application
of VECM techniques based on Engle and Granger (1987) two-
step procedures. Table 2 in the findings section shows the
economic performance of the Association of Southeast Asian
Nations (ASEAN) in probit and logit terms. The energy efficiency
of the countries under consideration in this study is unlikely to be
adversely affected by Access or Enimp. It is projected that foreign
direct investment (FDI) will play a role in the economic output
of ASEAN countries. This is demonstrated by a rise in Chinese
investment in the economies of the Association of Southeast
Asian Nations. Almost all of China’s and ASEAN’s investments
are in energy and transportation, with a little amount in other
industries. The total amount of energy produced by ASEAN
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TABLE 4 | Unit root test.

Level First Difference
Intercept Intercept and Trend Intercept Intercept and Trend
Statistic P-values Statistic P-values Statistic P-values Statistic P-values
GF LLC —1.652 0.115 —0.527 0.242 —5.870 0.000 —4.668 0.000
IPS —-1.310 0.236 —0.807 0.722 —-8.716 0.000 —-8.105 0.000
ADF 40.851 0.113 23.187 0.578 135.617 0.000 119.891 0.000
PP 78.533 0.275 40.894 0.025 253.255 0.000 655.081 0.000
RDI LLC —0.031 0.428 —1.066 0.781 1.250 0.000 —0.787 0.000
IPS —5.439 0.880 —-3.190 0.880 4516 0.000 —4.339 0.000
ADF 11.711 0.877 17.711 0.804 74.568 0.000 67.074 0.000
PP 7.306 0.880 12.349 0.875 162.105 0.000 155.214 0.000
Cc0o2 LLC —1.748 0.285 —0.099 0.401 7.031 0.000 —5.953 0.000
IPS —1.054 0.778 —1.958 0.869 9.5684 0.000 0.000
ADF 21.573 0.658 17.877 0.799 148.808 0.000 0.000
PP 35.490 0.175 39.283 0.037 287.478 0.000 0.000
GRT LLC —-3.702 0.188 —2.105 0.007 —8.260 0.000
IPS —0.095 0.402 —0.750 0.173 8.419 0.000
ADF 28.091 0.327 30.695 0.217 128.533 0.000
PP 53.164 0.275 37.908 0.051 0.000
HCI LLC —-3.155 0.475 4.255 0.000 0.000
IPS —-0.163 0.375 3.103 0.000 0.000
ADF 30.135 0.239 52.318 0.001 . 117.058 0.000
PP 29.444 0.267 34.210 0.113 .000 210.804 0.000
FDI LLC —1.504 0.038 0.115 0.394 0.000 —5.537 0.000
IPS —0.798 0.720 1.309 0.820 0.000 5.429 0.000
ADF 17.788 0.802 16.431 0.000 80.760 0.000
PP 15.374 0.851 10.834 173.430 0.000 147.233 0.000

components, is used to examine
time. It is possible that the
causation, but the error co
long-term causation e
for economic gro

CO2 = Po + it + P3HCI; + f4FDI

DP;; + €t

Wherei=1,...,NandT= 1, ..., T (2)

In order to estimate Eq. (2), we employ an econometric
methodology that is divided into three parts. The first step
entails determining the degree of integration of each variable
that has been employed. Several statistical tests are employed in
the econometric literature to determine the degree of integration
of a variable. The following are some examples: These are the
tests that will be used in this study: Dickey-Fuller Augmenté
(ADF); and Phillips-Perron (PP). The next stage will be to
investigate the possibility of cointegration relationships between
the variables, which may occur over a lengthy period of time once
the integration order of the series has been determined for each
of the variables. This analysis will be carried out in accordance

ith the Pedroni test technique. The third stage is concerned with
the testing of causality between the variables in the model. The
so-called sequential test technique as well as the non-sequential
vector error correction model (VECM) procedure will be used in
this investigation.

RESULTS AND DISCUSSION

Unit Root and Co-integration Test

The findings of the ADF and PP unit root tests are presented
in Table 4. The findings show no correlation between CO2
emissions, green finance, economic development, FDI, and R&D
investment. At this level, these factors are not stable. At 1%
and 10%, the degree of significance of clean energy investment
and the human capital index is stable. However, when these
variables were translated into the first difference, they became
stationary at various significance levels. Economic growth and
FDI are significant at 10%, CO2 emission at 5%, sustainable
environment (SE), clean energy (CE), financial development, and
R&D at 1% significance levels, respectively. At both the level and
the first difference, clean energy investment and inflation (INF)
remain stationary. As a whole, these findings show a mixed bag
of happiness, with some factors being I (0), some being I (1), and
none being I (). (2).
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TABLE 5 | Co-integration resullts.

(1) (P)]

(©} @

Coeff. Significance Coeff. Significance Coeff. Significance Coeff Significance

Within-dimension

V-statistic 5.21 (0.000)* 11.49 (0.000)* 10.65 (0.000)* 32.04 (0.000)*
rho-statistic —7.74 (0.000)* 10.87 (0.000)* 17.17 (0.000)* 22.31 (0.000)*
PP-statistic —23.76 (0.000)* 10.65 (0.000)* 14.57 (0.000)* 46.01 (0.000)*
ADF-statistic 17.8 (0.000)* 14.18 (0.000)* 20.69 (0.000)* 25.16 (0.000)*
P-Weighted 14.67 (0.000)* 4.39 (0.000)* 12.03 (0.000)* 19.15 (0.000)*
Rho-Weighted —9.41 (0.000)* 15.46 (0.000)* 19.4 (0.000)* 19.95 (0.000)*
PP-Weighted 14.9 (0.000)* 17.12 (0.000)* 22.89 (0.000)* 15.79 (0.000)*
ADF-Weighted 10.12 (0.4729) 13.06 (0.000)* 31.15 (0.000)* 8.03 (0.000)*
Between-dimension

Group rho-statistic 2.01 (0.8542) 2.04 (0.7932) 2.00 (0.05819) 2.02 (0.6643)
Group PP-statistic -2.18 (0.3287) —-3.47 (0.7932) —4.94 (0.0000)* —210 (0.2199)*
Group ADF-statistic —2.29 (0.3496)" —4.61 (0.6819)* —4.07 (0.0000)* (0.2018)*

*=p<0.1.

Table 5 shows the results of Kao’s residual panel cointegration
test (ADF). At the significance threshold of one %, we may reject
the original hypothesis that there is no cointegration relationship
based on the p-Value of 0.0069, which is far less than 0.01.
Green finance and clean energy consumption have a significant
impact on environmental sustainability. Therefore we can apply
a Granger causality test to analyze the link between carbon
emissions, economic growth, and green finance.

Long-Run Estimation
Table 6 shows the long-run estimates of FMOLS and
squares for each of the two study models

TABLE 6 | Results of long-run estimations.

Variable GF RDI
Brunei —0.064" —0.084"** 0.263"  0.263"*
(0.358) (0.019)  (0.002)
Cambodia  —0.08 0.064**  0.068***
(0.057) (0.035)  (0.009)
Indonesia  —0.176** —0.102**  0.391** 0.391**
(0.049) (0.018) (0.048)  (0.008)
Malaysia —0.036"** —0.203** 0.072* 0.273* 0.273"**
(0.003) (0.001) (0.025) (0.072) (0.032)  (0.002)
Philppines  —0.089* —0.083"* —0.793"* —0.223"* 0.454** 0.454**
(0.079) (0.002) (0.002) (0.002) (0.000)  (0.000)
Singapore  —0.132** —0.065"* -2.741** —0.014"* 0.538"* 0.538"**
(0.001) (0.001) (0.000) (0.003) (0.001)  (0.001)
Thailand —0.024** —0.277"* —0.183* —0.107* 0.426"* 0.426"**
(0.001) (0.000) (0.027) (0.052) (0.003)  (0.003)
Vietnam —0.027** —0.192"* —1.302"* 0.276"*  0.124** 0.124**
(0.014) (0.000) (0.000) (0.001) (0.002)  (0.005)
Panel —-0.129** —-0.133"* —-0.26* —-0.155* —-0.075** 0.778"*
(0.014) (0.000) (0.052) (0.073) (0.015)  (0.001)

* o and Y shows level of

confidence interval.

level of significance at 10%, 5%, and 1%

ewable energy

2 emissions and
impact on ASEAN’s
development index,

investment has a
ecological footpyi

be bréached, but the index’s indicators cannot reflect the severity
o these violations. A good example of this is the outdoor air
pollution indicator, which shows how much of the population is
exposed to PM2.5 concentrations that are higher than the WHO’s
recommended levels. Norm 75 might theoretically be obtained
in two countries where one-quarter of the population is subject
to pollution levels above environmental standards. At the same
time, the other quarter is exposed to pollution concentrations
many times greater than the following criteria. As a result, the
index’s measures have a territorial rather than a consumption-
based perspective. A different perspective might be provided by
looking at usage metrics instead.

Vector Error Correction Modeling Model

These estimators established a long-term, well-balanced link
between the two series. According to the VECM model, GDP
significantly impacted ASEAN’s CO2 emissions. The strong
correlation between GDP growth and CO2 emissions predicts
that a 1% increase in GDP will result in a 0.01926% increase in
CO2 emissions. The findings of this study are significant, and
higher growth rates can result in CO2 emissions. As a result,
GDP positively impacts CO2 emissions but was statistically
insignificant in the FMOLS estimator (Table 7). According to
the VECM estimate, an increase in GDP was accompanied by
an increase in the country’s primary production components,
including labor, capital, and land. To run these businesses, large
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TABLE 7 | Casualty test.

cCoO2 GF RDI GRT HCI FDI GDP ECT.1
CO2 - 0138 0.38 0032 0.199 0.039" 0.159"* 0.039
— (0228 (0.184) (0.120) (0.226) (0.075) (0.007) (0.121)
GF  0.080™ — 0012 0.060"* 0.043° 0.030* 0.036" 0.067*
0.012)  —  (0.042) (0.005) (0.051) (0.017) (0.029) (0.002)
RDI 0.015™ 0.025* —  0.084** 0.136* 0.059" 0076 0.026™
(0.014) (0.050) —  (0.005) (0.059) (0.020) (0.033) (0.002)
GRT 0.607™ 1.258 0.136 - 0.663 0.134 0.548° 0.040"
(0.013) (0.587) (0.472) —  (0.580) (0.199) (0.060) (0.000)
HCI  0.021* 0.017* 0.133™ 0.054 — 0078 0.071* 0.055™
(0.012) (0.042) (0.042) (0.105) —  (0.017) (0.076) (0.002)
FDI  0.039™ 0226 0.139 0.042% 0230 —  0.159* 0.024**
(0.031) (0.141) (0.124) (0.013) (0.015) —  (0.053) (0.001)
GDP 0.047* 0.081 0.198 0.059™ 0.126 0.042% —  0.044"
(0.013) (0.139) (0.113) (0.043) (0.112) (0.037) —  (0.042)

*=p<0.1,*=p<0.05 **=p<0.01.

volumes of polluting energy must be used, which contributes to
the emission of CO2. They support previous studies by Ortega-
Arriaga et al. (2021), Sinha et al. (2021), who discovered the
link between economic growth and CO2 emissions. We find that
GDP is not a significant long-term driver of CO2 emissions, as
previously proposed by Khan and Chaudhry (2021).

The study’s findings show that green finance significantl
impacts carbon dioxide emissions. An increase in GF will raisé
emissions by 0.3516% and 0.31094%, respectively, according

on polluting energy sources, this result is
economic activity in ASEAN countriesg

the other hand, opposi @r results, Fu et al. (2021) revealed
that GF does not influénce CO2 emissions, while Sun et al.
(2021) discovered an opposite relationship between GF and CO2
emissions, signifying that increasing concept of green finance
reduces CO2 emissions.

Both VECM and FMOLS found that FDI had no impact on
ASEAN’s CO2 emissions. As shown by the lack of significance
of FDI’s impact on CO2 emissions, an increase in FDI in
ASEAN countries has little effect on those countries’ emissions.
According to this study, people moving to municipalities, which
leads to enhanced industrialization, firms’ development, and the
formation of roads, hospitals, bridges, and markets, do not affect
CO2 emissions. Dong et al. (2021), as well as Salari et al. (2021),
all found Inflation (INF) to be a minor source of CO2 emissions.
Our findings corroborated theirs. An earlier study by Fu et al.
(2021), Khan and Chaudhry (2021), Tang et al. (2022) found

that foreign direct investment (FDI) is an important predictor of
greenhouse gas emissions.

In the past decade, ASEAN’s green finance has grown
significantly, and the overall trend of green finance is positive,
according to the ASEAN’s green finance composite index.
Overall economic growth increased from 0.2242 to 0.8943,
demonstrating that ASEAN’s economy has done well in recent
years and has continued to develop. From 0.2077 to 0.8693,
the average composite index shows an increasing trend.
The robustness economic growth function is larger than the
comprehensive index of green finance, demonstrating that an
effective development mechanism has been established between
the two.

Discussion
Research on a green premium finds a_digiled but somewhat
: et. To put it

for GF and

market may help
a lower cost,

en defining bond pricing in the future
Green investments, green financing policies,
g tools can all benefit from it (such as green

paying particular attention to the energy sector’s transition and
onducting theoretical and empirical debates on the current
opportunities and obstacles. These numbers are not insignificant
compared to what the Green Climate Fund has raised thus far.

These findings would be altered if different assumptions were
made about long-term trends in global GDP, oil prices, and
oil supply. However, estimates based on crude oil export taxes
give a rough idea of how much revenue could be generated.
Mobilizing financial capital for energy efficiency creativities
is crucial to combat climate change and meet the rapidly
increasing energy requirement. Renewable energy investors face
a number of obstacles when it comes to pursuing efficiency and
efficiency investments. Therefore green bonds offer a novel way
to raise money for both types of projects. The amount of green
investment needed to reach this level will increase by 400%.
Green bonds may be able to cover this gap in investor assets.
A growing number of people are investing in green bonds. The
number of countries issuing green bonds is also on the upswing.
The Indonesian government has issued around half of the world’s
green bonds. It is estimated that green building projects account
for more than half of the total invested in green bonds worldwide.
In contrast, clean energy production accounts for most of the
total invested. In order to attract more investors to green bonds,
ASEAN’s offered incentives to bond issuers to cover the costs of
third-party audits. Many of ASEAN’s award recipients were first-
time issuers drawn to the grant program by regulations that lower
the cost of green bond issuing (Zhang et al., 2022).
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This analysis concludes that the green credit policy is part
of the financial sector’s efforts to promote renewable energy
investment. An investigation of the impact of green practices in
the form of credit cards and the conditions of credit issuance
encourages investment in renewable energy businesses. Eco-
friendly renewable energy companies will benefit from this
financial aid. It has been shown that green practices in the
development of credit cards and credit policies have a significant
impact on renewable energy because their major goal is to
encourage eco-friendly enterprises. When COVID-19 was in
effect, the green securities policy, whether to issue equity or
debt securities, significantly influenced investment in renewable
energy firms (Xiong and Sun, 2022). Jin et al. (2021) found
that investments in renewable energy companies that aim to
reduce environmental consequences are encouraged by applying
green components in financial securities policies. According to
Zhao et al. (2021), the environmental performance of different
economic sectors shows that green financial securities have a
huge impact on renewable energy project expansion.

The standard of living for humans has been raised thanks
to new and creative attempts to improve the environment (Sun
et al, 2021). A slow-moving environmental issue, the global
financial crisis, can be compared to COVID, a fast-moving and
highly stimulated one (Coscieme et al., 2021). In addition to
being harmful, this pandemic’s effects on society are worrying.
In the post-pandemic era, the gap between supply and demand
has widened more than ever before (de Lorena Diniz Chaves
etal., 2021). Energy, food, and water scarcity have long been see
as a burden on economies, but the recent rise in health-relate
concerns has exacerbated this problem. The well-being of society

\ anchez et al., 2021). Viruses like
this one have a devasta effect on businesses. Millions of
people worldwide have died as a result of a lack of vaccinations
and other preventative medications. All individuals throughout
the world have been affected by this pandemic. Employees
and employers are increasingly concerned about health-related
risks and insurance. Sanitation and the precautionary measures
that go along with it have had a profound impact on every
industry (Li et al., 2021). Nowadays, workers are more concerned
about the cleanliness and health of their workplaces. The only
way to combat this global issue is through better planning
and the development of less demanding infrastructure on the
planet’s resources. Everyone has to break into the business world
these days. Creating a green economy is now the only way to
run businesses resource-efficient and elegant. Policymakers are
developing new and innovative strategies in developed countries

to go along with environmentally friendly approaches and
COVID-19 preventive treatment options (Tao et al., 2021).

It has also been shown that various insurers’ introduction
of green investment strategies has positively impacted green
finance investment. According to D’Amato et al. (2021), a study
of green finance in developing economies, renewable energy
schemes are being monetarily supported by insurers committed
to environmental security. The outcomes are also in line with
(Shah et al., 2022)’s literary works, which attempt to intricate the
role of green investment in finance in enabling the formation of
renewable energy companies and enhancing their environmental
performance. This studys outcomes also show that green
investment is a strategy for environmentally friendly financial
development that continues to promote the use of renewable
energy sources even during the COVID-19 period. The goal of
green investment is to place funds into environmentally friendly
projects. These findings align with previg esearch by Alatas

economic develop
resources of re

that the corporate social
ed by different corporations, as
e pafidemic of COVID-19, has a favorable
in renewable energy projects. In agreement

ity (CSR) reports emphasize the importance
f environmental sustainability, so companies invest in
newable energy projects to reduce emissions of hazardous
gasses and chemicals by recycling energy resources. These
reports are the basis for these studies. A study published by
Singh et al. (2021) found that the publication of a business
organization’s social responsibility report on a regular basis
increases investment in companies that can generate renewable
energy and reduce pollution. Finally, the research results show
that investments in renewable energy have a favorable impact
on economic growth. The findings of Igbal S. et al. (2021) are
consistent with this study. According to this theory, while an
economy is developing, all sectors of the economy can invest in
initiatives like renewable energy projects that are helpful to their
long-term viability.

Innovative business plans necessitate CSR reporting (Can
et al,, 2021). Every economy relies on the banking sector.
Pakistan’s economy is on the verge of collapse, and corruption
is the primary culprit (Nabeeh et al., 2021). Corrupt politicians
have damaged the Pakistani economy. It is critical that businesses
engage in CSR activities (Moussavi et al., 2021). In Pakistan, air
pollution is a significant threat. Pakistan is plagued by air, water,
and noise pollution (Wiseman et al., 2022). Innovative business
planning strategies are required from all policymakers in order to
ensure a stable and prosperous economy. It is possible to improve
the environment’s health by using environmentally friendly raw
materials in factories and waste management programs. Financial

Frontiers in Psychology | www.frontiersin.org

June 2022 | Volume 13 | Article 904768


https://www.frontiersin.org/journals/psychology
https://www.frontiersin.org/
https://www.frontiersin.org/journals/psychology#articles

Fu and Irfan

RETRACTED ON 07 AUGUST 2025

Cleaner Environment for Environmental Sustainability

difficulties can be overcome with sincere and well-coordinated
efforts from people from all walks of life.

CONCLUSION AND POLICY
IMPLICATIONS

Green finance, economic growth, energy consumption, and
foreign direct investment (FDI) have been studied extensively,
but the ASEAN region has received little attention. There is a
dearth of a composite metric to describe the entire environmental
performance; instead, CO2 emissions are employed as a proxy
for environmental quality in earlier studies. This study adds to
the growing knowledge on green finance and economic growth,
research and development, FDI, green technology innovation,
and sustainable development. It also focuses on the ASEAN
region. Empirical analyses have also included VECM and
FMOLS estimators.

According to research, ecological performance has been
shown to improve as a result of green financing. Furthermore,
economic expansion has been demonstrated to impact the
environment positively. Despite this, ASEAN countries’
environmental performance is deteriorating due to increased
energy consumption and foreign direct investment. The study’s
findings show that ASEAN financial institutions have lent
money to environmentally conscious companies. According
to our findings, environmental performance in ASEAN can
be improved through the development and implementatio
of more focused policies and green financing. As a result
the governments of these countries should lend more money
to environmentally beneficial and energy-efficie i

rce usage. To reduce
y nonrenewable energy

particular and other dev@l®ping countries, in general, promote

Abbas, Q., Nurunnabi, M., Alfakhri, Y., Khan, W., Hussain, A. and
Igbal, W. (2020). The role of fixed capital formation, renewable
and non-renewable energy in economic growth and carbon

emission: a case study of belt and road initiative project. Environ.
Sci.  Pollut. ~ Res. 27, 45476-45486. doi:  10.1007/s11356-020-1
0413-y

Abbasi, K. R., Hussain, K, Haddad, A. M., Salman, A, and Ozturk, I
(2022). Technological forecasting & social change the role of financial
development and technological innovation towards sustainable development
in Pakistan : fresh insights from consumption and territory-based emissions.
Technol. Forecast. Soc. Change 176:121444. doi: 10.1016/j.techfore.2021.12
1444

renewable energy for the manufacture of goods and home use.
Furthermore, the region should support eco-friendly and energy-
efficient technology to produce the same amount of goods and
services with less energy.

Practical Implications

Reducing human economic activity’s detrimental externality
necessitates global action. Proponents claim that green finance is
a critical tool for reducing negative economic consequences while
fostering strong economic growth. We advocate the following
policies based on the negative association between green finance
and CO2 emissions.

1. To encourage the growth of green finance, the ASEAN
should implement regulations that use fiscal resources to
direct credit funding and social capital into eco-friendly
investments, credits, and securities.

2. The government must develop nt and effective
green funding system and pri6 rations in the
approval process.

3. Lowered issuance dsffor eco-friendly

re Research
re investment, our study might be expanded
ansion of green finance into other financial
s from a portfolio viewpoint.
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