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This study examines the role of natural resources, green energy 
and green finance in influencing environmental degradation using 
the data of 105 BRI countries from 2001 to 2021. For data 

analysis, different panel data estimation approaches, i.e., cross-
sectional dependence tests, slope homogeneity tests, panel 
cointegration tests, FGLS and PCSE models, and DH causality 
tests, are used. The outcomes of CIPS and CADF tests display that 
the variables ED, GDP, NR, and GF are stationary at level, 
whereas GE and TR are stationary at I(1). The Westerlund and 

Pedroni cointegration tests confirm the long-run cointegration in 
a model. Furthermore, the FGLS model validates the EKC 
framework in BRI countries. The findings also show that green 
energy and green finance are critical for reducing CO2 emissions 
in BRI countries. The study also shows that natural resources are 
augmenting the CO2 emissions in BRI countries. Therefore, based 
on the study outcomes, it is concluded that BRI countries should 

promote green finance and green energy to enhance 
environmental quality. 
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1. Introduction 

Environmental degradation, ecological imbalances, climate disruptions, and climate 

change have recently been some of the most divisive topics in developed and developing 

countries. Speedy economic growth and industrialization leads to intense use of traditional energy 

sources and natural resources (NR), which increases waste and residuals in the environment and 

causes harm to the ecosystem (Usman & Jahanger, 2021). CO2 emissions are the primary factor 

of these degradations and reflect the widespread concern for environmental quality (EQ). Fossil 

fuel combustion and biomass burning are associated to human activities that produce GHGs alter 

the atmosphere and climate globally. Over the past few decades, human activities have extended 

in various ways, leading to quick urbanization and industrialization, which in consequence has 

augment energy consumption and caused environmental harm (Iram et al., 2024; Shah, Asghar, 

& Riaz, 2020; Sibt-e-Ali et al., 2023). Environmental issues such pollution, poor sanitation, and 

the substantial depletion of NR and forest reserves have been major issue for the countries in 

recent years (Danish, Baloch, & Wang, 2019). Because of their detrimental effects on the 

environment, especially in light of climate change, these plentiful resources have raised concerns 

throughout the world (Sakariyahu et al., 2023). Income and natural resources are also related. 

Early in their development, nations typically consume more energy with less focus for 

environmental quality. Although, as growth endures, concerns turns to renewables with a rise in 

clean energy, NR preservation, etc. (Sibt-e-Ali et al., 2023). As a result, the atmosphere begins 

to get better. Growth in the economy encourages industrialization, which raises the extraction of 
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NR (Asghar et al., 2024; Ishfaq et al., 2024). By increasing emissions, the use of NR for mining, 

farming, and deforestation may lower environmental quality (Danish et al., 2019). 

 

Environmental quality and green finance (GF) are strongly correlated.  Green finance 

promotes sustainability and environmental protection (Kemfert et al., 2019).  Green finance 

mixes business and environmental responsibility. Green finance prioritizes environmental 

conservation above typical financial activity. Green finance describes achieving commercial goals 

while considering environmental impacts. Green finance protects the environment, unlike 

traditional finance (Wang & Zhi, 2016). Mukhtarov et al. (2018) demonstrated that green 

financial development lowers EQ and increases energy use because financial development makes 

financing affordable and accessible to people and businesses (Asghar et al., 2024; Sadorsky, 

2011). Similarly, green financial development attracts FDI, encouraging energy-intensive growth 

and degrading the environment (Dhrifi, Jaziri, & Alnahdi, 2020). Similarly, green energy (GE) is 

used to create a sustainable environment. An environment free of emissions can be reached by 

concentrating on sustainable development and green energy. The adoption and use of green 

energy and technology offer potential means of establishing and implementing a sustainable 

environment. The result of sustainable energy strategies is environmental sustainability. Utilizing 

renewable energy sources like solar, tidal, wind, and biomass can be advantageous. Thus, 

investment in renewable energy replaces fossil fuels, which is more environmentally friendly and 

sustainable (Li et al., 2023; Midilli, Dincer, & Ay, 2006).  Therefore, GE is imperative to reduce 

ED. 

 

The Belt and Road Initiative (BRI) nations have seen remarkable economic expansion over 

the past few decades. However, this rapid expansion contributed to a significant loss of natural 

resources, which accelerated environmental problems. The BRI nations were selected as a sample 

for this paper for a number of reasons. First, BRI nations possess a substantial portion of the 

global NR: 58.54%, 53.82%, 74.69%, and 55.17% of the world's total oil supply (thousand 

barrels per day), dry natural gas production (billion cubic feet), coal production (thousand short 

tons), and crude oil proved reserves (billion barrels), respectively (BP, 2019). Second, 54.63% 

of the world's population resides in these BRI nations, which account for 38.5% of the world's 

land area, 23.52% of its GDP, and 24% of its household consumption. Thirdly, these nations 

contribute significantly to global CO2 emissions; in 2014, BRI countries accounted for 9816.77 

metric tons of global emissions (WDI, 2019). Therefore, considering the ED impacts, this study 

analyzes the role of NR, GE and green finance in influencing ED in BRI nations. The outcomes of 

the study will be helpful for the policymakers of the BRI countries in designing environmental 

policies by considering the role of NR, GE and GF.  

 

2. Literature Review 
The effect of NR, green energy and GF on environmental degradation (ED) was analyzed 

by different scholars. In this section, the literature of some of these studies is presented. 

 

2.1. Relationship between Natural Resources and ED 

Several researchers examines the association between NR and ED such as from 1990 to 

2021, Sibt-e-Ali et al. (2023) examined how ED in East and South Asia was impacted by 

technological innovation (TI), NR, globalization, and the use of renewable energy (REC). The 

results displayed that REC, TI and globalization lower emission levels while growth of the 

economy dramatically deteriorates ecological quality. Using data from 1990 to 2018, Majeed et 

al. (2022) investigated the non-linear impact of globalization, technological advancement, and 

NR on the ecological footprint in BRI countries. The results demonstrated that technical 

advancements aid in halting ED while NR substantially damages the EQ. Aladejare (2022) 

examined how ED in the five wealthiest African countries occurred between 1990 and 2019 as a 

result of globalization and NR. The outcomes demonstrated that ED was largely caused by NR. 

In contrary, urbanization improved environmental sustainability while globalization decreased 

environmental deterioration. The dynamic relationships between ASEAN's NR, HC, growth of the 

economy (EG), and ecological footprint from 1990 to 2016 were examined by Nathaniel (2021). 

The outcomes validated the adverse influence of NR, HC and EG on EQ. Using data from 1990 to 

2018, Luo et al. (2023) evaluated the effect of EG and NR on ED in Asian nations. The outcomes 

exhibited that carbon emissions and NR were strongly positively correlated, especially among 

low-income nations. The study also showed that, for middle- and low-income countries, EG and 
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ED was positively correlated, whereas for high-income countries, the link was negatively 

correlated. Therefore, considering the previous studies, the following hypothesis is developed: 

 

H1: Natural resources are positively associated with the ED in BRI countries 

 

2.2. Relationship between Green Energy and ED 

Iram et al. (2024) determined the different factors of ED in OIC economies by exercising 

the data from 2003 to 2021. The study revealed that FDI and ICT use positively enhanced 

environmental degradation (ED) while financial development and REC negatively related to ED 

in OIC countries. Similarly, Kartal et al. (2022) examined the link between energy use and ED in 

the United States from 1989 to 2021. The outcomes reveled that energy use significantly affects 

ED. The results also demonstrated the significance of REC to reduce ED. According to the findings, 

US policymakers should focus on lowering their reliance on fossil fuels and increasing the REC by 

changing their energy structure to emit less CO2 emissions. Khan et al. (2021) examined the 

influence of trade, FDI, REC, and tourism on ED for the years 1985 to 2018. The results 

demonstrated that REC negatively affects ED while FDI has a positive influence in rich countries 

whereas it has an adverse effect on ED in underdeveloped countries. Belaïd and Zrelli (2019) 

investigated the relationship between ED, GDP, NREC and REC in the context of Mediterranean 

nations between 1980 and 2014. The outcomes demonstrated that there was a reciprocal 

relationship between NREC and ED. REC and ED, GDP and ED, and NREC and ED were revealed 

to have unidirectional causal relationships. Therefore, following the previous studies, the 

following hypothesis is developed: 

 

H2: Green energy is negatively associated with the ED in BRI countries 

 

2.3. Relationship between Green Finance and ED 

Liu et al. (2022) investigated the influence of FD and institutional quality (IQ) on the 

ecological footprints of developing nations using data spanning 1990 to 2018. The findings 

showed that FD degrades ecological quality by increasing ecological footprints. Their research 

also showed that HC and IQ decline the ecological footprints. Furthermore, financial development 

(FD) promotes EQ via the use of HC. Inamullah and Rehman (2022) evaluated the impact 

financial expansion from 1974 to 2018 on ED in Pakistan. The study discovered that financial 

development has an adverse effect on ED. Population growth, ED, and FDI all had positive and 

statistically significant effects over time. Trade has an adverse and significant influence on ED. 

Wang, Cai and Elahi (2021) explored the impacts of various GF mechanisms under various 

environmental regulatory intensities. From 2005 to 2017, the study examined panel data from 

126 Chinese cities. The findings demonstrated that GF instruments significantly reduced the 

intensity of CO2 emissions and that GF was flexible enough to accommodate environmental 

requirements with varying degrees of strictness. The study concluded that a managerial change 

was needed in green financing and environmental laws to reduce CO2 emissions and enhance 

sustainable development. From 2004 to 2017, Zaidi, Hussain and Uz Zaman (2021) explored the 

connections among ED, EC, and financial inclusion in OECD economies. The study found a direct 

link between financial inclusion, ED, and energy use. Therefore, considering the previous studies, 

the following hypothesis is developed: 

 

H3: Green finance is negatively associated with the ED in BRI countries 

 

3. Data and Methodology 
To examine the role of NR, green energy, and green finance on ED, this study used the 

panel dataset of 105 Belt and Road Initiative (BRI) countries from 2001 to 2021. We collected 

the data for all the variables from the World Development Indicators. The study model is based 

on the EKC framework, which states that at the initial phases of development, an increase in GDP 

contributes to the ED in a country, but after a certain point, it tends to reduce it. Furthermore, 

we have added green energy, green finance, and natural resources as core variables in a model. 

In addition, trade openness is used as a control variable. The model’s econometric form is given 

as under: 

 

                      

2

1 2 3 4 5 6itit o it it it it it itED GDP GDP NR GE GF TR u      = + + + + + + +
  (1) 
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Where ED indicates environmental degradation, GDP is the gross domestic product, NR 

indicates natural resources, GE represents green energy, GF indicates green finance, TR refers 

to the trade openness and uit is the error term. 

 

Table 1: Variable’s Descriptions 

Variables Descriptions 

ED Environmental Degradation (CO2 emissions kt) 

GDP Gross domestic product (Current US dollars) 
NR Natural resource rents (Percent of GDP) 
GE Renewable energy consumption (Percent of total energy consumption) 
GF Financial development (Credit to private sector as a percent of GDP) 
TR Trade openness (as a percent of GDP) 

 

Figure 1: Conceptual Model 

 
 

For data analysis, different panel data estimation techniques are used. First, the 

descriptive and correlation coefficient is used. Second, cross-sectional dependency (CD) and 

slope homogeneity (SH) tests are exercised. Third, panel cointegration tests are used. Fourth, 

FGLS model is used for the long-run estimation and PCSE model for robustness estimation. Lastly, 

DH causality test is used to check the casual relationship between the variables.  

 

Figure 2: Methodological Framework 

 

ED

GDP (+)

GDP2 (-)

NR (+)

TR (-)

GF (-) 

GE (-) 
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3.1. Cross-Sectional Dependence Test 

CD test that was established by Pesaran (2004) is exercised in a study to check the CD. 

When economies are interconnected on a regional or international level, CD is recognized to 

exist. CD is evaluated to avert the issues of biasedness, and inconsistency in panel data. The CD 

test is estimated by using the subsequent equation: 

 

1 2

1 1

2

( 1)

N N

ijij

i j i

T
CD T h

N N

−

= = +

 
=  

−  


      
(2)

 

 

Where h refers to the correlation coefficient, x2 is asymptotic circulation for fixed, N 

indicates the size of the cross-section, and T is the time period. The null hypothesis for CD test 

is no CD against alternative hypothesis presence of CD. 

 

3.2. Slope Homogeneity Test 

When using panel data in econometrics, slope homogeneity is essential to test. Cross-

sectional units and SH between nations are related (Pesaran, 2004). The slope homogeneity is 

tested using the following hypotheses: 

 

Ho: “Slope coefficients are homogeneous” 

H1: “Slope coefficients are heterogeneous” 

 

3.3. Panel Unit Root Test 

Second-generation panel unit root tests are being utilized instead of traditional ones 

because of their ability to address the CD problem in recording the variables' integration order. 

For stationary test, we employed Pesaran (2007) framework, which is also known as CIPS and 

CADF. The outcomes of the 2nd generation unit tests are dependable in the presence of 

heterogeneity and CD among the economies under investigation. 

1 ,

1

N

it it i it i it i t j it

j

x x T x   − −

=

 = + +  +  +

     
(4)

 

 

Where Δ indicates a differenced function, xit refers to the variables with time series and 

cross sections, xi,t-j is the 1st lag difference handling  serial correlation among the errors, α is the 

divergent intercept, T is time and vit is the error term. 

 

3.4. Approaches for Long-Run Parameters of Model  

For the long-run estimation of parameters, the study used a feasible generalized least 

square approach (FGLS). FGLS model can produce reliable outcomes when the panel data have 

more time series (T) than size of the cross sections (N) (Alharthi & Hanif, 2020; Iram et al., 

2024). In addition, this approach also address the issues of SH and CD. Furthermore, for the 

robustness of FGLS model, the study employs panel corrected standard errors (PCSEs) model 

that was developed by Beck and Katz (1995). This approach is also useful and address the issues 

of SH and CD. 

 

4. Results and Discussions 
4.1. Descriptive Analysis 

Table 2 reveals the descriptive estimates of variables. The results shows that the mean 

values of ED, GDP, NR, GE, GF and TR in BRI countries are 9.4937, 24.0975, 0.9517, 3.2456, 

3.2198 and 4.3085, respectively. The maximum values of ED, GDP, NR, GE, GF and TR are 

16.2908, 30.5114, 4.5952, 4.5884, 5.5400 and 5.9613, respectively. In contrast, the minimum 

values of ED, GDP, NR, GE, GF and TR are 4.6977, 19.7518, -6.8424, -2.5996, -6.4292 and 

1.4176, respectively. The skewness values of ED and GDP indicate the distribution is positively 

skewed while the distribution of NR, GE and GF are negatively skewed. Lastly, kurtosis values of 

all the variables are greater than 3 signifying that the distribution of ED, GDP, NR, GE, GF and 

TR are leptokurtic.  
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Table 2: Descriptive Estimates 

Variables Mean Maximum Minimum  S.D. Skewness Kurtosis 

ED 9.4937 16.2908 4.6977 1.9439 0.2819 3.4007 
GDP 24.0975 30.5114 19.7518 1.7632 0.3182 3.1707 

NR 0.9517 4.5952 -6.8424 1.9219 -1.0391 4.6252 
GE 3.2456 4.5884 -2.5996 1.1234 -1.0963 4.0095 
GF 3.2198 5.5400 -6.4292 1.2951 -2.9429 19.5809 
TR 4.3085 5.9613 1.4176 0.4785 -0.1371 3.6752 

 

4.2. Correlation Analysis 

Correlation matrix examines the extent of association between any pair of variables. The 

estimates of correlation coefficient are given in Table 3. The outcomes show that environmental 

degradation is positively correlated to the GDP (0.816), and NR (0.182) while ED is negatively 

correlated to the GE (-0.515), GF (-0.453) and TR (-0.020). 

 

Table 3: Correlation Matrix 

 Correlation ED GDP NR GE GF TR 

ED 1.000           
GDP 0.816 1.000         
NR 0.182 -0.225 1.000       

GE -0.515 -0.348 0.210 1.000     
GF -0.453 0.427 -0.476 -0.285 1.000   
TR -0.020 -0.100 -0.266 -0.286 0.286 1.000 

 

4.3. CD and Slope Homogeneity Analysis 

To evaluate the CD among BRI countries, we have used Pesaran CD test. CD test statistic 

value of all the variables is statistically significant as shown in Table 4, demonstrating that CD 

holds in BRI countries. It suggests that any shock in any of the BRI country can influence the 

economies of other BRI countries. In contrast, slope homogeneity test shows that Δ Test and Δ 

Adj Test values are statistically significant, indicating that the Ho is rejected and it is proposed 

that the issue of slope heterogeneity prevails in the model.  

 

Table 4: CD and SH Test Estimates  

Variables Pesaran CD P-Value 

ED 90.31*** 0.0000 

GDP 303.51*** 0.0000 

NR 82.25*** 0.0000 
GE 14.12*** 0.0000 
GF 88.93*** 0.0000 
TR 30.7452*** 0.0000 

Slope Homogeneity Test 

Δ Test 32.389*** 0.0000 
Δ Adj Test 41.166*** 0.0000 

Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 
 

4.4. Panel Unit Root Analysis 

Following the issues of CD and slope heterogeneity, we have applied 2nd generation unit 

root tests as 1st generation unit root tests does not deals with the issues of CD and slope 

heterogeneity. For this purpose, CIPS and CADF tests are employed and their estimates are 

shown in Table 5. The outcomes CIPS and CADF tests confirms that the variables ED, GDP, NR 

and GF are stationary at I(0) whereas GE and TR are stationary at I(1), suggesting the mixed 

order of integration.  

 

Table 5: Unit Root Test Estimates 

Variables CIPS CADF Outcomes 

I(0) I(1) I(0) I(1) 

ED -2.254*** -3.587*** -2.395*** -4.302*** I(0) 
GDP -2.683*** -4.826*** -2.775*** -3.992** I(0) 

NR -2.515* -3.731*** -2.529*** -5.324*** I(0) 
GE -1.762 -4.179*** -1.192 -2.826*** I(1) 
GF -2.196** -2.976*** -2.241*** -4.730*** I(0) 
TR -1.722 -3.848*** -0.992 -2.077** I(1) 

Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 
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4.5. Panel Cointegration Analysis 

For the model’s long-run cointegration among variables, we have utilized Westerlund and 

Pedroni cointegration tests. Table 6 demonstrates the outcomes of the cointegration tests. The 

variance ratio of the Westerlund test is designates to be statistically significant at the 5% level. 

Similarly, Modified PP t, PP t and ADF t tests found statistically significant values. Therefore, 

Westerlund and Pedroni test suggest that the long-run cointegration exists between the variables 

in a model. 

 

Table 6: Panel Cointegration Test 

Westerlund Cointegration 

Test Statistic Prob. 

Variance Ratio -2.8875** 0.0190 

Pedroni Residual Cointegration Test 

Modified PP t -2.0121**  0.0221 

PP t  -2.3473**  0.0105 

ADF t  -11.6428***  0.0000 
Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 

 

4.6. FGLS Analysis 

Considering the issues of CD and SH, we have applied FGLS approach for the long-run 

estimation of parameters. Firstly, the findings display that GDP is positively and considerably 

linked with the ED in BRI countries. The GDP’s coefficient directs that the ED increases by 3.49 

percent for every percent increase in GDP. Furthermore, the square of GDP is turn out to be 

negatively linked to the ED in BRI countries. These outcomes confirms the EKC framework in BRI 

countries suggesting that at the initial stages of development, an increase in GDP enhances the 

ED, but after a time, it leads to improve the EQ. Similar outcomes was also established by (Li et 

al., 2023; Weimin et al., 2022). In contrast, NR is positively and substantially linked with the ED 

in BRI economies. The NR’s coefficient directs that the ED increases by 8.91 percent for every 

percent increase in NR. These outcomes support the resource curse theory signifying that 

overreliance on NR contribute to the increasing CO2 emissions in BRI countries. Similar findings 

were also established by Sibt-e-Ali et al. (2023) and Zhu et al. (2024). Furthermore, the 

outcomes also show that GE is negatively and substantially linked with the ED in BRI countries. 

The GE’s coefficient directs that the ED decreases by -38.78 percent for every percent increase 

in GE. It implies that green energy sources, such as wind, solar, and biomass, are projected to 

be both economical and environmentally benign since they reduce pollution, enhance energy 

security, lessen the hostile effect of climate change and provide affordable electricity to remote 

locations and therefore lead to improve the EQ. The negative relationship between GE and ED 

was also confirmed by Iram et al. (2024); Ji et al. (2023); Zhu et al. (2024). Besides, GF is 

imperative to decline the CO2 emissions. The results also found that GF is adversely and 

substantially connected with the ED in BRI countries. The GF’s coefficient directs that the ED 

decreases by -11.98 percent for every percent increase in GF. It suggests that GF makes green 

energy investments more realistic by facilitating easier access to important and competitive 

financial schemes for businesses and individuals. On the other hand, investment in GF promotes 

environmentally friendly technologies to create eco-friendly goods that improve the climate 

(Salahuddin, Alam, & Ozturk, 2016). The negative relationship between GF and ED was also 

validated by Qadri et al. (2023); Zhao et al. (2023). Lastly, the association between TR and ED 

is turn out to direct but statistically insignificant in BRI countries. The positive yet insignificant 

association between TR and ED in BRI countries could reflect minimal influence from trade policies 

on EQ due to weak regulations or enforcement practices. 

 

Table 7: FGLS Estimates 

DV: Environmental Degradation (CO2 Emissions)  

Variables Coefficient S.E. Z-Stat. Prob. 

GDP 0.0349*** 0.01530 8.82 0.0000 
GDP2 -0.5354*** 0.1850 -2.89 0.004 
NR 0.0891*** 0.0082 10.86 0.000 
GE -0.3878*** 0.0138 -27.99 0.000 
GF -0.1198*** 0.0134 -8.90 0.000 
TR 0.0085 0.0332 0.26 0.798 
C 11.7722  8.0629 1.46 0.144 

Wald Chi2 (6) 18003.94*** 
Log likelihood -2181.338 
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Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 

 

4.7. Robustness Estimation 

For robustness estimation, we have applied PCSE model as it also deals with the issues of 

CD and SH. The estimates of PCSE model also confirming the estimates of the FGLS model 

signifying that GDP, NR and TR are positively associated to the ED in BRI countries while GDP2, 

GE and GF are negatively associated to the ED in BRI countries.  

 

Table 8: Panel Corrected Standard Error (PCSE) Estimates 

DV: ED (CO2 Emissions)  

Variables Coefficient S.E. Z-Stat. Prob. 

GDP 0.1349*** 0.0123 10.93 0.000 
GDP2 -0.5354*** 0.1543 -3.47 0.001 
NR 0.0891*** 0.0107 8.27 0.000 
GE -0.3878*** 0.0148 -26.18 0.000 
GF -0.1198*** 0.0077 -15.56 0.000 
TR 0.0085 0.0285 0.30 0.765 
C 11.7722* 6.9396 1.70 0.090 

Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 

 

Figure 2: Summary of FGLS and PCSE Outcomes in BRI Countries 

 

4.8. Causality Analysis 

Lastly, for the panel causal relationship between the variables, we have used Dumitrescu 

Hurlin Panel Causality Test. The outcomes show that there is bidirectional causality between GDP 

and ED, NR and ED, GE and ED, GF and ED and TR and ED.  

 

Table 8: DH Causality Estimates 
Ho: W-Stat. Zbar-Stat. Prob. 

GDP ≠ ED 4.7994*** 9.1963 0.0000 

ED ≠ GDP 2.8414* 1.8949 0.0581 
NR ≠ ED 3.0341*** 2.6134 0.0090 
ED ≠ NR 4.6666*** 8.7013 0.0000 

GE ≠ ED 3.9100*** 5.8799 0.0000 
ED ≠ GE 4.7195*** 8.8984 0.0000 
GF ≠ ED 4.3320*** 7.4534 0.0000 

ED ≠ GF 5.1959*** 10.6752 0.0000 
TR ≠ ED 4.1801*** 6.8871 0.0000 
ED ≠ TR 5.0387*** 10.0888 0.0000 

Note: ***, **, * are p<0.01, <0.05 and <0.10, respectively 

 

 

 

)
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5. Conclusions and Recommendations 
This study analyzes the role of NR, GE and green finance in influencing the ED in BRI 

countries. The study employed data of 105 BRI economies from 2001 to 2021 and the data was 

collected from WDI indicators. For data analysis, different panel data estimation approaches i.e., 

CD test, SH test, panel cointegration tests, FGLS and PCSE model and DH causality tests are 

performed. Correlation estimates found that environmental degradation is directly correlated to 

the GDP and NR whereas ED is negatively correlated to the GE, GF and TR. To assess the CD 

among BRI countries, we have used Pesaran CD test. The CD analysis found that cross-sectional 

dependence holds in BRI countries suggesting that any shock in any of the BRI country can 

influence the economies of other BRI countries. Similarly, SH test found the issue of slope 

heterogeneity in the model. The outcomes CIPS and CADF tests confirms that the variables ED, 

GDP, NR and GF are stationarity at I(0) whereas GE and TR are stationary at I(1). The Westerlund 

and Pedroni cointegration tests confirm the long-run cointegration in a model. Furthermore, the 

FGLS model shows that EKC framework is validated in BRI countries. The study also found that 

green energy and green finance are critical to reduce the CO2 emissions in BRI countries. The 

study also shows that natural resources are augmenting the level of CO2 emissions in BRI 

countries. Therefore, considering the study outcomes, it is concluded that green finance and 

green energy must be encouraged in BRI countries to improve the EQ. 

 

The study has also several policy implications. First, to lessen the effects on the 

environment, natural resources must be managed effectively. The economies of BRI should 

create and enforce stringent regulations as well as ecologically sound, sustainable practices to 

lessen pollution, habitat devastation, and deforestation caused by resource extraction. Second, 

encouraging green energy sources through financial and regulatory support is essential. In a 

similar vein, expanding global cooperation for green technology transfer and knowledge 

exchange can hasten the adoption of GE. Third, governments of BRI countries must offer green 

credit to the people so they can replace high energy consuming appliances with energy-savings 

appliances. Lastly, to improve environmental quality, it is important to support R & D in green 

technologies as well as public education regarding the use of GE sources. Despite the significant 

contribution in the literature, this study also has some limitations. First, the study used 105 

countries' data for empirical work. Future studies can make country-wise analyses to better 

estimate the effects of NR, GE and GF on ED. Second, the study used FGLS and PCSE models for 

data estimation. However, future studies can use the CS-ARDL technique to capture both the 

long- and short-run effects of NR, GE, and GF. In addition, to see the heterogeneous effects of 

NR, GE and GF, the MMQR approach can also be used. Lastly, in addition to NR, GE and GF, 

studies can also analyze the effects of the digital economy, environmental taxes and financial 

technology on ED in BRI countries.  
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