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Abstract:  

Sustainable environmental practices must be combined with economic prosperity. This is due to the possibility 

that an excessive amount of economic growth might harm the environment. This research looks at how green 

financing may help to advance sustainable, high-caliber economic growth. The sample's duration is dispersed over 

many nations. Global strategies go from expansion at a quick pace to sustainability. As a result, environmental 

factors are being taken into account more and more in the calculation of important economic metrics including 

trade liberalization, GDP growth, and foreign direct investment (FDI). The research draws attention to how 

economic activity has a detrimental influence on the environment. It focuses on emissions of carbon dioxide 

particularly and the significance of green financing to lessen these impacts. The goal of green finance, which 

backs projects like energy from renewable sources, is to minimize environmental damage while promoting 

economic stability. by the introduction of a model to systematically determine the CO2 emissions drivers. 

Policymakers may benefit greatly from the insights this study offers. The results highlight how crucial it is to 

control energy use and cut emissions while preserving economic growth.  

Key Word: Sustainability, Green Finance, GDP, FDI , STIRPAT model 

Chapter 1: Introduction 

The focus of most of the developing and developed 

countries' economic strategies has shifted from 

quick growth to high-quality, sustainable 

development. With a focus on advancing sustainable 

economic advancement, the main goal is to strike a 

balance between economic expansion and 

environmental concerns. Governments worldwide 

have been actively promoting foreign direct 

investment (FDI) inflows, Gross Domestic Product 

(GDP) growth, and trade liberalization as key 

indicators of economic stability and prosperity 

(Anser, 2019). The advancement of this indicator 

terms as economic development. The entrance of 

FDI provides a country's economy with much-

needed capital, boosting economic activity and 

supporting job creation. Additionally, it frequently 

introduces cutting-edge managerial know-how, 

boosting productivity and competitiveness in 

domestic industries. Through the opening of borders 

to foreign markets and the lowering of trade 

obstacles, trade liberalization gives consumers 

access to a greater range of goods at competitive 

costs. It encourages cost-effectiveness, 

specialization, economies of scale, and wealth 

generation (3). Countries can maximize resources 

and increase production while promoting diplomatic 

ties and international cooperation by facilitating 

international trade. Therefore, FDI inflow, GDP 

growth, and trade liberalization are all favorable 

economic indicators that contribute to a country's 

economic prosperity and development. 

Governments support these variables because they 

boost a country's ability to compete internationally, 

raise living standards, create jobs, and drive 

economic activity.  

Economic growth must be balanced with 

environmental sustainability since too much 

economic expansion can have a negative influence 

on the environment. Although trade liberalization, 

GDP growth, and foreign direct investment (FDI) all 

unquestionably advance economic development, 

experts are growing increasingly worried about the 

negative effects these factors may have on the 

environment. The status of economic and political 

institutions, population expansion, energy 

consumption, and economic growth have all been 

cited as major anthropogenic causes of 
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environmental deterioration in several studies (4). 

Scientists agree that greenhouse gases, particularly 

carbon dioxide (CO2) emissions, play a major role 

in this occurrence, which is essentially what is 

causing this increased concern. The environment is 

vulnerable to global warming. The increasing 

concern over global warming and environmental 

deterioration has prompted think tanks to advocate 

for approaches, tactics, funding, and investment 

alternatives aimed at minimizing this impending 

danger to the greatest extent feasible Hence, while 

focusing on continuous GDP growth, there should 

be an inclusion of environmental aspects to the 

production process of the GDP. The goal of green 

finance is to advance environmental sustainability. It 

has established itself as a funding strategy that is 

advantageous to the environment and the economy 

as a result of the global movement toward massive 

decarbonization. Green finance's main goal is to 

provide economic stability by promoting 

investments in green initiatives and laws that 

support sustainable practices (5). Supporting waste 

management and recycling, preserving biodiversity, 

improving water sanitation, reducing industrial 

pollution, promoting renewable energy, putting 

policies in place to combat climate change, issuing 

green bonds, and promoting environmental goods 

and services are just a few of the activities covered 

by green financing and investments. The goal of this 

idea also referred to as green development, is to 

increase economic production while minimizing 

unfavorable ecological effects for a specific resource 

investment. It therefore provides a precise indicator 

of the viability of economic growth. To achieve 

green development, however, it is necessary to 

identify the funding sources and establish plans to 

improve their efficient use. Against this backdrop, 

the present study intends to analyze the impact of 

green finance on high-quality economic 

development in several countries.  

This study adds a number of important pieces to the 

body of literature already in existence. First, it offers 

a model that can be used to identify the primary 

causes of CO2 emissions in a methodical manner. 

Future researchers who want to use similar methods 

to analyze emissions in various places can learn a lot 

from this model. Our research also advances the 

field by breaking down CO2 emissions. For 

policymakers and government representatives 

working to manage the rising energy demand while 

reducing the excessive CO2 emissions brought on 

by economic activity, the findings of our study are 

of utmost significance. A review of the literature is 

given in the next section, and information on the data 

used in our econometric models is given in the third 

section. The results are then presented in section 

four, which also provides a commentary on them. 

Finally, in the fifth section, we provide the study's 

concluding remarks.  

2. Literature Review 

2.1. Theoretical Review 

A financial tool that incorporates the ideas of 

environmentally friendly development is known as 

green finance. The development of high-quality 

production companies and the facilitation of 

investment in environmentally friendly technologies 

can be facilitated by green financial advances due to 

its crucial responsibilities in the capital provision, 

fostering innovation, regulating green initiatives, 

and distributing risk. Additionally, it can control 

business practices, promoting the wise use of green 

capital to improve the seamless integration of green 

technology development, environmentally 

conscious business operations, and the shift to a 

green economy (6). As a result, high-quality 

economic development is promoted while also 

advancing economic growth and environmental 

improvement in a balanced manner. A financial tool 

that actively promotes and incorporates green 

development methods is known as "green finance." 

It functions by performing crucial tasks such as 

facilitating capital funding, encouraging innovation, 

assuring green oversight, and reducing risk. By 

encouraging scale effects within high-quality 

production firms and providing essential financial 

support for the evolution of innovative 

environmentally friendly production methods, the 

development of green finance can have a significant 

economic impact. The rapidly growing green 

financial sector serves as an essential "capital pool" 

for businesses that produce environmentally friendly 

goods. This successfully resolves the issue of 

inadequate funding for green activities. These 

monies can be used to support initiatives to reduce 

pollution and restore the environment, continuously 

boosting the positive environmental effects of 

economic growth and promoting high-quality 

development (7). By implementing policies like 

limiting financing alternatives and raising financing 
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costs for highly polluting and energy-intensive 

businesses, the banking sector and other financial 

institutions can send strong signals to the market. 

This leads to a shift in financial resources away from 

"two high" businesses that are known for their high 

levels of energy and pollution consumption. 

Businesses are urged to share information about 

their green development projects in a green financial 

system. This covers the evaluation of pertinent data 

both beforehand and afterward (8). Based on an 

organization's dedication to green practices and its 

environmental performance, investors can deploy 

their resources more wisely and make more 

informed judgments. As a result, it is crucial for 

promoting environmentally friendly company 

practices and the wider economy. It fosters 

transparency and accountability in green practices, 

encourages industries to switch to environmentally 

friendly technologies, and makes it easier for money 

to flow to green initiatives. 

It may appear as though GDP, FDI inflow, trade 

openness, nuclear energy consumption, 

urbanization, and green financing have no 

connection to one another. Nevertheless, these 

elements are interrelated when taking into account 

their influence on the environment. These aspects 

need to be integrated using a dynamic model. In 

order to clarify these links, several models and 

hypotheses have been proposed. the outcome of 

years of investigating how environmental factors 

and economic development interact in various 

contexts. The STIRPAT model, or "Stochastic 

Impacts by Regression on Population, Affluence & 

Technology," is the primary emphasis of this study. 

Understanding the interactions between several 

variables is made feasible by the theoretical 

framework that this model provides (9). The 

STIRPAT model is an essential conceptual structure 

in research that helps to understand the complex 

interactions. This relates to the interactions between 

human conduct and the environment. The four main 

determinants are population, resources, technology, 

and the impact on the research environment. They 

may impact the effectiveness of this method. The 

model also requires data on population size and 

growth rates as additional input variables. the level 

of wealth as determined by economic metrics and 

advancements in technology. The primary objective 

of the model is to predict and measure the effects on 

the environment. Take deforestation or CO2 

emissions, for instance. It is by looking at how the 

outcome is affected when these input factors are 

changed. Extending the STIRPAT framework and 

drawing inspiration from the work of Chikaraishi et 

al (2015). He used the framework in their study and 

included a moderator variable. An expanded 

analysis is the goal of the research. Green 

investment and finance will be utilized as a 

moderator (MOD) variable in this research. The 

investigation may now look into the relationships 

between green money and investments. The main 

goal of the research is to determine how the 

environment is impacted by the availability of green 

money and investments. This in turn was impacted 

by economic and technical development. This will 

provide our study a major new angle and aid in our 

comprehension of this intricate interaction. 

2.2 Empirical Research  

It is evident from the body of research already in 

existence that promoting environmental 

sustainability is the main goal of green funding. This 

is accomplished through making investments in eco-

friendly businesses, and technologies, or by actively 

aiding eco-friendly projects. The current study 

intends to analyze green financing's role as a 

moderator in addition to examining its direct effect 

on lowering CO2 emissions. The study specifically 

wants to know whether the presence of green 

financing, when combined with elements like GDP, 

trade openness, urbanization, and nuclear energy 

consumption, either increases or mitigates the 

effects of these elements. It is still to be determined 

how green funding affects the links between 

economic indicators, such as urbanization and 

nuclear energy use, and environmental factors. The 

study draws conclusions about its potential 

moderating influence based on earlier 

groundbreaking research that clarified the definition 

and direct effects of green funding on the 

environment. 

2.2.1 Development, FDI, Trade Openness, and 

Carbon Emission:  

The research on this subject has produced varying 

and perhaps contradictory conclusions because the 

relationship between economic growth and the 

environment is complex and varied. These economic 

indicators are frequently linked to broader measures 

of economic progress, and Foreign Direct 

Investment (FDI) and trade openness are frequently 
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seen as key contributors to economic growth and 

stability. A host country's economy can profit greatly 

from FDI in several ways. expanded commerce, 

increased capital investment, and technological 

transfer. However, as indicated in reference to Xing 

and Kolstad (2002), it's crucial to understand that 

while FDI might have positive economic benefits, it 

can also have negative environmental repercussions. 

Green financing can support inclusive economic 

expansion. This study examines how many factors 

affect environmental carbon emissions using panel 

data spanning the years 1971 to 2013. It focuses 

specifically on how per capita energy use, wealth 

inequality, and economic growth affect 

environmental results. The main conclusion of the 

study is that green finance has the potential to 

promote inclusive economic growth. In plainer 

terms, it is possible to produce economic growth that 

benefits a larger range of society when financial 

processes prioritize ecologically friendly acts. This 

research demonstrates the potential of green 

financing to stimulate economic expansion. It 

simultaneously addresses environmental challenges 

and reduces economic inequalities. Numerous 

contaminants and foreign direct investment (FDI) 

have been connected by researchers. CO2 emissions 

are included in this. It was implying that 

environmental deterioration may be influenced by 

FDI. Scientists have shown a positive correlation 

between foreign direct investment (FDI) and 

environmental conservation. In their 2009 research, 

Stretesky and Lynch claimed that FDI may provide 

productive and ecologically beneficial industrial 

techniques. There may be less air pollution as a 

consequence. Merican and colleagues found that 

increased pollutant levels were a result of foreign 

direct investment (FDI). This has occurred in the 

Philippines, Malaysia, and Thailand. They found 

that FDI and pollution were negatively correlated in 

Indonesia. The Atici research from 2012 examined a 

subset of ASEAN countries. Regarding the 

connection between FDI and CO2 emissions, he 

himself reached the same result. Atici, however, 

found no evidence of a significant relationship 

between FDI and CO2 emissions in Thailand, 

Malaysia, Indonesia, or the Philippines. Similar 

findings were made in 2021 when Mujtaba et al. 

discovered a negative correlation between FDI 

influx and carbon emissions. Long- and short-term 

increases in carbon emissions were caused by a 

positive shock to FDI. The Environmental Kuznets 

Curve (EKC) and contamination haven theory have 

been used in study (Hamid et al., 2022).  

There has been an increase in interest lately in the 

impact of trade openness on environmental quality. 

Allevi et al. (2019) classified the impacts of trade 

liberalization into three categories. This effect is 

linked to the trade-off between increased production 

and environmental damage. Trade liberalization 

increases efficiency, according to Appiah-Konadu 

(2013). There's a chance that environmental 

deterioration may accelerate similarly. This result 

demonstrates that environmentally friendly 

manufacturing techniques and technology may be 

adopted during trade liberalization. The goal is to aid 

in environmental conservation (Appiah-Konadu, 

2013). Technology and manufacturing methods are 

the main topics. As stated by Krueger and Grossman 

(1995). Liberalizing trade has altered the economic 

structure, which has an impact on this effect. It 

suggests that the composition of the economy shifts. 

It may result in a greater focus on tertiary sectors or 

novel technology, which might have an effect on the 

environment. It suggests that the frame of the 

economy is evolving. It can lead to an increased 

emphasis on tertiary sectors or cutting-edge 

technologies. These might be having an impact on 

the ecosystem.  

. According to Onder (2012), as trade liberalization 

increases people's incomes, they have a tendency to 

favor ecologically friendly goods. In addition, 

Mujtaba et al. (2022) found that in upper-middle-

income nations, there was a bad correlation between 

trade openness and carbon emissions. Regarding the 

impact of trade openness on environmental quality, 

the literature, however, offers conflicting 

conclusions. In scholarly research, the 

Environmental Kuznets Curve (EKC) idea has 

garnered significant interest. the intricate connection 

between GDP and environmental impact.This is 

especially true for air quality indices such as NO, 

SO2, and CO2. It has been the focus of a lot of 

studies. It's crucial to remember that the EKC's 

prevalence might vary greatly throughout countries 

and environmental factors. Considering the 

contradicting study findings mentioned before, 

theories are proposed to account for the complexity.  

H1: Macro-Economic variables (FDI inflows, Trade 

Openness & GDP) indicating development have a 

significant impact on CO2 emissions 
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2.2.2 Green financing & Carbon Emissions 

Green finance and environmentally friendly 

investments are often used synonymously. It is a 

thorough concept with a wide range that addresses 

many financial endeavors. This means giving money 

to enterprises and programs that respect the 

environment. It supports initiatives that advance 

renewable energy and encourages the creation of 

environmentally friendly products and services. 

Plans for reaching the ultimate objective of an 

economy that is sustainable are being developed. 

The concept of "green financing" includes all facets 

of environmentally conscious finance, according to 

Höhne and Fekete (2012). The term "green 

investment" is often used interchangeably. It covers 

a wide spectrum of financial endeavors dedicated to 

advancing sustainability across several domains. 

The 2018 Poberezhna study provides clarification on 

the concept of the "green economy". Additionally, he 

outlines possible consequences for environmental 

degradation. In today's world, it is crucial to 

comprehend how green finance helps to lessen 

environmental problems. Concerns about climate 

change and sustainable development are critical in 

this context. in order to emphasize the need for green 

funding even more. According to Gianfrate and Peri 

(2019), green bonds are essential to reaching carbon 

reduction targets. Green finance's dedication to 

addressing the carbon emission problem is one of its 

main features. Initiatives aimed at lowering the 

release of greenhouse gases increasingly need 

financial backing. The perfect example of a financial 

tool for funding environmental projects and 

activities is a green bond. These kinds of bonds are 

only available for use in environmental advocacy 

initiatives. The creation of ecologically friendly 

infrastructure and energy from clean sources falls 

under this category. Further details about potential 

benefits of green bond promotion are given by 

Glomsrd and Wei (2018). They draw attention to the 

fact that green financing may also be utilized to 

support renewable energy sources. It is intended to 

decrease emissions of carbon dioxide. one of the 

primary methods that countries are using to combat 

climate change. The use of renewable energy 

sources improves the sustainability of our 

environment. Green funding helps to reduce 

greenhouse gas emissions by promoting investments 

in renewable energy projects. Hence it is 

hypothesised 

H2: Green financing has a significant impact on 

CO2 emissions. 

2.2.3 CO2 emissions as a moderator on Green 

Financing 

It is obvious that green financing functions as a 

crucial tool with the primary goal of supporting eco-

friendly activities and investments in light of the 

available literature and the expanding significance 

of environmental sustainability. Green financing has 

several facets and includes direct financial support 

for sustainable projects as well as investments in 

environmentally friendly businesses and 

technologies. However, this paper intends to explore 

its possible role as a dependent variable with CO2 

emission acting as the moderator of macroeconomic 

variables on reducing environmental difficulties. 

The key issue at hand is whether CO2, when 

combined with elements like FDI inflow, GDP, trade 

openness, urbanization, and nuclear energy usage, 

enhances or reduces their effects on the 

environment. The moderating function of CO2 

emission is still largely researched, especially with 

regard to the interconnections between economic 

indicators, urbanization, nuclear energy usage, and 

environmental results. It is reasonable to assume that 

CO2 emission functions as a buffer in the 

relationships between independent variables (FDI, 

GDP, trade openness, urbanization, and nuclear 

energy consumption) and the dependent variable 

(environmental impact), thereby reducing their 

negative impact on the environment, based on 

significant prior research that highlights the 

definition and direct effects of green financing 

(Poberezhna, 2018). Essentially, this broad theory 

contends that green financing is crucial to mitigating 

the environmental effects of many economic and 

developmental issues, promoting a future that is 

more environmentally conscious and sustainable. 

H3: CO2 emission moderates the instrumental 

variable and Green financing relationships in the 

present study.  

3. Data and Methodology 

3.1 Data 

The goal of the current study is to determine the 

effects of a number of independent variables on the 

dependent variable, CO2 emissions. These 

independent variables include FDI inflow, GDP, 
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trade openness (TRA as a percentage of GDP), 

urbanization (URB as a percentage of population), 

and nuclear energy consumption (NEC as a 

percentage of total energy usage). The possible 

moderating impact of green financing (GF), 

assessed in terms of US dollar investments in the 

renewable energy sector, is also taken into account 

in this analysis. The empirical analysis focuses on 

information on nations during the period of 2000 to 

2021. The nations in the sample were chosen based 

on two criteria: first, they had to be acknowledged 

as nuclear power powers, and second, they had to 

actively produce and use nuclear energy. The sample 

comprises eleven countries. The GDP per capita is 

computed using constant US dollars from 2017. The 

total dollar amount of incoming foreign direct 

investment divided by GDP is used to compute FDI. 

Specifically, these countries are referred to as 

nuclear power states. A comprehensive analysis of 

the complex connection is the focus of the present 

research work. It is situated amid several 

environmental and economic factors. This empirical 

study's primary objective is to comprehend how 

many important independent factors interact to 

influence carbon dioxide (CO2) emissions. An 

essential indicator for assessing environmental 

sustainability is this one. A moderator variable called 

CO2 emission is included. It is believed to moderate 

the relationships between GF (Renewable Energy 

Consumption) and the independent parameters. 

Additionally, the research adds a fascinating 

dimension to its analysis. The study's variables have 

been carefully selected and are relevant. The World 

Bank data website was the primary source of the data 

utilized in this study. It is anticipated that the 

findings would inform policy decisions and broaden 

the corpus of knowledge on conservation. It gives us 

an understanding of how green finance may 

contribute to a future that is more environmentally 

conscious. 

3.2 Methodology 

 The present study incorporates the  Dietz and Rosa 

STIRPAT model (Dietz & Rosa, 1997) 

The empirical model will be   

CO2it = f (FDIit; GDPit; TRAit; URBit; NECit; GFit)  

CO2it = β0 + β1FDIit + β2GDPit + β3TRAit + β4URBit 

+ β5NECit + β6GFit………….1 

Finally, the empirical model which established the 

impact impact of green finance on high-quality 

economic development 

GF= β0 + β1FDIit + β2GDPit + β3TRAit + β4URBit + 

β5NECi + β6 (FDIit* CO2it) + β7(GDPit *CO2it) + β8 

(TRAit*CO2it) + β9 (URBit *CO2it)  + β10 (NECit * 

CO2it) + μit…………..2 

In this instance, "i" stands for particular nations, and 

"t" for particular periods. The phrase "(It)" denotes 

the mistake. It considers arbitrary or unreasonable 

variations in the data for every country and historical 

era. The natural logarithms of these variables are 

often calculated in order to convert them. It occurs 

when panel data regression is used, and various 

variables have various scales for measuring them. 

This helps to standardize the data and addresses the 

issues brought about by different units and 

magnitudes. Before starting to examine the panel 

data, panel unit root tests and panel co-integration 

tests must be performed. Preventing false regression 

traps requires taking these first steps. It ensures that 

the subsequent regression analysis will be accurate. 

For each variable, a correlation matrix and 

descriptive statistics are calculated. The main 

patterns in the data are succinctly summarized by 

these statistics. It will illuminate the connections 

between the variables as well. To evaluate the 

stationarity of the variables, four-panel unit root 

tests are used. These tests include the Im-Pesaran 

test, the Levin, Lin, and Chu test, the Phillips-Perron 

test, and the Augmented Dickey-Fuller test. Each of 

these tests ascertains if the variables exhibit time-

varying stationary behavior. One important premise 

in time-series analysis is stationarity. The reason for 

this is because non-stationary data may lead to 

inaccurate regression results, which inflate the 

significance of correlations that are not. Long-term 

correlations amongst the variables are looked at 

once stationarity has been confirmed. Panel co-

integration tests, such as those developed by Pedroni 

and Kao, are used for this. A continuous long-term 

link between the factors in question is suggested by 

co-integration. It's critical to comprehend their 

interactions. The process then proceeds to estimate 

the values of the regression coefficients. It comes 

after making sure the components' long-run co-

integration exist. The fully modified OLS (FMOLS) 

method, which Phillips and Hansen first used in 

1990, is used in this work. It accounts for both the 

main effects of the variables and their interaction 
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effects, making FMOLS a reliable method for 

estimating regression coefficients in the presence of 

co-integration.  Apart from that panel data regression 

method was used to analyse the fixed effect and 

random effect for this model.   The present study 

uses STATA software for the empirical analysis.  

4. Findings  

The data gives a thorough summary of the statistical 

analysis done on a group of variables and provides 

information on their traits and correlations. The 

reader is given summary statistics in Table 2, 

including mean, median, and standard deviation 

values, which act as preliminary indicators of the 

central tendency and variability of the variables. The 

emphasis in Table 3 now switches to the correlation 

coefficients and the probabilities that go along with 

them,. Correlation coefficients are essential for 

illuminating any potential linear correlations 

between pairs of data. The correlation scale ranges 

from +1 (signifying a perfect positive correlation) to 

-1 (signifying a perfect negative correlation), with 0 

at the midpoint suggesting absolutely no linear link. 

One of the main problems with data analysis is 

multicollinearity. This is so because it stresses in the 

paragraph. Multicollinearity is the outcome of 

significant correlations between independent 

variables in a model. This may make it challenging 

to interpret how each variable affects the dependent 

variable in a different way. This section establishes 

a threshold to address this problem. Factor of 

Variance Inflation." In a regression study, 

multicollinearity is evaluated using a statistical 

metric called VIF. For this test, five is the threshold 

value. The lack of considerable multicollinearity in 

the model under examination is the main conclusion 

of this investigation. The correlation matrix and the 

results of the VIF test demonstrate this. This implies 

that there isn't much of a correlation between the 

variables being studied. This is due to the fact that 

multicollinearity is unimportant. This outcome is 

significant because it provides researchers with 

assurance that they may proceed with more analysis. 

Regression modeling is one instance of this. This is 

not unduly impacted by multicollinearity's 

aggravating effects. 

 

                                           Figure 1: Descriptive Statistics 

 

Figure 2: Correlation Table 
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Figure 3: Multicollinearity test  

The study defines multicollinearity as a weekly 

correlation between the independent variables in a 

regression model. Every variable in the model has a 

VIF value that is less than the conventional cutoff 

criterion of 5. It suggests that they still keep a fair 

amount of separation from one another. For 

"Log_Trade," "Foreigndiri," and "Alternativy," the 

corresponding VIF values are 1.37, 1.10, and 1.05, 

accordingly. They are very consoling. Despite 

"Urbanpopull" and "log_GDP" having considerably 

higher VIF values (2.56 and 2.54, respectively).  

They still fall well inside the permitted range. These 

figures are unremarkable and can have a negligible 

impact on the coefficient of variation computations. 

The model's tolerable level of multicollinearity is 

further demonstrated by the average VIF across all 

variables, which was calculated to be 1.72. With 

these values, the variables in the model have little 

multicollinearity, which means that their individual 

contributions are distinct and are not masked by 

correlations with other predictors. The information 

presented in Table 4 summarizes the findings of a 

thorough cointegration analysis conducted on a 

panel dataset consisting of 11 panels observed 

during 19 different time periods. The goal of 

cointegration analysis, a crucial tool in time series 

econometrics, is to determine whether there is a 

stable, long-term link between different time series 

variables, which would indicate that they move in 

lockstep over a long period of time. the p-values 

assigned to the provided test statistics. There have 

been several cointegration tests performed, 

including modified Dickey-Fuller and unadjusted 

Dickey-Fuller tests. The null hypothesis of no 

cointegration is consistently rejected across all of 

these tests at conventional significance levels (e.g., 

p 0.05), providing strong support for cointegration 

between the panels. 

 

Figure 4: Cointegration test  

Using Fully Modified Ordinary Least Squares 

(FMOLS), the baseline cointegration regression 

model explores the complex long-run connection 

between CO2 emissions per kilogram of purchasing 

power parity (CO2emissionskgper2017PPP) and a 

number of significant independent variables. The 

model first and foremost shows a strong negative 

correlation between CO2 emissions and log-

transformed GDP (log_GDP), indicating that as a 

country's GDP increases, its emissions per unit of 

PPP tend to decrease. In contrast, Log_Trade has a 

positive correlation, demonstrating that rising 

commerce is associated with rising emissions. 

Urbanization is important, and annual expansion in 

the urban population has a significant detrimental 

effect. Reduced emissions are associated with 

slower urban population growth. Urbanization is 

important, and annual expansion in the urban 

population has a significant detrimental effect. 

Reduced emissions are associated with slower urban 
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population growth. Additionally, a switch to 

renewable energy is linked to fewer emissions, as 

shown by renewable energy consumption. 

Additionally, foreign direct investment 

(Foreigndirectinvestmentneti) may help reduce 

emissions by transferring technologies and 

enhancing efficiency. Additionally, using nuclear 

and alternative energy sources has a detrimental 

effect on emissions (Alternativeandnuclearenergy). 

 

 

Figure 5: FMOLS model (Baseline model) 

Results from two separate panel data regression 

models—a fixed-effects (inside) regression and a 

random-effects regression—are presented in the 

given output (Figure 6 and 7). In econometrics, these 

models are frequently used to analyze data that has 

both cross-sectional and time-series dimensions. 

They aid in understanding the relationship between 

a dependent variable (in this case, renewable energy 

consumption) and independent variables 

(predictors), while also taking into account potential 

group-level effects. We are interested in 

investigating the effects of different independent 

variables (log_GDP, log_Trade, 

Urbanpopulationgrowthannual, 

Foreigndirectinvestmentneti, 

Alternativeandnuclearenergy, int_GDP1, 

int_Trade1, int_urban1, int_FDI1, and int_nuc1) on 

the consumption of renewable energy across 11 

different countries using the fixed-effects (within) 

regression model. This model includes a fixed effect 

for each nation, effectively removing time-invariant 

variations between countries from the analysis while 

accounting for particular country-specific effects. 

The fixed-effects model's outcomes point to a 

number of important conclusions. The R-squared 

value for within-group variance is 0.8058, indicating 

that the independent variables included within each 

country account for around 80.58% of the variation 

in renewable energy usage. Certain variables, such 

log_GDP, Int_nuc1, Alternative and nuclear energy, 

have low p-values. It demonstrates that they are very 

important statistical predictors of renewable energy 

usage. For example, a significant decline in the 

utilization of renewable energy is correlated with an 

increase in log_GDP. Conversely, the random-

effects regression model makes the assumption that 

the distinct impacts of each nation are random. It 

determines a standard set of coefficients for every 

nation. Individual variations from the shared set of 

coefficients are taken into account.. 
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Figure 6: Panel Data Regression model (Fixed effect) 

 

Figure 7: Panel Data Regression model (Random effect) 
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Numerous noteworthy implications are suggested by 

the fixed-effects model's findings. For within-group 

variation, the R-squared value is 0.8058. It shows 

that 80.58% of the variance in the use of renewable 

energy is explained by the independent variables 

included in each nation. Several variables, including 

log_GDP, Int_nuc1, Alternative and nuclear energy, 

have low p-values. It demonstrates that they are very 

important statistical predictors of renewable energy 

usage. For example, a significant decline in the 

utilization of renewable energy is correlated with an 

increase in log_GDP. The random-effects model 

offers various coefficient estimates for the 

independent variables, though. In particular, 

Log_Trade, AlternativeandNuclearenergy, 

int_GDP1, int_Trade1, and int_nuc1 are statistically 

significant predictors of the use of renewable energy. 

The random-effects model does not discover 

statistical significance for log_GDP, in contrast to 

the fixed-effects model. The analysis finds 

discrepancies between the two models in terms of 

the importance and direction of some coefficients. 

This emphasizes how critical model selection is 

when analyzing panel data. When we think that 

characteristics unique to a certain country are 

influencing the connection between variables, the 

fixed-effects model is more appropriate. The 

random-effects model, in contrast, posits that 

country-specific effects are arbitrary and unrelated 

to the independent variables. The study infers that 

there is a systematic difference between the 

coefficients obtained in the fixed-effects and 

random-effects models because the p-value is so 

modest. The relationship between independent 

variables and the utilization of clean energy appears 

to be better illuminated by the fixed-effects model. 

 

Figure 7: HausmanTest 

5. Discussion  

The study's findings provide important light on the 

connection between a number of macroeconomic 

variables and CO2 emissions. It clarifies the possible 

moderating influence of green funding as well. The 

results highlight the importance of comprehending 

how economic expansion affects the environment. 

Additionally, it has the ability to lessen the impact of 

green finance. Among of the primary findings of the 

research is the significant and indirect impact of 

several macroeconomic variables on carbon dioxide 

emissions. Two important factors are the Gross 

Domestic Product (GDP) and Foreign Direct 

Investment (FDI). Trade transparency has been 

shown to have a major influence in increasing 

greenhouse gas emissions. Anser (2019) and Hanif 

found that FDI, GDP, and emissions of carbon 

dioxide were positively correlated. The present 

investigation is in conflict with earlier research that 

was conducted. In line with earlier research by Dong 
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et al. (2018), the study highlights the contribution of 

renewable energy use to CO2 emission reduction. 

This demonstrates how nuclear power might 

environmentally friendly replace conventional 

energy sources. It promotes the environment's 

preservation. The findings show that FDI, trade 

transparency, and GDP may all benefit greatly from 

green financing. This result is consistent with further 

research by Glomsrd and Wei (2018) and Gianfrate 

and Peri (2019). It implies that green money may 

improve environmental sustainability via lowering 

carbon dioxide emissions. Furthermore, the data 

reveals a troubling trend. The environment is still 

being positively impacted by urbanization. Even 

with the possible benefits of green funding, this is 

the case. It demonstrates that green finance suffered 

when CO2 emissions were present. This contradicts 

previous research by Anser (2019), It connected 

increased CO2 emissions with urbanization. The 

need of careful urban planning and sustainable urban 

development strategies is emphasized in this 

conclusion. Especially in poor countries with 

nuclear power. 

In conclusion, this research contributes to our 

understanding of the intricate relationship between 

sustainability of the environment and economic 

growth. It also clarifies how green finance works in 

jurisdictions with nuclear power. It highlights how 

using nuclear energy and financial transparency may 

lower CO2 emissions. It draws attention to the 

detrimental consequences that economic indicators 

like GDP and FDI have on the environment. The 

importance of green funding as a tactic for 

environmental preservation is also emphasized in 

the paper. Even yet, it falls short in addressing the 

issues brought on by urbanization. All things 

considered, the results provide lawmakers and 

stakeholders with useful information.  

5. Recommendation 

The new analysis adds green financing as a 

moderator to the STIRPAT (Stochastic Impacts by 

Regression on Population, Affluence, and 

Technology) model. In the context of nuclear power 

states, the main objective is to examine how key 

macroeconomic indicators, such as foreign direct 

investment (FDI), gross domestic product (GDP), 

trade openness, nuclear energy consumption, and 

urbanization, affect environmental outcomes, 

specifically CO2 emissions. A possible strategy to 

lessen the negative environmental consequences of 

these economic issues is presented: green funding. 

Several econometric methodologies are used to 

accomplish these research goals. Its purpose is to 

examine how the moderating, dependent, and 

explanatory factors relate to one another.The 

research draws attention to an important and urgent 

problem. Countries' unrelenting quest of economic 

expansion often has negative effects on the 

environment. Governments tend to undervalue and 

ignore these. For countries, achieving economic 

success is still the major objective. The associated 

environmental difficulties and disasters are often 

disregarded. The results highlight how urgent it is 

for nations to create and put into effect strict 

environmental laws. It complements their plans for 

economic expansion. It is essential that 

environmental sustainability and economic growth 

coexist. It can currently be disregarded.  

The use of energy is essential to economic 

development. The study's findings provide strong 

proof. It is claimed using nuclear energy has a good 

impact on the environment. Thus, it can be argued 

that increasing the number of nuclear power plants 

may both improve the economy and advance nuclear 

energy. It lessens its influence on the environment as 

well. This outcome emphasizes the probable 

benefits of developing infrastructure for nuclear 

energy. It is a means of achieving both financial and 

ecological objectives. The main result of the 

research is the link between development and 

contamination. The results highlight the need for 

stringent checks and balances. It is a policy measure 

to lessen the adverse effects of urbanization on the 

natural world. if there is no practical way to halt the 

urbanization trend. The paper also stresses how 

important it is to create and implement 

countermeasures. It's to keep the natural world safe. 

It is recommended that governments develop plans 

to lessen the negative environmental consequences 

of FDI. It included favoring labor-intensive 

manufacturing techniques over ones that required a 

lot of money. It encourages businesses to adopt eco-

friendly procedures and technology. The report also 

emphasizes the possibilities of green finance. Thus 

yet, not much study has been done in this area. The 

results provide the basis for acknowledging green 

funding as an essential moderator. It lies between 

ecological results and macroeconomic prosperity 

metrics (FDI, GDP, trade openness). Prioritizing 

green activities and promoting green financing via 
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fiscal policies are advised for regulators and the 

government. To support sustainable economic 

development, there should be aggressive promotion 

of a variety of green finance alternatives. To sum up, 

the results of the research have important 

ramifications for theory and policy. the STIRPAT 

model's inclusion of green finance as a moderator. It 

creates new opportunities for this kind of study. This 

framework may be expanded upon in further 

research. It could use sophisticated econometric 

models and concentrate on various areas and 

nations. Additionally, researchers might investigate 

the mechanisms by which environmental elements 

are impacted by economic growth factors. It takes 

into account the influences of technique, composite, 

and scale individually. In the end, the research 

emphasizes how important it is to strike a balance 

between environmental preservation and economic 

success. It offers insightful advice to stakeholders 

and legislators attempting to tackle the difficult 

problems. It includes falsehoods about sustainable 

development in states with nuclear energy sources. 

. 
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