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Abstract
The research objective is to assess the role of green financing and financial inclu-
sion in developing a cleaner environment for macroeconomic stability in ASEAN 
economies. The study attempted to estimate the climate mitigation factor associated 
with a more sanitary environment between 2012 and 2019. Panel data analysis using 
the augmented Dicky–Fuller test, Phillip–Perron, and fully modified standard most 
minor square test provides long-term findings in panel data analysis. In addition, the 
vector error correction technique was also applied to infer study results. The find-
ings indicate that climate change mitigation indicators have a significant impact on 
the gross domestic product of ASEAN economies. According to the data, a one per-
cent rise in the green finance index results in a 0.321 percent increase in the amount 
of pollution removed from the environment. According to the research findings, 
environmental pollution must be decreased, and energy sources must be switched 
to more creative and ecologically friendly alternatives. Using study findings, several 
policy recommendations are offered and suggested for stakeholders for implementa-
tion. As per our best understanding, effective implementation of study findings and 
suggestions maximum chances are developing a cleaner environment and boosting 
macroeconomic stability in the ASEAN context.
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1 Introduction

The problem of the twenty-first century is climate change and global warm-
ing caused by greenhouse gases (Wu et  al. 2021). In Paris, 196 nations signed 
the Paris Agreement on Climate Change, which aims to keep global tempera-
tures from rising more than 2 degrees Celsius each year to avoid the worst con-
sequences of climate change in 2015 (Hoshen et  al. 2017). In 2015, about 196 
countries signed the Paris Agreement on Climate change on raising the global 
temperature from rising more than 2 degrees Celsius each year to avoid the worst 
consequences of climate change (Hoshen et al. 2017). The Paris Agreement and 
other ecological pollution measures heavily depend on the president’s official 
role (Ng 2018). Environmental initiatives to reduce greenhouse gas emissions 
are developed and regulated by organizations (Islam et al. 2014); numerous vari-
ables include politics, governance, and the social influence on climate change. 
Although the concept of a cleaner environment is still developing, it is already 
influencing current policies and activities (Li et al. 2021a, b, c). Climate change 
mitigation techniques are receiving political support because of the increasing 
tendency of greenhouse gases (Iqbal et al. 2021a, b). However, climate change’s 
social, geographic, and regional repercussions take on a new dimension to clean-
ing the environment in highly inhabited areas and projects (Li et al. 2021a, b, c).

As a result of these efforts, there has been a significant improvement in the 
energy sector (Anh Tu et al. 2021). In ASEAN economies, there are several cli-
mates, and environmental changes are predicted. As a result, ecological clean-up 
is a must for the ASEAN economies region’s industrial growth to be as easy as 
possible. As a result, the ASEAN countries area has to create and execute green 
finance solutions that are “clean” without causing any damage to the environ-
ment and particularly without harming economic development (Iqbal et al. 2021a, 
b). The ASEAN areas have long been recognized for their relevance in the fight 
against global warming. New research aims to evaluate the long-term environ-
mental implications of a cleaner environment using green funding methodologies 
(Ahmad et al. 2021). Environmental degradation and climate change are alarm-
ing because of the increasing need for new and practical solutions. The green 
economy is one of the most successful ways (Iqbal and Bilal 2021a, b). A green 
economy maximizes societal well-being while minimizing environmental harm 
(Wu and Zhang 2014). A significant focus of the United Nations Conference on 
Rio + 20 was on the importance of the green economy to sustainable develop-
ment (Huang et al. 2021). The most important aspects of the transition to a green 
economy must be prioritized equally. The green economy’s primary effect on 
government service is examined (Aly et al. 2017). In light of the prior research, 
it would seem that even a slight shift in public spending might have a significant 
impact on both public expenditure and economic growth. The exact link between 
public expenditure and green economic growth has not been thoroughly explored 
yet (Zhang et al. 2021a, b, c) (Iqbal et al. 2019). An in-depth examination of gov-
ernment spending will help us better understand its relation to green economic 
growth (Iqbal and Bilal 2021a, b).
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Environmental science may reveal nature to develop cleaner environment coop-
eration (Sun et al. 2022). For example, the ’size impact’ describes increased govern-
ment expenditure boosts business growth. As a result of this mechanism’s adverse 
impact on the environment, green economic growth is declining (Hoshen et  al. 
2017). There can be no lasting recovery until this long-term funding is made (Jha 
and Bakhshi 2019). The sustainable rebound forecast for the ASEAN nations will 
be W- or V-shaped. Since the implementation of COVID-19, the CO2 concentra-
tion has decreased, and economic growth has been limited despite global financial 
troubles and human suffering (Taghizadeh-Hesary and Yoshinio 2020). Members of 
the ASEAN belt contribute to expanding global markets while fostering standard 
agreement. The ASEAN proposal also addresses a significant issue: global climate 
change, which may be handled by close cooperation  (Le et  al. 2020). Many envi-
ronmental problems are being researched in emerging nations; however, research is 
limited in the developed countries of ASEAN states (Iqbal et al. 2021a, b).

Indicators are essential for inefficient development. Environmental monitoring 
data have been used to have accurate ecological information to identify the sources 
of degradation. According to the latest Global Environmental Outlook study (UN 
Environment 2019), research predicts enormous poverty and suffering in  the eco-
nomic direction. From this perspective, it is clear that the current growth is not envi-
ronmentally sustainable. There are hundreds of environmental indicators that can 
evaluate the ecological sustainability efficiency in significant environmental and 
energy challenges.

Our contributions may be found in various ways: (i) this study’s excellent findings 
may considerably add to the literature while clarifying the function of green fund-
ing in building cleaner environments in ASEAN nations. (ii) It is unclear exactly 
how public spending influences market processes. This research shows that fiscal 
expenditure has a favorable impact on green economic development. (iii) It exam-
ines how the ASEAN promotes climate financing and implements climate change 
mitigation methods. Using the FMOLS and VECM strategy in the ASEAN nations, 
hydropower may take the role of green funding. Few studies have used the econo-
metric technique to examine the ASEAN nations. For the long-term dynamics of a 
healthier environment related to financial-economic indicators, this research uses the 
FOMS and VECM methodologies.

2  Literature review

Economic production capabilities and renewable power are essential (Yang et  al. 
2021a, b). Between 2016 and 2050, a PWC poll estimates that the global economy 
will grow at a real annual rate of 2.5 percent. Over the next 34 years, the ASEAN 
economies will grow at a 3.5% annual average rate, compared to the industrial-
ized ASEAN countries’ 1.6% (Mohsin et al. 2021a, b, c, d). They were promoting 
renewable energy assists in modernizing the electricity market while aiding different 
nations’ economic development and environmental aims, as Mohsin et al. (2021a, 
b, c, d) argue. As seen by the regional variation in the research, the impact has been 
proven (Iram et  al. 2020). Research into the effects of environmental protection 
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strategies on greenhouse gas emissions has been sparse (Zhang et al. 2021a, b, c). 
Developing Asian countries are featured in this paper, contributing to the existing 
research on international environmental legislation, renewable and nonrenewable 
energy sources, and the rise in per capita GDP (Li et al. 2021a, b, c). Green technol-
ogy and alternative fuels such as solar panels and wind turbines may achieve eco-
logical stability (Xue et al. 2022). Green construction is an environmental, economic 
facility that reduces ecological impacts throughout life (Mahi et al. 2021).

Reduced waste, fuel efficiency, and greenhouse gas emissions are examples of 
environmental stability in the home setting (Zakari et al. 2021). The residential envi-
ronment’s sustainable development qualities lower individuals’ health impacts (such 
as high-quality air conditioning) (Anh Tu et al. 2020). There is no significant dif-
ference in end-user well-being between a sustainable environment and conventional 
homes (Chen et  al. 2022). Oil production and exploration negatively impact the 
community, causing food prices to increase, enhancing their living costs (Sun et al. 
2021). Environmental criteria have replaced social and economic sustainability in 
green architecture design, but not as much anymore (Jalo et al. 2021).

Brockway et  al. 2021 explored financial, interior, and health benefits.  Because 
of energy efficiency and building costs, some green architects are criticized, includ-
ing concerns about energy efficiency and the high cost of construction. As seen 
in the debate above, the connection between energy and development has much 
attention. Only scientific analysis in Table  1 is (Adom et  al. 2021; Brugger et  al. 
2021). As of 2020 (Chen et  al. 2021). But the impact of energy requirements on 
economic growth in emerging Asian nations is uncertain. These data have no con-
clusive results. So the energy–growth nexus discussion must conclude (Saunders 
et al. 2021), (Alemzero et al. 2021a, b), and (Dell’Anaa, 2021). A study on the influ-
ence of renewables on economic growth has yet to be issued, which includes both 

Table 1  Relevant literature review

Time duration Region Method Findings

1990–2014 15 Renewable Consuming Granger causality test Growth
1980–2015 ASEAN-5 Causality Neutrality
1980–2010 Brazil Vector Error Correction 

Model
Growth

1980–2012 Sub-Saharan Pairwise heterogeneous 
causality

Neutrality

1980–2012 16 Emerging Economies Bootstrap causality Feedback growth & Neutral-
ity

1980–2012 BRICS Panel error correction model Conversation
1971–2012 India Vector error correction 

model
Feedback

1980–2010 34 OECD Panel integration Growth
1990–2007 16 Emerging Countries Panel error correction model Feedback & Growth
1949–2006 USA Toda-Yamamoto causality 

method
Feedback, Growth & Neu-

trality
1997–2015 Pakistan VECM Growth & Feedback
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sustainable and entire power. Therefore, it is critical to fill the third strand of writing 
on growing Economies, which aims to address this gap in the literature.

Many researchers have explored the relationship between money and the environ-
ment. According to Feroz et al. (2021), ecological robustness may be achieved by 
increasing solar energy finance. Environmentalism is the most effective approach 
to preventing or slowing down environmental damage, according to Fatima et  al. 
(2021). Finance fosters involvement in developing technologies and advances, such 
as renewable radiation (Han 2021). Previous research has examined the association 
between green banking and cleaner environmental factors. Still, to our understand-
ing, no studies have examined the relationship between green finance and more 
immaculate external conditions, investigating all ASEAN countries (Aguilera et al. 
2021).

This technique is significant since the link between sustainable banking, and 
 CO2 emissions may be altered by the economic cycle and the volume and kind of 
climate financing (Ekins and Zenghelis 2021). This technique (green bonds). Cli-
mate financing is expected to negatively affect dioxide  (CO2) emissions (Ahmed 
et al. 2021). The amount of  CO2 emitted into the atmosphere increases, while the 
economy expands rapidly and decreases when contracting. Because  CO2 is a vibrant 
and highly phenomenon, the substance of the association between  CO2 pollution and 
green finance might change depending on how the business is doing (Khan et  al. 
2022). Therefore, positive developments in climate financing may lead to more sig-
nificant reductions in emissions of  CO2 (Grillo et al. 2021).

2.1  Theoretical Background

Research on green finance and clean energy has been lacking, although both top-
ics have long been prominent in sustainable development. According to the Inter-
Governmental Panel on Climate Change, global warming will impact over 1.5 
degrees Celsius above pre-industrial levels, and an elevated is required to stabilize 
greenhouse gas emissions, minimize the threat of climate change and poverty, and 
ensure sustainable development. For the 1.5  °C rise in global temperatures to be 
avoided, it is clear that a dramatic shift in investment patterns toward green tech-
nology initiatives is required (McCollum et  al. 2018). According to the UN (UN 
(United Nations), 2017), $1.5 trillion in green funding is required annually to meet 
the criteria specified in the Paris Agreement. After the COVID-19 outbreak, it 
became increasingly critical to identify clean energy sources and green technology 
funding. To maintain long-term economic development, it is essential to develop 
new sources of green financing that build on the finance–growth connection. Green 
finance enables sources of environmental responsibility, funds green innovations, 
and initiates the production of renewable energy, all of which contribute to sustain-
able development.

The term “green finance” has a variety of meanings and is frequently referred to 
as “sustainable finance” or “climate finance.” The supply of financial resources for 
projects with environmental advantages is known as “green finance.” On the other 
hand, climate finance is a kind of funding aimed at assisting efforts to combat global 
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warming. All of the concepts in this section revolve around finance options for sus-
tainable development. Green financing is essential to reduce carbon emissions and 
their adverse effects on human health and the environment. It integrates sustainabil-
ity considerations into financial decision-making. It is expected that green financing 
will improve environmental and sustainability concerns by financing climate-neu-
tral, energy, and resource-efficient technologies.

The influence of financial markets on economic development has been exten-
sively studied in the past. The finance–growth nexus focuses on the link between 
economic growth and the financial sector. The preceding line of study ignored and 
even exaggerated the role of finance on economic development by recognizing 
finance as a crucial component as a predictor. On the other hand, many subsequent 
papers acknowledge the significance of finance and assert that the financial indus-
try may influence long-term growth rates by influencing saving rates, investment 
decisions, and technological innovation. The financial sector selects technology 
initiatives with high success possibilities to identify the finest practicable technolo-
gies and raise the bar on technological innovation. In addition, the financial services 
business collects individual savings and makes it easier to make better use of those 
funds, which improves resource allocation and spurs technical innovation. Based on 
their study of the effects of banks and stock markets, Beck and Levine (2004) found 
that the financial sector boosts economic development, indicating that the industry’s 
growth is not dependent on the country’s banking or stock market structure. As a 
result, developing nations have a significant barrier in obtaining the advantages of 
technology transfers that might help them flourish. The literature has explored the 
function of finance in the economy across diverse periods and situations, and it is 
not incorrect to imply that the research has agreed on the long-term influence of 
finance on growth.

3  Methodology

3.1  Study measures, data, and modeling

The empirical study used data from 2011 to 2019 from https:// fred. stlou isfed. org and 
https:// data. world bank. org. Only China, India, Brazil, and Mexico do so. Malaysia, 
Myanmar, Philippines, Singapore, Thailand, and Vietnam. These nine countries face 
significant economic and environmental challenges. Growth factors were utilized to 
estimate research and develop lengthy modeling. CO2 levels in kilotons are used to 
measure CO2 emissions, GDP in US dollars (constant 2017), demographic percent-
age, and technical operation grants in US dollars. Standard of living, clean energy 
usage as a proxy for sustainable banking (kt), inflation, and GDP in USD. The 
long-term effects of a cleaner environment on economic indicators will be assessed. 
Green performance index statistics from ASEAN nations are also used to progress 
toward a greener world. The green performance index scores for ASEAN nations are 
shown in Table 1. Evidence indicates that ASEAN nations are more concerned with 

https://fred.stlouisfed.org
https://data.worldbank.org
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environmental preservation and reducing climate change than ASEAN countries, 
which is seen in their regard to ecological clean-up efforts. Green funding and the 
development of a healthier environment in the ASEAN economies are the goals of 
this study. The objective function Y shows the growth function, and CE represents 
an environmental function,

where i shows the list of economies; t characterizes the duration; α0 signifies the 
fixed country effect, and ε shows error term.

3.2  Strategy for econometric estimation

It is necessary to define the integration order of every element so that the root unit 
panel test can be carried out to achieve this task (Al-mulali et al. 2015). To deter-
mine the variables are stationary panel test would be applied. An ADF approach 
(1979) and a Phillips and Perron (1988) method are utilized to identify unit-roots. 
The mixed technique is used for estimating the results. This study used the FMOLS 
approach to show the correlation of data on reducing greenhouse gas emissions and 
economic growth. This method evaluates the ASEAN areas’ pre- and post-climate 
change economy differently on construct and country’s differences. Panel co-inte-
gration and long-run elasticity indicators were used to enhance the FMOLS results. 
They used the computed residuals to effectively implement long-term study out-
comes (Pedroni, 1999).

This research used the OLS technique to evaluate the relationship. Pedroni 
(2001) suggested that an endogenous parameter must be integrated to use FMOLS.

3.3  Vector error correction modeling (VECM)

It is possible to construct a casualty among variables because of the co-integration of 
their estimate. They used VECM approaches based on Engle and Granger’s two-step 
procedures (1987). The energy efficiency of the nations examined in this analysis is 
expected that foreign direct investment (FDI) would have a role in ASEAN nations’ 
economic output (EE). Chinese investments in ASEAN economies have increased 
significantly, and their assets are heavily weighted toward the oil and transportation 

(1)Yit = f
(

Xit; Pr eit;Postit

)

(2)In Yit = �0 + �1Xit + �2 Pr eit + �3Postit + eit

(3)Yit = �1 + �it +

n
∑

i=1

�j,tXj,it + eit t = 1… .T; i = 1…N
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sectors. Table  2 shows that nations with energy access have a [39.5646 percent] 
impact on energy efficiency. The VECM technique shows how components interact 
over the long term. There may be short-term causation in the VECM, but long-term 
causality may be demonstrated by the error correction word ECT (1). As a result, 
the following is how the VECM equation for economic growth (Y) looks

(4)
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Table 2  ADF and PP results

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1

Constructs Level 1st Difference

Intercept Intercept and trend Intercept Intercept and trend

 Panel I:ADF – Fisher Chi-Square
Ln (Y) 18.75 (0.8723) 13.07 (0.2217) 22.64 (0.4412) 1.65 (0.2711)
Ln ( �1) 0.26 (0.3467) 0.11 (0.000) 5.66 (0.8888)* 4.89 (0.0737)*
Ln ( �2) 11.37 (0.2865) 9.49 (0.2371)* 17.21 (0.9724)* 4.93 (0.0000)*
Ln ( �3) 10.68 (0.7777) 6.66 (0.000)* 15.78 (0.0052) 3.05 (0.4391)*
Ln ( �4) 16.27 (0.3461) 10.01 (0.5728) 37.19 (0.1045) 6.88 (0.0061)*
Ln ( �5) 6.028 (0.3544) 0.89 (0.3410)* 21.71 (0.1838)* 5.94 (0.0084)
Ln ( �6) 9.734 (0.2971) 3.13 (0.000)* 13.13 (0.2878) 5.15 (0.0007)*
Ln ( �7) 6.001 (0.3064) 0.10 (0.7321) 52.68 (0.5519)* 10.63 (0.1202)
Ln ( �8) 7.237 (0.8275) 2.15 (0.0016)* 10.42 (0.0569)* 0.97 (0.1172)*
Ln ( �9) 8.666 (0.5601) 4.80 (0.5388) 13.27 (0.0000)* 7.56 (0.2105)*
 Panel II:PP Fisher
Ln (Y) 32.34 (0.7432) 31.14 (0.8813) 10.38 (0.2020) 7.004 (0.1476)
Ln ( �1) 32.45 (0.0200) 11.81 (0.4934)* 15.67 (0.7142)* 14.75 (0.1789)
Ln ( �2) 11.99 (0.7684) 6.07 (0.4672) 16.79 (0.1421)* 11.23 (0.6216)*
Ln ( �3) 4.525 (0.3308) 0.05 (0.0000)* 28.19 (0.2489)* 18.88 (0.3604)
Ln ( �4) 7.067 (0.4006) 2.17 (0.3419)* 17.71 (0.2676)* 20.71 (0.2013)*
Ln ( �5) 13.01 (0.4250) 7.19 (0.1111)* 19.56 (0.1431)* 12.57 (0.0365)*
Ln ( �6) 21.01 (0.3111) 8.35 (0.0007) 21.17 (0.0006)* 0.019 (0.000)*
Ln ( �7) 37.92 (0.0000) 4.07 (0.1489)* 35.10 (0.7893) 9.47 (0.1827)*
Ln ( �8) 12.55 (0.6803) 0.14 (0.5617)* 32.13 (0.5637)* 5.08 (0.6802)*
Ln ( �9) 19.29 (0.5557) 0. 56 (0.3418)* 14.07 (0.4190) 0.05 (0.9992)*
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The functions are graphically reported as follows: (Fig. 1).

4  Results and discussion

4.1  Econometric estimation

By 2045, there would be an additional $5.4 trillion in GDP because of the addition 
of 15.3 million new excellent green employees. The percentage of people in pov-
erty is expected to drop from 9.8 percent in 2018 to 4.2 percent in 2019. Similarly, 
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Fig. 1  Growth regression relationship
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improved air quality is considered to save the lives of 40,000 people (Brodjonegoro 
et  al. 2019). The Netherlands aimed to increase its energy production by 100% 
between 2005 and 2015. Economic growth in the Philippines has averaged 6.6 per-
cent during the last six years. Its goal is to have 2.35 GW of wind power installed 
by 2030. But theoretically, the system can handle as much as 76 GW (GWEC 2019). 
Vietnam’s economy grew at a constant 6% annual rate over the last decade, mak-
ing it one of the fastest-growing economies globally. Clean energy targets for 2020 
and 2050 are 5 percent and 11 percent, respectively (Hezri and Hofmeister 2012). 
There are 228 MW of wind power built in the country, and the government aims to 
develop 800 by the end of 2020. (GWEC 2019). These nations have a highly ener-
getic density ratio (Yıldırım et  al. 2014), which should motivate them to increase 
their power generation and decrease their consumption

Table 3 indicates that ADF and PP unit root findings are constant between meas-
urements. As a result, the null hypothesis was confirmed, and it became clear that 
variables co-integrate in a specific order when they first become stationary. The 
founder test adds macroeconomic precision to research findings by expanding it. 
There seems to be a strong correlation between the factors in Table 4. As a result, 
H1 gets approved.

The growth hypothesis states that using more energy leads to economic growth. 
Power consumption increases with economic expansion, determined by human 
capital, natural resources, and new technology. A 22% increase in renewable energy 
demand would lead to a 1% increase in global economic growth. Carbon emissions 

Table 3  Co-integration results

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1

(1) (2) (3) (4)

Coeff Significance Coeff Significance Coeff Significance Coeff Significance

Within–dimen-
sion

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)* – 2.10 (0.2199)*

GroupADF-
statistic

−2.29 (0.3496)* – 4.61 (0.6819)* −4.07 (0.0000)* – 2.18 (0.2018)*
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of a country’s population of one percent rise by 4.55 percent if the GDP rises by one 
percentage. According to a growing body of research, emissions of carbon dioxide 
rise as GDP and population increase (Noorpoor and Kudahi 2015; Lin and Raza 

Table 4  Impact of climate change on everyday economic practices

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1

1 2 3 4

L.GEGI – 0.075* 0.057***  − 0.060*  − 0.061*
(0.039) −0.037 – 0.03 – 0.03

PCRD 0.063*** 0.025
(0.025) – 0.026

PCEDU 0.215*** 0.049**
(0.036) – 0.033

INDUS – 0.298*** – 0.208**  − 0.460***  − 0.375***
(0.99) (0.96) (0.086) (0.079)

Green 0.013  − 0.021 0.046 0.049
(0.064) (0.062) (0.033) (0.030)

GDPPL  − 0.000 0.009 0.053** 0.052***
(0.018) (0.019) (0.025) (0.016)

Openness – 0.027*  − 0.010 0.012 0.024*
(0.021) (0.018) (0.017) (0.018)

Constant 3.612*** 3.789*** 3.735*** 3.741***
(0.574) (0.578) – 0.543 – 0.454

Observations 108 108 144 144
Arellano- bond AR (1) – 5.037  − 5.046  − 5.412  − 5.360

[0.000] [0.000] [0.000] [0.000]
Arellano- bond AR (2) 0.719 0.809 – 0.076 – 0.086

[0.507] [0.438] [0.856] [0.834]
Sargan test 144.737 146.655 150.593 150.341

[0.780] [0.756] [0.727] [0.736]

Fig. 2  Causality association of growth regression
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2019). Although Singapore, Thailand, and Vietnam all have GDPs of more than $1 
trillion, these nations are nevertheless highly populated.

Electricity pollution harms the atmosphere by 2%. As the number of people who 
have access to energy fluctuates, energy efficiency reduces by roughly 8 percent. 
While only 4% to 6% of ASEAN members substantially impact their nations’ GDP, 
FDI has a sizeable average impact on the group’s total direct investment (QPI).

4.2  Split analysis

According to our findings, Europe’s natural capital is negatively impacted by envi-
ronmental deterioration. The European Union has a score of 47, which is below the 
index threshold of 50 points. A score of 100 represents full compliance with the 
environmental criteria of all 21 indicators chosen to indicate significant ecological 
functions related to natural capital. Even in Finland, the highest-scoring nation, the 
difference between present and unsustainable circumstances is 40 points. Environ-
mental integrity is the worst-hit area, with a wide disparity in effectiveness across 
ecological tasks.

Figure  2 shows the sustainable energy rating. The per capita education spend-
ing factors are 0.057 and 0.126. (PCEDU). In contrast, per population research and 
development (PCRD) costs were 0.022 and 0.073. The low-GDP-per-capita nations 
depicted here may reasonably estimate structure and technological impacts. The 
public spending coefficient for countries with low GDP per capita is 0.215. At a 
1% significance level, this statistic is of interest. However, the coefficient is meas-
ured at 0.049 for nations with high income per capita. At a 5% level, this number is 
substantial.

Nations, mainly terrestrial ecologies, perform poorly when reducing CO2 emis-
sions and chemical contamination of ecosystems. Diversification and natural health 

Table 5  Long-run analysis

* Shows the level of significance at the 5 percent level of the confidence interval

Economies Growth function Durbin–Watson

LnClim LnEco LnSoc

Brunei 0.031 (0.000)* 0.016 (0.000)* 0.004 (0.001)* 0.317 (0.000)*
Cambodia 0.029 (0.000)* 0.022 (0.000)* 0.061 (0.002)* 0.209 (0.000)*
Indonesia 0.020 (0.000)* 0.044 (0.000)* 0.035 (0.002)* 0.111 (0.000)
Malaysia 0.041 (0.000)* 0.027 (0.000)* 0.247 (0.000)* 0.478 (0.000)*
Myanmar 0.039 (0.000)* 0.059 (0.000)* 0.023 (0.000)* 0.400 (0.000)*
Philippines 0.019 (0.000)* 0.028 (0.000)* 0.004 (0.000)* 0.307 (0.000)*
Singapore 0.033 (0.000)* 0.047 (0.000)* 0.026 (0.000)* 0.369 (0.000)*
Thailand 0.018 (0.000)* 0.036 (0.000)* 0.040 (0.000)* 0.040 (0.000)*
Vietnam 0.009 (0.000)* 0.014 (0.000)* 0.016 (0.000)* 0.025 (0.000)*
China 0.002 (0.000)* 0.010 (0.000)* 0.013 (0.0000* 0.011 (0.000)*
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are also low on the life support component. Material supply looks superior to waste 
elimination. The selling price of abiotic and biotic resources is only a guess. Econo-
mies tend to rank well when it comes to drinking water quality and indoor air pollu-
tion. Outdoor air pollution is an exception, maybe because the Global Health Organ-
ization’s guideline values are more tolerant than the policy priorities established. 
For World Heritage sites, performance is entirely inconsistent with many nations 
not possessing any environmental sites inside their territory when considering the 
amenity function. Governments often have good ratings regarding bathing sites and 
access to green areas.

Table 5 shows that global warming may significantly impact traditional market 
processes. The demographic has also contributed considerably to the significant 
increase in power demand. The ASEAN nations provided responsiveness of 99.37% 
(Table 5) to another input variable projected in the simulation, indicating the range 
of economic data estimates associated with climate change mitigation. Since carbon 
dioxide emission data from the same country exhibit a high degree of homogeneity 
across time, it may be concluded that variability within nations accounts for over 
99% of  CO2 emissions over time.

4.3  Long‑run and robustness estimation

Table 6 demonstrates the increasing dynamic discovered. According to the findings, 
reducing CO2 emissions benefits overall ASEAN industrial prosperity. Renewable 
energy has made a big difference in this regard. On the other hand, green funding 
plays a vital role in promoting alternative energy sources. The correlation between 
factors was deemed substantial by all ASEAN member nations. Wind and solar 
power play an essential part in green finance approaches for ecosystem cleansing 
and greening, as shown below. Such data confirmed the financial development and 
economic growth, showing one-way causation between environmental cleaning 

Table 6  Robustness analysis for growth function

Standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1

Dependent 
Variables

F-statistics T-statistics

�1 �2 �3 �4 �5 �6 �7 �8 �9 ECT (−1)

� 1 – 3.17* 2.64* 1.16* 2.45* 2.77* 3.19* 3.07* 3.70* 0.014 (0.000)*
�2 0.025* − 0.78* 1.19* 1.50* 1.67* 1.90* 1.50* 1.01* 0.018 (0.000)*
�3 0.017* 0.029* − 0.44* 0.35* 0.31* 0.10* 0.23* 0.05* 0.025 (0.000)*
�4 0.027* 0.036* 0.047* − 0.49* 0.34* 0.218 0.16* 0.16* 0.037 (0.000)*
�5 0.023* 0.041* 2.054* 4.037* − 0.21* 0.01* 0.14* 0.23* 0.021 (0.000)*
�6 0.034* 1.038* 1.190* 1.275* 2.67* − 0.11* 0.04* 0.06* 0.014 (0.000)*
�7 0.030* 1.054* 2.01* 2.55* 2.69* 2.88* − 0.09* 0.01* 0.037 (0.000)*
�8 0.017* 0.54* 0.67* 14.63* 17.01* 12.99* 15.04* − 1.73* 0.044 (0.000)*
�9 0.011* 0.027* 0.030* 1.45* 1.50* 1.71* 3.63* 4.44* − 0.005 (0.000)*
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and economic development in the ASEAN area. As a result, local economic devel-
opment and climate change mitigation are intrinsically and extrinsically linked to 
renewable power solutions (Omri 2014). The findings must be evaluated with cau-
tion. Firstly, the index assesses whether nations meet science-based environmental 
standards across various ecological and resource concerns. It is theoretically pos-
sible to get a normalized score of 75 in two countries where one-quarter of the pop-
ulation is subjected to air pollution marginally above environmental limits. At the 
same time, the other quarter is exposed to levels many times higher. As a result, 
the index’s measures are territorial rather than consumption-based. SESI’s primary 
purpose is to generate better. Therefore, it concentrates on natural capital that the 
government can easily manage. Usage measurements, on the other hand, may add to 
the conclusions.

So the panel’s findings are still conceptually and geographically relevant. The 
models’ results have a confidence level of 1 percent for the lowest percentile and 
99 percent for the highest percentile for residual errors. Floods endanger 48% of 
global property, over 50% of international people, and 46% of the worldwide prop-
erty. Most of the world’s population lives in underdeveloped nations. The nominal 
GDP of the world’s 1.5 billion inhabitants was expected to be about $6.5 trillion 
in 2018. Their GDP is equivalent to China’s, even though their population is more 
than China’s. Economic growth was increased by one factor, resulting in a rise of 
one-tenth percent, or 0.11 percent, above the current rate. Because our findings are 
consistent with past research on ASEAN regional efforts in various scenarios, we 
emphasize the relevance of a cleaner environment in economic growth via climate 
financing on regional scales such as ASEAN. Using the FMOLS method, there 
were able to include the growth function’s impacts on the environment, as shown 
in Table 7. Using these facts, it is clear that CO2 levels may rise and fall with the 
growth of ASEAN economies.

Environmental protection should be linked to the housing study community’s 
focus on older people’s homes. First, the idea of environment gerontology suggests 
that the home environment strongly influences older people’s well-being because of 
the interaction between the house and personal competence. Older persons who live 

Table 7  Green performance index

Region Countries 2011 2012 2013 2014 2015 2016 2017 2018 2019

ASEAN countries Brunei 0.47 0.46 0.45 0.46 0.45 0.47 0.51 0.52 0.54
Cambodia 0.76 0.76 0.75 0.73 0.73 0.79 0.83 0.81 0.83
Indonesia 1 1 1 0.97 0.98 1 1 1 1
Malaysia 0.93 0.93 0.95 0.98 1 1 1 1 1
Myanmar 0.62 0.74 0.5 0.65 0.75 0.71 0.90 0.78 0.84
Philippines 0.67 0.71 0.69 0.79 0.79 0.84 0.73 0.77 0.76
Singapore 0.58 0.73 0.72 0.62 0.58 0.58 0.58 0.58 0.58
Thailand 0.66 0.65 0.65 0.67 0.66 0.65 0.66 0.67 0.69
Vietnam 0.95 0.95 0.95 0.85 0.78 0.78 0.8 0.77 0.65
China 0.87 0.88 0.87 0.88 0.88 0.85 0.84 0.84 0.85
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in homes with sustainable development elements have a superior standard of living 
since these features may meet their sustainability demands. Senior citizens also play 
a significant role in sustainable development, which cannot be overstated. Elderly 
ecological donating involves facilitating their own physical and mental well-being 
and psychological health, thanks to the actions and contact with the natural world 
they participated.

4.4  Environmental sustainability and Green performance

The ASEAN economies’ figures varied slightly, but ASEAN countries are more pre-
pared to address climate change. Brazil has the lowest score of ASEAN economies, 
ranging from 46 to 54%. Mexico has a score of over 75% in green performance. 
China is setting a new standard in green performance, scoring above 93 percent. Just 
60% of Indonesians are environmentally conscious, which is alarming and calls for 
quick action to ensure a sustainable future and civilization. Among ASEAN nations, 
only France is less economical to do green, scoring below 60%. ASEAN has one 
nation (e.g., France), while ASEAN has two countries.

The study has underlined the importance of environmental assets in world finan-
cial growth. According to estimates, economic integration increases by 45 per-
cent when exports increase by 7 percent, thus according to estimates. The ASEAN 
nations may utilize this study to increase their energy production while strength-
ening their financial sectors. Advanced economies received 237 billion dollars in 
donations from the six MDBs between 2011 and 2018. Since 2013. According to the 
research of Park et al. (2019), it is estimated that the MDBs promised $165 billion 
in 2018. In (Yuan and Gallagher 2018), it was emphasized that MDBs’ $110 billion 
yearly gaps needed to be filled, emphasizing sustainable financing in Latin Amer-
ica and the Caribbean. An additional $7 billion in green funding and $4.4 billion 
from MDBs will be available in 2015, as per a newly released government study. 
Researchers observed that MDBs preferred nations with more progressive civil 
rights legislation and socialist governments.

4.5  Discussion

As well as examining how tackling climate change affects GDP, this study also 
looked at how carbon policies and personnel management affect GDP (Kihombo 
et  al. 2022), as well as how much carbon capture is used, and how ecologically 
responsible technology advancement is needed (Yang et al. 2021a, b). Several vari-
ables led us to choose a group of ASEAN countries to study (Schusler et al. 2021). 
Minimal levels of  CO2 are dependent on the efforts of these seven major econo-
mies, which account for approximately half of global GDP (De Matteis et al. 2021). 
ASEAN emissions were higher in absolute terms in 2010 (Bibi et  al. 2021). In a 
study published in 2020 by Khan and Hou (2021), of the ASEAN countries, Can-
ada produces the most greenhouse gas emissions and consumes the most power per 
person.
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Canada’s climate change policy will be assessed as ordinary due to its continu-
ous fossil fuel subsidies. In addition, whereas the USA has low efficiency, the UK, 
Indonesia, and Germany all have outstanding greenhouse gas emissions and oil use 
outcomes. The research is intriguing because it examines the quasi traits of regional 
states, such as ASEAN. The world’s most powerful nations may utilize the findings 
of this study to help them devise policies for a more peaceful world (Zhao, Say-
daliev, and Iqbal 2022). According to the long-term calculations assumptions, the 
study constructions development in the ASEAN regions. Results like these support 
the authors of the study’s theory that a cleaner environment (such as climate change 
mitigation) is associated with better income progress. Climate financing techniques 
will assist in enhancing the environmental, economic, and social well-being of the 
ASEAN area.

In contrast to the weak sustainable construction, which presupposes the loss of 
disposition can be fully reimbursed, the constrained replacement capacity between 
alternative capital types and environmental resource functional areas and the idea 
that some elements of natural capital provide irreplaceable functions are much 
closer to the actual physiological fact that guides the ecological mechanism and the 
engrained source of social. Measurements that indicate a low achievement might be 
deceiving, resulting in bad decisions. As a proof of concept, this initial edition of 
SESI can give regulation knowledge by helping nations traverse the environmen-
tal sustainability agenda beyond particular concerns and giving scores that can be 
used to compare, analyze, and compare amongst countries. SESI gives a snapshot 
of a company’s specific efficiency against sustainability impacts to show if a natural 
town’s ability to supply ecological functions has been impaired in this setting.

As a result, the following hypotheses have been approved, and our research results 
are expected to be sustainable for a lengthy period. The * denotes statistical signifi-
cance at the 5% level. Tables 3 and 4, based on the VECM technique, illustrate the 
quantitative results of the research with know a great, suggesting long-term unidi-
rectional causation between healthier environments and Climate financing potential, 
in agreement with Taghizadeh-Hesary and Yoshino (2020). By Halicioglu (2009) 
and Omri (2013), our findings support their findings (2014). Its results, on the other 
hand, are similar to those of earlier studies (such as Liu et  al. 2020; Anser et  al. 
2020; Lou et al. 2019), confirming the unidirectional findings of the current research 
and failing to connect the strong future of any ASEAN nations area studied recently. 
As a result, the present study provides legislators with essential recommendations 
that address a theoretical, empirical, and practical vacuum.

5  Conclusion and policy implications

This study suggests that from 2011 to 2019, the ASEAN nations should examine 
alternative options to altering environmental financing and environmental circum-
stances. There are now two types of countries: developed and growing (i.e., treated 
group and control group). Pre-matching international statistics have been employed 
to deal with the time-variation that may weaken reasoning to deal with this issue (as 
suggested by Abadie 2017). To reduce the time intervals between courses, you may 
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use this method. The ASEAN nations have the quickest industries in the twenty-
first millennium. Hydroelectricity, solar photovoltaics, and windmills are only some 
of China’s many renewable energy resources. A long moment has elapsed since 
China began engaging in sustainable power to reach 15% of its total energy sup-
ply from renewable sources by 2020. In 2018, it was 14.3%, with a 33% share of 
overall spending on renewable (IRENA 2020; Meidan 2020). To be competitive and 
effective today, other nations need to rethink their sustainability practices within the 
SDGs paradigm. This study underlined the significance of ASEAN nations creating 
legislation willing to tackle systematic risks. A framework for managing environ-
mental issues in ASEAN nations is provided (see Fig. 2). According to the studies ’ 
methodology, there was no association between the ASEAN nations’ environmental 
funding and climate risk profiles. Moreover, estimations of the minimal effect show 
that oil imports are unlikely to disturb the ASEAN nations’ energy efficiency and 
environmental sustainability.

The finance of green technologies requires green money to meet sustainable 
development objectives. It is envisaged that the present financial markets would 
allocate the savings to initiatives using cutting-edge green technology that will assist 
in slowing the rate of environmental damage. Despite the rapid deterioration of the 
environment and the various attempts, it can be observed that the pool of funding is 
still matched with projects that are ecologically damaging and worsen present situa-
tions. Even though green financing is essential for the progress of green technology, 
investments in these technologies still do not attract enough investors. Many govern-
ments lack the enormous financial requirements, necessitating the involvement of 
the private sector, given the massive investment requirements of green businesses. 
However, private sector investment in green technology is very restricted due to the 
significant costs and risks involved with early investments in green technologies, 
making the rate of return significantly very tiny. Since green investments are so haz-
ardous, the banking industry is unwilling to offer to fund green technology, creating 
the need for new types of finance. More substantial financial system involvement 
has also been a possible solution to the funding restrictions encountered by clean 
energy and green technology initiatives. Experts are needed to pay more attention 
to the growing significance of environmental sustainability in our aging population. 
Despite this, a comprehensive examination of the currently available information is 
still missing. In addition to hindering stakeholders’ awareness of the intricate link-
ages between aging, environmental sustainability, and the residential environment, 
this deficiency results in hurdles to future research. Therefore, this study intends to 
fill this vacuum in the knowledge by conducting a literature review on the environ-
mental sustainability of older individuals’ living environments.

Researchers in this sector are looking to fill gaps in the literature, identify research 
subjects, and offer new avenues for future investigation under consideration. “What 
are the research subjects in the researched field?”; “What is the research progress 
of each topic?”; “What are the research gaps in the examined field?”; and “What 
research directions paths may be recommended to address the research gaps?”. 
Qualitative content analysis was used to accomplish this goal and answer these 
study questions. Results from this study will aid stakeholders in their knowledge of 
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the environmental sustainability of older persons’ home environments and open the 
door to further research in this area in the future.

As a limitation, the study faced the availability of data and time as a significant 
limitation. They the suggest following topics to investigate and extend the debate in 
literature;

• Role of green finance in sustainable environmental technologies
• Unlock private investment in a cleaner environment
• Public support to track the performance of a cleaner environment in post-COVID 

world
• Green financial stability to achieve a cleaner environment under the environmen-

tal protection vision
• Financial inclusion and climate change mitigation in ASEAN economies in post-

COVID-world
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