
20 

INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES 

Vol: 15 No: 02 Year: 2023 ISSN: 1309-8055 (Online) (pp. 20-39) Doi: 10.34109/ijefs. 202315202 

Received: 21.10.2022 | Accepted: 12.03.2023 | Published Online: 01.04.2023 

 

-RESEARCH ARTICLE- 

THE ROLE OF GREEN TRADE, GREEN ENERGY TECHNOLOGIES, AND 

GREEN FINANCE ON ENVIRONMENTAL DEGRADATION: EVIDENCE 

FROM ASEAN COUNTRIES 

 

Trung Kien Tran 

School of Public Finance, College of Economics,  Law, and Government, University of 

Economics Ho Chi Minh City, Vietnam 

Email: kientt@ueh.edu.vn  

https://orcid.org/0000-0002-1205-3746  

 

─Abstract─ 

This paper aims to assess the effect of green trade, green energy technologies, and green 

finance on greenhouse gas (GHG) emissions in ASEAN nations. ASEAN nations are 

chosen because their economies have a high capacity to mitigate their environmental 

impact. In addition, the evidence from these nations is highly likely to enhance the 

existing theoretical subsidy for sustainable practices. Using MMQR methodology, data 

from 2001 to 2019 have been analyzed, revealing that green trade, energy production 

from solar and hydropower resources, green finance, and REC significantly reduce 

greenhouse gas emissions. It is important to note that the empirical view of such 

practices from an ASEAN perspective can guide economies eager to improve the present 

state of the environment. 

Keywords: Green trade, green energy technologies, green finance, greenhouse gas 

(GHG) emissions, renewable energy consumption, industrialization  

1. INTRODUCTION 

Climate change is currently one of humanity's most severe concerns. Scientists concur 

that greenhouse gas emissions cause the problem. Since 1900, GHG emissions and 

increased atmospheric GHG concentration have caused irreversible and catastrophic 

changes to the climate system, resulting in more frequent and intense weather events. If 

current emission trajectories continue in conformance with the "business as usual" 

scenario, it is anticipated that global average temperatures will increase by more than 

3.5 °C (Hussain & Dogan, 2021). Given the destruction caused by this temperature rise,  
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it is imperative to decarbonize the global economy. At the Paris Conference of the UN 

Framework Convention on Climate Change (UNFCCC), parties pledged to reduce GHG 

emissions in 2015. However, if the agreements are fully implemented, global warming 

will be limited to 2,7 °C by 2100, which is still catastrophic for humanity (Muhammad 

et al., 2021). Therefore, the world must take more significant action to achieve carbon 

neutrality and avert climate-related catastrophes.  

The nations that emit the most carbon dioxide into the atmosphere are the ASEAN 

nations. In recent decades, their emissions have increased significantly (Naseem et al., 

2021). This is one of the reasons why ASEAN economies were chosen to study 

environmental degradation. In addition, the COVID-19 epidemic gained center stage in 

2020 as nations debated how to pursue net-zero emission pathways (Adebayo et al., 

2022). The pandemic spread rapidly across the globe, murdering millions of people and 

crippling economies. 

In consequence, the epidemic received greater attention than macroeconomic and 

environmental issues. To combat the epidemic, COVID-19 mandated implementing 

various severe measures, including strict lockdowns, mask use, and social isolation. 

Their actions impeded economic, social, and physical activity worldwide. In addition, 

the lockdowns necessitated the temporary partial or complete closure of GHG-emitting 

sectors and other vital links in their supply chains (Riti et al., 2022). The trend in CO2 

emissions in the ASEAN region is depicted in Figure 1. 

 
Figure 1. Energy-related CO2 emission (a) by country and (b) by sector in ASEAN 

countries in 2019 (IRENA, 2022) 
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Figure 2. Share of ASEAN region in global population, GDP, and GHG emissions 

There is a great deal of literature on greenhouse gas emissions in ASEAN economies, 

but there are still several gaps in the literature that this study seeks to fill. These gaps 

include the following: 1) Although the environment in terms of GHGs emission has been 

studied from different perspectives, at different times, and in different economies, the 

research has not yet reached its full potential, as there are still several aspects about GHG 

emission that need to be explored: i. 2) the equation includes greenhouse gas emissions, 

green trade, energy production, green finance, renewable energy certificates, and 

industrialization. The ASEAN economies have not been challenged in recent years. 3) 

Lima et al. (2020) and Yu et al. (2023) investigated whether there are a relationship 

between solar energy and greenhouse gas (GHG) emissions; however, the current 

investigation will also focus on green trade, energy production from hydropower 

sources, green finance, renewable energy certificates (REC), and industrialization in 

ASEAN economies with a new data set. 4) Bilgili et al. (2021) and Ope Olabiwonnu et 

al. (2022) investigated whether or not there is a relationship between energy produced 
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from hydroelectric sources and GHG emission; however, the current study will also 

work on it alongside other variables such as green trade, energy production from solar 

sources, green finance, renewable consumption, and industrialization with a new sample 

set. 5) Meo and Abd Karim (2022), Lin et al. (2022), and Tian and Li (2022) examined 

whether green finance affected GHG emissions in the recent past. In contrast, using a 

new data set, the current study examines it with the addition of variables such as green 

trade, energy production from solar and hydropower sources, REC, and industrialization. 

6) Waheed et al. (2018) and K. Dong et al. (2020) examined the relationship between 

REC consumption and GHG emissions. In contrast, the current study will examine this 

relationship in addition to green trade, energy production from solar and hydropower 

sources, green finance, and industrialization in ASEAN economies. 7) Liu and Bae 

(2018) and Li and Lin (2015) researched industrialization and GHG emission 

environmental sustainability. In contrast, using a new data set, the current study will 

examine GHGs emissions in addition to green trade, energy production from solar and 

hydropower sources, green finance, and industrialization. 1) being one of the most 

important topics of the modern era, i.e., the environment in terms of the impact of GHG 

emissions, the present investigation will highlight the need to investigate it, particularly 

in the context of green trade, energy production from solar and hydropower sources, 

green finance, REC, and industrialization perspective, 2) will also add literature on the 

subject of GHG emission; 3) will provide a guideline as well as assistance to ecological 

professionals to evaluate and upgrade their policies to mitigate GHGs emission, 

particularly in the ASEAN economy; and 4) will be updated annually. 4) even though 

numerous aspects of the environment in terms of GHG emissions have been explored to 

date, many remain unexplored; therefore, the present investigation will also aid 

academics in exploring new aspects. 

2. LITERATURE REVIEW 

The research investigates the effects of green trade, energy production from solar and 

hydropower resources, green finance, renewable energy certificates (REC), and 

industrialization on greenhouse gas emissions in ASEAN nations. The world 

environment is growing worse and worse. A contributing factor is global warming. 

Global warming is induced by energy consumption. Energy production resources have 

a warming effect on the planet. Global warming is a result of the emission of hazardous 

gases. The transition to renewable energy sources reduces greenhouse gas emissions. In 

this context, Yu et al. (2022) examined whether there is a correlation between 

greenhouse gas emissions and solar energy production. The investigation was conducted 

on the ten countries that consume the most solar energy. Analysis suggested a clear and 

substantial relationship between greenhouse gas emissions and solar energy production. 

In addition, Wang et al. (2020) investigated whether there is a correlation between 

greenhouse gas emissions and solar energy production. The study concluded that a 

distinct and significant relationship exists between greenhouse gas emissions and solar 
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energy production. In addition, Razmjoo et al. (2021) examined whether there is a 

correlation between greenhouse gas emissions and solar energy production. The analysis 

sampled information from the past 45 years. The specified sample spans the years 2000 

through 2015. The analysis results indicated that a different and significant relationship 

exists between greenhouse gas emissions and solar energy production. 

Similarly, Moumin et al. (2020) examined whether or not there is a correlation between 

GHG emissions and solar energy production. The survey sampled information from 22 

years. The specified sample spans the years 1995 through 2017. The analysis results 

indicated that a different and significant relationship exists between greenhouse gas 

emissions and the production of energy from solar resources. In addition, Sharif et al. 

(2021) investigated whether there is a correlation between GHG emissions and solar 

energy production. The analysis results indicated a special and significant relationship 

between greenhouse gas emissions and energy production from solar resources. In 

addition, M. A. Lima et al. (2020) examined whether or not there is a correlation between 

GHG emissions and solar energy production. The survey sampled information from 

three years. The specified sample spans the years 2012 through 2015. The collected 

sample was evaluated using the cross-angiogram method. The analysis results indicated 

a unique and significant relationship between greenhouse gas emissions and energy 

production from solar resources. 

According to Moslehpour et al. (2022), green trading is one of the most critical resources 

for mitigating environmental degradation. There is a strong correlation between 

greenhouse gas emissions and green commerce. In this context, Asongu and Odhiambo 

(2021) examined the relationship between greenhouse gas emissions and trade in 44 

economies. Results demonstrate a distinct and significant connection between GHG 

emissions and international trade. Moreover, in this regard, Dou et al. (2021) 

investigated whether or not GHG emissions and trade in Pakistan are related. According 

to the findings, there is a distinct and significant relationship between GHG emissions 

and trade. Similarly, X. Tian et al. (2019) examined the relationship between GHG 

missions and China's trade. Results indicate a distinct and significant correlation 

between GHG emissions and international trade.  

The production of energy from conventional resources resulted in the emission of 

hazardous substances. These dangerous gases have an impact on the environment. Xu et 

al. (2023) suggested that producing renewable energy solves these environmental issues. 

A strong correlation exists between greenhouse gas emissions and renewable energy, 

such as hydropower. In this context, Bilgili et al. (2021) examined the possibility of a 

correlation between greenhouse gas emissions and hydropower energy production. The 

survey sampled information from 47 years. The specified sample spans the years 1980 

through 2017. The results of the analysis indicated that there is a distinct and significant 

relationship between greenhouse gas emissions and hydropower energy production. 
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Moreover, in this regard, Ope Olabiwonnu et al. (2022) examined the possibility of a 

correlation between GHG emissions and hydropower energy production. The study 

utilized articles from various historical periods. The results indicated a distinct and 

significant relationship between greenhouse gas emissions and hydropower energy 

production. In addition, Ummalla et al. (2019) investigated whether or not there is a 

correlation between GHG emissions and hydropower energy production. The survey 

sampled information from 26 years. The specified sample spans the years 1990 through 

2016. The results of the analysis indicated that there is a distinct and significant 

relationship between greenhouse gas emissions and hydropower energy production. In 

addition, Jahangir et al. (2022) examined whether there is a correlation between 

greenhouse gas emissions and hydropower energy production. The survey sampled 

information from 53 years. The selected sample spans the years 1965 through 2018. The 

collected sample was evaluated using the cross-angiogram method. The results of the 

analysis indicated that there is a distinct and significant relationship between greenhouse 

gas emissions and hydropower energy production. In addition, Hdom and Fuinhas 

(2020) investigated whether there is a correlation between GHG emissions and 

hydropower energy production. The survey sampled information from 35 years. The 

specified sample spans the period from 1985 to 2020. The analysis results show a distinct 

and significant relationship between greenhouse gas emissions and hydropower energy 

production. 

The global community is supporting green finance to protect the environment. The green 

finance initiatives support the production of energy from renewable resources. There is 

a strong correlation between greenhouse gas emissions and green finance. In this 

context, Meo and Abd Karim (2022) examined whether a relationship exists between 

greenhouse gas emissions and green finance. The research sampled data from two years. 

The specified sample spans the period from 2018 to 2019. The analysis shows a different 

and significant relationship between greenhouse gas emissions and green finance. In 

addition, Y. Tian and Li (2022) examined the relationship between GHG emissions and 

green finance in China over a sample period of 22 years. Mngumi et al. (2022) 

investigated whether there is a correlation between greenhouse gas emissions and green 

finance. As a sample, the research utilized data from 14 years. The specified sample 

spans the years 2005 through 2019. The collected sample was evaluated using the 

regression method. 

The analysis shows a different and significant relationship between greenhouse gas 

emissions and green finance. In addition, F. Wang et al. (2021) investigated the 

possibility of a relationship between GHG emissions and green finance. The analysis 

shows a different and significant relationship between greenhouse gas emissions and 

green finance. Similarly, Zhao et al. (2023) investigated whether a relationship exists 

between greenhouse gas emissions and green finance. As a sample, the research utilized 

data from 14 years. The specified sample spans the years 2004 through 2018. The 
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collected sample was evaluated using the ARDL method. The analysis shows a different 

and significant relationship between greenhouse gas emissions and green finance. 

This globalization has increased energy consumption. This has increased the demand for 

energy production. Greater energy consumption increased greenhouse gas emissions. 

Therefore, there is a substantial relationship between GHG emissions and REC. In this 

context, Waheed et al. (2018) investigated whether a correlation exists between GHG 

emissions and REC. The survey sampled information from 24 years. The specified 

sample spans the years 1990 through 2014. The collected sample was evaluated using 

the ARDL method. The analysis results show a distinct and significant relationship 

between GHG emissions and REC. In addition, K. Dong et al. (2020) investigated 

whether there is a correlation between GHG emissions and REC. The study included 

both developing and developed economies. The sample for the investigation consisted 

of twenty-year-old data. The specified sample spans the years 1995 through 2015. The 

analysis results show a distinct and significant relationship between GHG emissions and 

REC. In addition, Dogan and Ozturk (2017) examined the possibility of a correlation 

between GHG emissions and REC. It was administered in the United States. As a 

sample, the research utilized data from 44 years. The specified sample spans the years 

1980 through 2014. The analysis results show a distinct and significant relationship 

between GHG emissions and REC. In addition, K. Dong et al. (2017) investigated the 

possibility of a relationship between GHG emissions and REC. The survey sampled 

information from 31 years. The specified sample spans the period from 1985 to 2016. 

The collected sample was evaluated using the regression method. The analysis results 

show a distinct and significant relationship between GHG emissions and REC. 

Similarly, Sharif et al. (2019) investigated whether a correlation exists between GHG 

emissions and REC. The survey sampled information from 25 years. The specified 

sample spans the years 1990 through 2015. The analysis results show a distinct and 

significant relationship between GHG emissions and REC. 

As a consequence of globalization, the business sector is growing. The focus of the 

business is the expansion of the industry. The expansion of industry increases energy 

consumption. This consumption of energy results in increased energy production. This 

energy generation produces greenhouse gas emissions. Therefore, there is a strong 

correlation between greenhouse gas emissions and industrialization. In this context, Liu 

and Bae (2018) examined the possibility of a relationship between GHG emissions and 

industrialization. Their analysis concluded that a distinct and significant relationship 

exists between GHG emissions and industrialization. In addition, Li and Lin (2015) 

investigated the possibility of a correlation between GHG emissions and 

industrialization. The correlation between industrialization and GHG emissions has been 

confirmed by analysis. 
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In addition, F. Dong et al. (2019) examined the possibility of a relationship between 

GHG emissions and industrialization. Their findings indicated a significant relationship 

between GHG emissions and industrialization. As a follow-up, Aslam et al. (2021) 

examined whether a correlation exists between GHG emissions and industrialization. 

The research was performed in China. Thirty years worth of data was utilized for the 

investigation as a sample. The specified sample spans the years 1990 through 2020. 

According to the analysis results, a distinct and significant correlation exists between 

GHG emissions and industrialization. Likewise, Mahmood et al. (2020) investigated 

whether or not there is a correlation between GHG emissions and industrialization in 

Saudi Arabia. The analysis results show a distinct and significant relationship between 

GHG emissions and industrialization. 

3. RESEARCH METHODS 

The research investigates the effects of green trade, energy production from solar and 

hydropower resources, green finance, renewable energy certificates (REC), and 

industrialization on greenhouse gas emissions in ASEAN nations. Using secondary 

sources such as WDI and the central banks of ASEAN countries, the researchers 

extracted data from 2001 to 2021. The study's developed model is presented below: 

𝑮𝑯𝑮𝑬𝒊𝒕 =  𝜶𝟎 +  𝜷𝟏𝑮𝑻𝒊𝒕 +  𝜷𝟐𝑬𝑷𝑺𝑹𝒊𝒕 + 𝜷𝟑𝑬𝑷𝑯𝑹𝒊𝒕 + 𝜷𝟒𝑮𝑭𝒊𝒕 + 𝜷𝟓𝑹𝑬𝑪𝒊𝒕

+ 𝜷𝟔𝑰𝑵𝑫𝒊𝒕 +  𝒆𝒊𝒕 

Table 1. Measurements of Variables 

S# Variables Definition & Measurement Sources 

01 Environmental 

Degradation 

GHG emissions (% change from 

1990) 

WDI 

02 Green Trade Trade (% of GDP) WDI 

03 Green Energy 

Technologies 

Electricity production from solar 

resources (% of total) 

Electricity production from 

hydropower resources (% of total) 

WDI 

 

WDI 

 

04 Green Finance The percentage of green finance to 

total finance 

Central 

Banks 

05 Renewable Energy 

Consumption 

REC (% of total energy 

consumption) 

WDI 

06 Industrialization Industry value added (% of GDP) WDI 

 

The study began by employing fundamental tests to identify data nature, correlation, and 

multicollinearity issues. This was accomplished using descriptive statistics, correlation, 

and VIF tests. The MMQR technique, which is the study's primary method, was 

subsequently employed to verify the association. This is a recently developed method 
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for analyzing panel data introduced by Machado and Silva (2019). This method has the 

characteristic of being "robust to outliers." This method also addresses the panel 

heterogeneity issues that arise. In addition, this method has the features of conditional 

heterogeneous covariance influence of GHGE issues to affect the entire distribution, 

which only permits shifting means (Ike et al., 2020). In addition, this method provides 

dynamic assessments in various circumstances, even if the framework is nonlinear (Aziz 

et al., 2020). Finally, because it controls the effects of endogeneity and heterogeneity, 

this method provides the most accurate estimation for panel articles (An et al., 2021). 

 Hence, the conditional quantile estimation is 𝑄𝜏(𝜏/𝑋) for the locational-scale alternate 

model is given as: 

𝑌𝑖𝑡 = 𝛼𝑖 + 𝑋𝑖𝑡𝛽 + (𝛿𝑖 + 𝑍𝑖𝑡𝜆)𝑈𝑖𝑡                                                                                  (1) 

Where 𝑃{𝛿𝑖 + 𝑍𝑖𝑡𝜆 > 0} = 1. represented "the probability," 𝛼, 𝛽, 𝜆 𝑎𝑛𝑑 𝛿   represented 

"the parameters,"  𝛼𝑖 , 𝛿𝑖  i =  1, … . . , n represented "the individual fixed-effect," and z 

represented the "k-vector" of component X. So, the components are malformed with 

element l mentioned as: 

𝑍𝑙 = 𝑍𝑙 (𝑋), 𝑙 = 1, … … , 𝑘                                                                                              (2) 

Where, 𝑈𝑖𝑡 represents the orthogonal to 𝑋𝑖𝑡 and reliable for instant conditions that do not 

include stringent heterogeneity. So, the conditional quantile of Y is mentioned below: 

𝑄𝜏(𝜏/𝑋𝑖𝑡)  = (𝛼𝑖 + 𝛿𝑖𝑞(𝜏)) + 𝑋𝑖𝑡𝛽 + 𝑍𝑖𝑡 𝜆 𝑞(𝜏)                                                           (3)  

Where, 𝑋𝑖𝑡 represents the predictive constructs such as GT, EPSR, EPHR, GF, REC, 

and IND. In contrast, 𝑌𝑖𝑡 is the dependent construct like GHGE. Due to time invariants, 

their heterogeneous effects are permissible to alteration across the quantiles of the 

predictive variable Y. Therefore, 𝑄(𝜏) is estimated as given under:  

𝑀𝑖𝑛𝑞 = ∑ ∑ 𝑝𝜏𝑖𝑡 (𝑅𝑖𝑡 − (𝛿𝑖 + 𝑍𝑖𝑡 𝜆 )𝑞)                                                                        (4) 

4. FINDINGS OF THE STUDY   

4.1 Descriptives 

According to Tables 2 and 3, the average GHGE value was 283,999 percent, the average 

EPSR value was 14.113 percent, the average EPHR value was 23.922 percent, and the 

average GF value was 89,217 percent. In addition, the results revealed that the average 

value for REC was 22.597 percent, the average value for IND was 29.767 percent, and 

the average value for GT was 44.519 percent. In addition, year-by-year descriptors 

reveal that the highest GHGE value was recorded in 2021, the highest EPSR value was 

in 2021, the highest EPHR value was in 2005, and the highest GF value was recorded in 

2021. The results also revealed that the maximum value for REC was recorded in 2001, 

the highest for IND in 2008, and the highest for GT in 2008. 
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Table 2. Descriptive Statistics  

Variable Obs Mean Std. Dev. Min Max 

GHGE 105 283.999 338.169 -124.419 1178.342 

EPSR 105 14.113 17.916 0.254 54.037 

EPHR 105 23.922 26.097 0.270 84.021 

GF 105 89.217 15.261 58.110 126.447 

REC 105 22.597 16.525 3.180 48.920 

IND 105 29.767 7.929 17.702 47.557 

GT 105 44.519 11.535 22.106 65.975 

5. CORRELATIONS 

The correlation results (see Table 3) revealed that green trade, energy production from 

solar and hydropower resources, green finance, renewable energy certificates (REC), 

and industrialization have a positive and statistically significant relationship with GHG 

emissions in ASEAN nations.  

Table 3. Correlation  

Variables GHGE EPSR EPHR GF REC IND GT 

GHGE 1.000       

EPSR -0.525 1.000      

EPHR -0.514 -0.070 1.000     

GF -0.067 0.132 -0.002 1.000    

REC -0.304 -0.459 0.659 -0.138 1.000   

IND -0.102 -0.072 -0.360 -0.104 -0.405 1.000  

GT -0.396 0.206 -0.776 -0.032 -0.732 0.391 1.000 

 

5.1 MMQR Approach 

Finally, the researchers employed the "MMQR approach" to examine the relationship 

between the variable under investigation. The results revealed a positive correlation 

between green trade, energy production from solar and hydropower resources, green 

finance, REC, IND, and greenhouse gas emissions. The results indicated that the REC 

is significantly associated with quartiles 1 through 9 of GHGE. GT is associated 

substantially with quartiles 1-8 of GHGE. Furthermore, EPHR is significantly associated 

with all quartiles except the seventh. EPSR is considerably associated with GHGE in the 

first six and eighth quartiles. IND is significantly associated with all quartiles except 6. 

Lastly, the GF is substantially associated with quartiles 1-4 and 7-8 of GHGE.  
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Table 4. MMQR Results 

Variables Method of Moments Quantile Regression (MMQR) 

 Location Scale Quartiles   

   .1 .2 .3 .4 .5 .6 .7 .8 .9 

REC .657*** .394* -.456** -.674** -.564* -.784** -.554* -.392* -.643* -.373* -.784* 

GT .688** .509* -.904* -.392* -.599* -.442* -.320** -.643** -.202** -.674* -.011 

EPHR .584** .474** -.474* -.483* -.403 -.309* -.740* -.302* -.022 -.289** -.043* 

EPSR .500** .403* -.483* -.443** -.321* -.303** -.302* -.338* -.122 -.383* -.098 

IND .494** .490* -.594* -.844* -.732** -.654* -.387* -.022 -.382* -.574** -.483** 

GF .549* .440** -.392* -.684** -.449** -.430* -.102 -.012 -.748* -.948* -.202 

 ***, **, and * represent significant level at 1%, 5%, and 10%, respectively 



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES 

Vol: 15 No: 02 Year: 2023 ISSN: 1309-8055 (Online) (pp. 20-39) Doi: 10.34109/ijefs. 202315202 

  

31 

6. DISCUSSIONS 

The research investigates the effects of green trade, energy production from solar and 

hydropower resources, green finance, renewable energy certificates (REC), and 

industrialization on greenhouse gas emissions in ASEAN nations. The results 

demonstrated a negative relationship between green trade and environmental 

degradation. These findings are consistent with the research conducted by R. Ahmad et 

al. (2020). According to researchers' findings, integrating a green concept into trade 

practices, such as the quality of products and services traded, marketing channels, 

transportation, advertising, and customer interaction, reduces the GHG emissions from 

these practices. Therefore, it prevents environmental degradation. These results concur 

with Kang's (2020) study, which suggests that the trade of eco-friendly products and 

services increases the use of products and services that do not emit greenhouse gases 

and are safe for environmental quality. Thus, green trade reduces environmental 

degradation. These are also supported by Sarkis and Tamarkin (2005), who state that the 

work preserves the environment and its resources against GHG emissions by utilizing 

green resources and green transportation. Therefore, green trade reduces environmental 

degradation. 

The findings demonstrated that EPSR has a negative correlation with environmental 

degradation. These findings are consistent with M. Lima et al. (2020), which show that 

solar system installation is a pure energy source. Therefore, when energy is produced in 

large quantities from solar sources, businesses can access pure energy sources and 

eliminate greenhouse gas emissions. Thus, reducing greenhouse gas emissions mitigates 

environmental degradation. In addition, these findings are consistent with Shahsavari et 

al.'s (2019) conclusion that the supply of renewable energy increases when solar systems 

generate more energy. In this scenario, the energy transition is implemented, and the 

reduced pollution from economic processes resulting from using renewable energy 

mitigates greenhouse gas emissions. Thus, the production of solar energy reduces 

environmental degradation. These are also supported by Irfan et al. (2020), who note 

that greenhouse gas emissions and environmental degradation decrease in nations where 

businesses are more likely to obtain energy from solar sources. 

The results demonstrated a negative relationship between EPHR and environmental 

degradation. These findings are consistent with the research conducted by Tiwari, 

Kocoglu, Banday, and Awan in 2022. The study suggests that governments are 

prioritizing establishing hydroelectric systems and producing vast quantities of 

renewable energy. The large quantity of energy produced by these systems increases the 

use of energy sources with a lower potential to emit greenhouse gases and a high capacity 

to meet infrastructure requirements. Reducing greenhouse gas emissions reverses 

environmental degradation. These findings concur with Pata and Kumar's (2021) 

examination of the function of solar energy production in mitigating environmental 

degradation. The study hypothesizes that when hydropower systems produce significant 
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amounts of energy and successfully meet domestic energy demands, the use of 

renewable energy within the country increases. This decreases greenhouse gas emissions 

and environmental degradation. These are also supported by Alsaleh and Abdul-Rahim 

(2022), who assert that hydropower energy generation does not release harmful 

substances such as greenhouse gases into the atmosphere and protects the environment. 

The results demonstrated a negative relationship between green finance and 

environmental degradation. These findings are consistent with the findings of Xiong and 

Sun's (2022) study, which asserts that the issuance of green finance encourages green 

practices in societies and business organizations to lessen the environmental impacts of 

human activities. Due to green practices, GHG emissions from the economy and society 

decrease, and the environment is protected from pollution. Furthermore, these findings 

concur with Zhou et al.'s (2020) study, which suggests that the provision of green finance 

increases the financial resources in an economy and enhances the capacity of economic 

actors to implement environmentally favorable practices. This decreases greenhouse gas 

emissions and prevents environmental degradation. These are also supported by Sharif 

et al. (2020), who assert that green initiatives are initiated when green finance is 

available, and environmental degradation is mitigated.  

The results demonstrated a negative relationship between solar RE consumption and 

environmental degradation. These results are consistent with Adekoya et al.'s (2022) 

research. The study suggests that using clean and renewable energy sources to generate 

light, heat, ventilation, or motion for various economic processes ensures a clean 

workplace with fewer greenhouse gas emissions. According to the research conducted 

by F. Ahmad et al. (2020), using renewable energy promotes the growth and 

conservation of natural resources. This mitigates environmental degradation by 

removing the effects of GHG emissions from the atmosphere. These are also supported 

by Chien et al. (2022), who assert that replacing fossil fuels with renewable energy 

reduces greenhouse gas emissions and mitigates the environmental degradation caused 

by the greenhouse effect.  

The results demonstrated a negative relationship between industrialization and 

environmental degradation. These findings are consistent with Opoku and Aluko (2001) 

research. This study indicates that using technical processes based on conventional 

methods results in the emission of greenhouse gases that contribute to climate change. 

Industrialization encourages innovative green technologies for more efficient business 

operations. Utilizing these technologies prevents environmental degradation. These 

results concur with the findings of Munir and Ameer (2019), which also suggest that an 

increase in industrialization raises awareness among the local populace. The 

environmentally favorable procedures reduce GHG emissions and prevent GHG 

emissions from polluting the environment. Aluko et al. (2021) provide additional 

evidence that industrialization promotes area development and results in the use of 
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environmentally favorable resources and processes. Consequently, GHG emissions and 

environmental degradation decrease. 

7. IMPLICATIONS 

The significance of this research to environmental regulators, both public and private, is 

substantial. It provides guidelines for mitigating environmental degradation, which is 

necessary for an economy to achieve sustainable development. To reduce GHG 

emissions and environmental degradation, the study recommends that economic policies 

be designed to promote green trade. It also suggests that efforts should be made to 

enhance EPSR to combat GHG emissions. It would reduce environmental deterioration. 

Similarly, policymakers must strengthen EPHR to prevent environmental deterioration. 

The study also suggests that green financing should be available to reduce GHG 

emissions from human activities to mitigate environmental degradation. The study 

advises policymakers on controlling environmental degradation through green trade, 

green energy technologies, and green finance. There is a suggestion that environmental 

regulations should promote RE consumption and that environmental degradation must 

be prevented. In addition, the study suggests that industrialization must be appropriately 

managed to avoid environmental degradation. 

8. FINAL CONSIDERATION 

This study aimed to investigate the effects of green trade, EPSR, EPHR, and green 

finance on preventing environmental degradation. It was also intended to examine the 

role of RE consumption and industrialization in preventing environmental degradation. 

The results demonstrated that green modifications to trade practices, such as the quality 

of traded products and services, marketing channels, transportation, advertising, and 

customer interaction, reduce the GHG emissions from these practices. Thus, it mitigates 

environmental degradation. When solar systems generate more energy, the supply of 

renewable energy increases. Utilizing renewable energy reduces greenhouse gas 

emissions and protects the environment. Similarly, when hydropower systems produce 

a large amount of energy, the nation's use of renewable energy increases. This decreases 

greenhouse gas emissions and mitigates environmental damage. The study concluded 

that if businesses and individuals have access to green financing, green programs can be 

implemented, and there will be less environmental degradation. In addition, the results 

demonstrated that an increase in industrialization stimulates regional development, 

technological advancement, and environmental consciousness. All of this serves to 

mitigate environmental degradation. 

8.1 Direction for Future Work 

The research investigates the effects of green trade, energy production from solar and 

hydropower resources, green finance, renewable energy certificates (REC), and 

industrialization on greenhouse gas emissions in ASEAN nations. There are also some 



INTERNATIONAL JOURNAL OF ECONOMICS AND FINANCE STUDIES 

Vol: 15 No: 02 Year: 2023 ISSN: 1309-8055 (Online) (pp. 20-39) Doi: 10.34109/ijefs. 202315202 

  

34 

limitations associated with this article, which are anticipated to be eliminated by future 

researchers. First, the authors have only illuminated the role of a few factors, such as 

green trade, EPSR, EPHR, green finance, RE consumption, and industrialization, in 

preventing environmental degradation. Second, numerous management, regulatory, and 

organizational factors not mentioned here could aid in the fight against environmental 

degradation. These factors must also be recorded for comprehensive research. Third, this 

study utilizes GHG emissions to estimate environmental degradation. Future researchers 

should use a more appropriate measurement, such as CO2 emissions, to present precise 

results pertinent to a larger area.  
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