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Abstract  43 
 44 
The study estimates the long-run dynamics of a cleaner environment in promoting the gross 45 
domestic product of E7 and G7 countries. The recent study intends to estimate the climate change 46 
mitigation factor for a cleaner environment with the GDP of E7 countries and G7 countries from 47 
2010 to 2018. For long-run estimation, second-generation panel data techniques including 48 
Augmented Dickey-Fuller (ADF), Phillip-Peron technique and fully modified ordinary least 49 
square (FMOLS) techniques are applied to draw the long-run inference. The results of study are 50 
robust with VECM technique. The outcomes of study revealed that climate change mitigation 51 
indicators affect more to the GDP of G7 countries than E7 countries. The GDP of both E7 and G7 52 
countries is found depleting due to less clean environment. However, green financing techniques 53 
may clean the environment and reinforce the confidence of policymakers on the elevation of green 54 
economic growth in G7 and E7 countries. Furthermore, results show that a 1% rise in green 55 
financing index improves the environmental quality by 0.375% in G-7 countries, while it purifies 56 
0.3920% environment in E7 countries. There is a need to reduce environmental pollution, shift 57 
energy generation sources towards alternative, innovative and green sources. 58 
Keywords: Cleaner environment, Green financing, Climate change, E7 countries, G7 countries. 59 
 60 

 61 

1. Introduction 62 

Climate change and global warming due to greenhouse pollution are regarded as the greatest 63 

challenge of the 21st century (Iqbal et al., 2020). In 2015, 196 countries joined the Climate Change 64 

Agreement in Paris to hold the annual temperature increase well below 2oC to mitigate the extreme 65 

effects of global warming (Asbahi et al., 2019). The performance of the Paris Agreement and other 66 

associated environmental emission policies largely depends on the administrative efficiency of the 67 

government (Yumei et al., 2021). Institutions establish and regulate carbon-reduction 68 

environmental programs. These structures come in several directions, such as politics, government, 69 

the social, etc. and are affected by multiple factors (Abbas et al., 2020). 70 
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The cleaner environment notion is still emerging and it is much valuable in current policies 71 

and agendas.  The rising trends of global warming has gained much attention of policy makers to 72 

clean the environment using climate change mitigation strategies and it seems to be the part of 73 

broad consensus. However, social, geographic and regional impacts of climate change take on 74 

another dimension particularly following the mission to the clean the environment of densely 75 

populated regions and projects. All these initiatives to clean the environment for climate change 76 

mitigation are inclined towards energy development and consumption sources, led a significant 77 

improvement in energy sector of different regions and projects. E7 and G7 regions are one of the 78 

important projects, expected to face multiple environmental and climate change orientated threats. 79 

Thus, it is prerequisite to clean the environment using climate change mitigation strategies for 80 

effectiveness of Belt and road initiative (BRI) project and smooth economic growth of E7 and G7 81 

region. However, there is need for safe and less polluted climate but also to the need to develop 82 

and implement green financing strategies in different forms so “clean” that is to say without harm 83 

to the climate and especially without affecting economic growth of E7 and G7 region. Hence, 84 

endorsing the importance of BRI and E7 and G7 regions, recent study intends to estimate the 85 

antecedents of cleaner environment by using green financing techniques on long-run basis, and, 86 

provide the way forwards for policy makers to mitigate the climate change. 87 

The destruction of the environment and climate change are growing quickly as the demand 88 

for innovative and viable solutions is rising. The green economy is one of the most effective 89 

strategies for resolving these issues and promoting recycling of economic capital, economic 90 

development and environmental protection (Zandalinas et al., 2021). The social welfare 91 

mechanism thus preserving environmental destruction to a minimum may be considered a green 92 

economy (Tvaronavičienė, 2021). The important impact of the green economy on sustainable 93 



growth is one of the issues highlighted at the United Nations Conference on Rio+20  (Dineva, 94 

2021). The main variables involved in the development of a green economy must be given equal 95 

priority. This study focuses on public procurement as one of the key influences of the green 96 

economy (Richards et al., 2021). A basic alteration of public expenditure, given the previous 97 

literature, would appear to have a major effect on economic and environmental depletion. The 98 

specific nature of the connection between public expenditure and green economic development 99 

has not yet been analyzed in depth (Ossebaard & Lachman, 2021). A comprehensive analysis of 100 

fiscal expenditure will help define its connection to green economic development. 101 

The essence of this partnership can be identified by environmental studies like (Abhimanyu 102 

Kumar, 2019). For example, a sequence of effects called the 'size impact' reflects how economic 103 

activity rises with a rise in government spending. However, this mechanism causes numerous 104 

environmental threats, with green economic development gradually dropping (Miedaner & 105 

Juroszek, 2021). In the other side, a major transition in the "composition effect" of capital-based 106 

industry into human capital-based industries with a rise in public education expenditures may be 107 

observed. As a consequence of the compositional impact, a new model of economic growth is 108 

viable as pollution is reduced (Ossebaard & Lachman, 2021). Nations can be motivated to use 109 

more cleaner technology and renewable energy with a large allocation of science and innovation 110 

capital (Zhao et al., 2020). The usage of these innovations will ensure improved resource 111 

productivity and healthier production (Marvin Herndon & Alberto Pérez Bartolomé, 2018). A 112 

minimum pollution/output ratio may be observed utilizing a method known as the "scientific 113 

effect." An approximate $2 trillion is needed to help the planet recover sustainably from COVID-114 

19's global retrogression. This money will be used to invest in green schemes such as renewables 115 

to complete the COVID-19, 2021-20123 period (Anjum, 2020). 116 



Only these structural investments, such as private investments, renewable bonds, and 117 

committed financing, will ensure a complete and long-term recovery (Agrawala et al., n.d.). The 118 

G-7 and E-7 countries will comfortably achieve a W-shaped or a V-shaped green recovery outlook. 119 

COVID-19 has resulted in a lower CO2 level (Kumar & Ayedee, 2021). However, it has had a 120 

negative impact on global development due to economic challenges and human misery. The BRI 121 

project helps member countries to build and promote broad markets whilst still promoting mutual 122 

understanding. The activities of emerging countries creating considerable dependence on energy 123 

supplies, while growing their manufacturing productivity by an advanced development 124 

mechanism, indicate a relatively secure economic condition. Another major issue addressed is 125 

global warming, which can be addressed by strong collaboration among member countries. In 126 

developing countries, there is a lot of study on different environmental concerns. In the developed 127 

countries, however, there is a lack of study. In terms of industrial and non-renewable resources, 128 

the economy has seen substantial expansion. In general, dependence on the manufacturing sector 129 

and nonrenewable energy services has boosted economic development by a fraction, although the 130 

prospect of green economic growth has risen dramatically at the same time due to significant 131 

environmental deterioration (Letcher, 2018). 132 

This study's valuable insights can contribute to the literature significantly while explaining 133 

how the green economy is affected by public spending. However, studies have not been able to 134 

identify the specifics of how government spending affects market mechanisms. A positive 135 

relationship between fiscal spending and green economic growth can be seen in this study (Khan 136 

et al., 2019) and  (Isaksen & Trippl, 2017). This study assesses how G-7 and E-7 countries are 137 

stimulating green finance and carrying out strategies to reduce climate change. Green finance can 138 

be replaced by renewable energy consumption while making use of the FOMS and VECM 139 



approach on the G-7 and E7 countries. Few studies have analyzed the G-7 and E-7 countries 140 

(Erdoğan et al., 2020; No & Padhan, 2018; Sinha et al., 2020; Yildirim et al., 2014) while using 141 

the econometric method. This study's significant difference lies in using the FOMS and VECM 142 

approaches to assess long-run dynamics of cleaner environment with economic growth indicators, 143 

in the context of E7 and G7 countries.  144 

The rest of the paper is organizing as follows: section 2 represents how G7 and E7 countries are 145 

affected by green and climate change mitigation. Section 2 represents the methodology used in the 146 

study. Section 3 states the result and discussion for the study, while section 4 states the conclusion 147 

and policy implications.  148 

2. Literature Review and Background  149 

Despite reductions in fossil-fuel consumption and CO2 emissions, the electricity industry 150 

remains the world's most significant and largest producer of these emissions. Human-induced and 151 

CO2-emissions from the electricity industry make up two-thirds of both human-driven and CO2-152 

based emissions, which have increased sharply over the century. Many nations plan to reduce their 153 

dependence on fossil fuels and get down to 75% of total global resources by that year. 154 

Consequently, ambitious energy policy is vital to solving the climate change problem. While few 155 

studies have concentrated on the connection between clean energy consumption, CO2 emissions, 156 

and economic growth, several previous studies have highlighted the correlation between nuclear 157 

energy consumption, renewable energy consumption, CO2 emissions, and economic growth, 158 

which may help us better understand the relationship between clean energy consumption and other 159 

variables. 160 

Development and enhancement of agricultural production capacity, together with the usage 161 

of renewable energy, are vital for developed countries to achieve sustainable growth. Between 162 



2016 and 2050, according to a PWC survey (2017), the global economy is predicted to expand at 163 

a real annual pace of about 2.5 percent. The E7 countries – China, India, Brazil, Russia, Mexico, 164 

Indonesia, and Turkey are expected to develop at an annual average pace of about 3.5 percent over 165 

the next 34 years, opposed to just about 1.6 percent for the advanced G7 nations. According to the 166 

Bloomberg New Energy Finance Report (2016), in terms of overall new clean energy spending, 167 

emerging countries overtook industrialized countries for the first time in 2015. 168 

More so, in 2015, green energy expenditure grew by 16 percent in China, India, and Brazil, 169 

the top three E7 nations, to $120.2 billion, while investment in ‘other emerging' countries increased 170 

by 30% to $36.1 billion. The presence of a significant renewable energy resource is at the core of 171 

the E7 countries' challenges in achieving balanced agricultural growth and increasing domestic 172 

demand. The option to encourage sustainable energy sources, according to (Khattak et al., 2020), 173 

would not only contribute to more modernization of the energy market, but would also help various 174 

countries economic growth and sustainability goals. 175 

The influence of NER and RER sources on greenhouse gas emissions is also demonstrated 176 

by geographic variability in the literature (Kutan et al., 2018; MacNaughton et al., 2018). However, 177 

little research has been done on the effect of environmental protection strategies on greenhouse 178 

gas emissions. The position of environmental protection policies, the usage of renewable and 179 

nonrenewable energy supplies, and per capita GDP growth on greenhouse gas emissions in 180 

emerging Asian economies is highlighted in this report, which adds to the current literature. 181 

Table.1 Renewable, Nonrenewable and energy and Economic Growth 182 

Time Duration Region Method Findings 

1990-2014 15 Renewable Consuming Granger causality test Growth 

1980-2015 ASEAN-5 Causality Neutrality 



1980-2010 Brazil 
Vector Error 

Correction Model 
Growth 

1980-2012 Sub-Saharan 

Pairwise 

heterogeneous 

causality 

Neutrality 

1980-2012 16 Emerging Economies Bootstrap causality 
Feedback growth & 

Neutrality 

1980-2012 BRICS 
Panel error correction 

model 
Conversation 

1971-2012 India 
Vector error correction 

model 
Feedback 

1980-2010 34 OECD Panel cointegration Growth 

1990-2007 16 Emerging Countries 
Panel error correction 

model 
Feedback & Growth 

1949-2006 USA 
Toda-Yamamoto 

causality method 

Feedback, Growth & 

Neutrality 

1997-2015 Pakistan VECM Growth & Feedback 

    
As seen in the discussion above, there is enough research on the relationship between energy 183 

and development. (Khan et al., 2020) all agree with the literature review in Table 1. However, 184 

there is a scarcity of evidence on the impact of energy demand on economic development in 185 

emerging Asian economies in general. There is also no proper conclusion or findings in this data. 186 

As a result, there is a pressing need to put the energy-growth nexus discussions to rest (Tang et al., 187 

2018). Furthermore, there is yet to be released a report that explores the impact of renewables on 188 

economic development incorporating both renewable and nonrenewable energy. As a 189 

consequence, this research is important in bolstering the third strand of literature, which seeks to 190 

fill this void in the literature for emerging Asian economies. 191 



3. Data and Methodology 192 

3.1 Study Measures and Data 193 

To estimate the long-run modeling of study constructs we used growth functions. The unit of 194 

measurements used for levels of carbon dioxide emission is in kilotons (kt) serving as a proxy 195 

measure of cleaner environment, GDP in US dollars (Vasylieva et al., 2019), the population in % 196 

and technical operation grants in US dollars. Whereas the foreign direct investment (FDI) is 197 

measured in USD, human development index in %, renewable consumption as a proxy for green 198 

finance in kilotons (kt), inflation in %, GDP in USD 2017 purchasing power parity (PPP), domestic 199 

investment private participation in the energy sector in USD while the local credit in dollars, 200 

specific for the private sector. The data for G-7 and E-7 countries was taken from different 201 

databases, such as, databank.worldbank.org, fred.stlouisfed.org and data.worldbank.org, for the 202 

years of 2010-2018 to execute empirical analysis. In E7 countries, China, India, Brazil, Mexico, 203 

Russia, Indonesia and Turkey were taken. While, united states, United Kingdom, Germany, Japan, 204 

France, Italy and Canada were taken in G7 countries. In total, 14 countries were taken which are 205 

major countries facing issues in terms of environmental pollution and reduction in economic 206 

growth. Subsequently, this is to assess the log-run dynamics of cleaner environment on economic 207 

indicators. The cleaner environment is also assessed by using the green performance index data of 208 

E7 countries and G7 countries. Table 1 of the study shows the green performance index scores of 209 

E7 and G7 countries. Notably, the empirical statistics revealed that G7 countries are more attentive 210 

to clean the environment for climate change mitigation, concerned to gain environmental 211 

sustainability and this matters them most than E7 countries.  212 



3.2. Econometric modeling 213 

In this study, we examine the impact of climate change on macroeconomic indicators of BRI 214 

project and G7 AND E7 region. To acquire the study objectives, we consider two models (Y: 215 

growth function and CE: environmental function), which are specified as follows: 216 

Yit = �(� ��; ��� ��; ���� ��)        (1) 217 

In equation (13), Yit is the dependent variable of the study, Xit is the composite function 218 

including GDP, FDI, population, R & D expenditures, CO2 emission, human development index 219 

score, inflation, grants, DCP and investment in power plants. Pre it is pre-test exposure of the 220 

countries to the climate change and green financing. While, Post it is the examined function 221 

showing the exposure of the countries to the climate change and green financing (e.g. under 222 

treated). The panel form of equation (1) is developed in equation (2), as below; 223 

lnY it = β0 + β1X it + β2Pre it + β3Post it + ℮ it      (2) 224 

where i designates countries; t represents the period; α0 represents the fixed country effect, 225 

and ε is the white noise. Ln is the natural logarithms of all variables. Moreover, the logarithmic 226 

form of equation (3) is developed as,  227 lnY it =  β0 +  β1 ln(X)it +  β2 ln(Pre)it +  β3 ln(Post)it +  ℮ it        (3)  228 

where, the country, t is the period, and εit is the error term. The parameters, such as, β1, β2, 229 

and β3 represent the long-run elasticity estimates of Y, X, Pre-test exposure, and post-test exposure 230 

of the countries, in G7 and E7 region, respectively. 231 

3.3. Strategy for Econometric Estimation 232 

A panel stationary test is applied to test to assess the order of variable integration. For this, 233 

Augmented Dickey-Fuller (ADF) technique (1979) and Phillips and Perron (1988) are used to 234 

determine unit root among variables. The study used the hybrid strategy for the estimation of study 235 



constructs to infer the findings, in two ways. First, study applied FMOLS approach to show the 236 

evidences on climate change mitigation and economic growth. This approach shown constructs-237 

wise and country-wise differences interpreting the pre and post consequences of climate change 238 

on economic performance of G7 and E7 region. Secondly, we used panel cointegration and panel 239 

long-run elasticity’s functions to robust the findings of FMOLS approach. This approached 240 

supported the operationalization part of study findings by proposing the estimated residuals to give 241 

the findings in terms of long-run (Adedoyin et al., 2020). However, hypothesized form of equation 242 

(4) for long-run regression technique is as follows; 243 

Y it =  λ1 + ϑi t +  ∑ �����  j, t X j, it +  ℮ it     � =  1 … . �;   � =  1 … … … . . �    (4) 244 

Extending to it, fully modified OLS method is used to estimate the nature of heterogeneity 245 

among the variables to measure the intensity of relationship. According to Pedroni, (2000) this 246 

method allows to operationalize and rectify the expounding variable’s endogeneity with different   247 

vibrant data sheets. The use of FMOLS presupposes that the variables have a cointegration 248 

connection. As a result, we begin with unit root tests on each of the data set. 249 

3.4. Robustness: Vector Error Correction Modeling (VECM) 250 

The cointegration of variables estimation supported to develop the casualty among variables. 251 

For this and long-run inference of results we applied VECM methods by using two-step process.  252 

Table 2 Probit and Logit estimates for economic efficiency 253 

Countries  Constructs Eacess Enimp FDI GDP Foss Taxes QPI LPI Eneemis 

E7 Probit -0.016 -0.043 0.059 0.033 0.098 0.003 0.073 0 0.001 

 Logit -0.027 -0.086 0.114 0.054 0.196 0.002 0.129 0 0.001 

G7 Probit -0.028 -0.056 0.71 0.088 0.097 0.000 0.029 0 0.000 

 Logit -0.017 -0.099 0.25 0.041 0.234 0.059 0.011 0 0.000 

 254 



Table 2 shows the probit and logit figures of E7 and G7's economic performance. Eaccess 255 

and Enimp are unlikely to affect the energy performance of the countries studied in this report. 256 

The EE on BRI countries in SSA, on the other hand, is likely to be influenced by FDI, as predicted. 257 

This is shown by an increase in Chinese investments in Africa and SSA. The oil and transportation 258 

industries are the two most important sectors for China's investments in BRI ventures. The GDP 259 

would have an effect on the energy production of E7 and G7 nations, as well as fossil fuels, taxes, 260 

QPI, LPI, and ENEEMIS. The coefficients of the probit model demonstrate this. As seen in Table 261 

2, the countries under review with energy access have a probable effect on energy efficiency of 262 

[39.5646 percent]. Energy imports, on the other side, have little effect on the countries under 263 

review, with a negative mean [-45.13979 percent], showing that energy imports have little effect 264 

on EE in the E7 and G7 nations. All of the covariates show that the BRI project countries in E7 265 

and G7 countries with means have an effect on energy quality. To measure the long-run 266 

relationship between the structures, the VECM procedure is used. The F-statistics in the VECM 267 

may indicate short-run causality, whereas the error correction word ECT (1) may indicate long-268 

run causality. Therefore, the equation of the VECM for economic growth (Y) is written as follows: 269 

�∆����∆���∆��� � =  ��1�2�3� + ∑ ��11 �12 �13�21 �22 �23�31 �32 �33�����  X �∆������ �� − �∆����� �� − �∆����� �� − � �+��1�2�3� ECTt-1 + ��1�2�3�   (5) 270 

In above equation (5), three main dimensions were taken, such as, environmental, social and 271 

economic to assess the cleaner environment, climate change and economic growth prospects in 272 

BRI project and G7 and E7 regions.  273 
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  274 

(6) 275 

The vector error (VECM) form of study model is written and sub-divided into proxies as 276 

follows, where Δ, δit, γit, i, t, and μit represent the first difference operator, the constant term, the 277 

parameters, the period and the error term, respectively. ECT is the lagged error correction term. 278 

Using above econometric models, we used long run growth prospecting econometric function (see 279 

equation 5 & 6) of G7 and E7 regions. For growth regression, an index of economic indicators was 280 

developed including GDP, FDI, INF, R & D and IPP, Index of social indicators was also developed 281 

including GRT, HDI and PoP. While, environmental factors were assessed using CO2 emission 282 

index, as a measure of climate change mitigation. The functions are graphically reported as below; 283 



 284 

Graph 4 (a) Modeling causality relationship of growth regression 285 

 286 

Graph 4 (b) Modeling causality relationship of growth regression 287 



Results and Discussion 288 

Empirical Analysis  289 

The results indicate that decreased fossil fuel usage and increased renewable energy 290 

consumption caused development in the E7 and G7 regions. Backs up this point by citing 291 

Indonesia's goal of producing 5% of its electricity from geothermal, 5% from wind, biomass, 292 

hydro, and solar, and 5% from biofuel by 2025. In order to improve and achieve a low-carbon 293 

economy, Indonesia initiated the Low Carbon Growth Initiative (LCDI). This aim also promotes 294 

the creation of a policy suite and modular transformation programs that can be used in various 295 

economic sectors. These revolutionary processes could result in economic growth of 5.6 percent 296 

by 2020 and 6.0 percent by 2045. 297 

In the best-case scenario, 15.3 million good green workers will be introduced by 2045, 298 

resulting in a $5.4 trillion GDP boost. Poverty is projected to fall from 9.8% of the population in 299 

2018 to 4.2 percent in 2019. About the same way, better air quality is projected to save 40,000 300 

lives (Zeng et al., 2017). During the period 2005-2015, the Philippines expected to raise its 301 

renewable energy by 100%. In the last six years, the Philippines' economy has expanded at a steady 302 

pace of 6.6 percent. By 2030, it intends to build 2.35 GW of wind power. However, the theoretical 303 

capacity is 76 GW(Baloch et al., 2020). With steady GDP growth of 6% over the last decade, 304 

Vietnam can be called another booming economy. Its clean energy goals are 5% in 2020 and 11% 305 

in 2050, respectively (Ma et al., 2019). The nation currently has 228 MW of installed wind power 306 

and expects to build 800 MW by the end of 2020. The G-7 AND E-7 countries have a large energy 307 

intensity ratio, which should be ample incentive for them to engage in energy production and 308 

conservation. 309 

Table 3 ADF and PP results 310 



Constructs Level 1st Difference 

 Intercept Intercept and trend Intercept Intercept and trend 

Panel I: ADF – Fisher Chi-Square    

Ln (Y) 18.75 (0.8723) 13.07 (0.2217) 22.64 (0.4412) 1.65 (0.2711) 

Ln (�1) 0.26 (0.3467) 0.11 (0.000) 5.66 (0.8888)* 4.89 (0.0737)* 

Ln (�2) 11.37 (0.2865) 9.49 (0.2371)* 17.21 (0.9724)* 4.93 (0.0000)* 

Ln (�3) 10.68 (0.7777) 6.66 (0.000)* 15.78 (0.0052) 3.05 (0.4391)* 

Ln (�4) 16.27 (0.3461) 10.01 (0.5728) 37.19 (0.1045) 6.88 (0.0061)* 

Ln (�5) 6.028 (0.3544) 0.89 (0.3410)* 21.71 (0.1838)* 5.94 (0.0084) 

Ln (�6) 9.734 (0.2971) 3.13 (0.000)* 13.13 (0.2878) 5.15 (0.0007)* 

Ln (�7) 6.001 (0.3064) 0.10 (0.7321) 52.68 (0.5519)* 10.63 (0.1202) 

Ln (�8) 7.237 (0.8275) 2.15 (0.0016)* 10.42 (0.0569)* 0.97 (0.1172)* 

Ln (�9) 8.666 (0.5601) 4.80 (0.5388) 13.27 (0.0000)* 7.56 (0.2105)* 

Panel II: PP Fisher Chi-Square   

Ln (Y) 27.61 (0.8831) 31.14 (0.8813) 10.38 (0.2020) 7.004 (0.1476) 

Ln (�1) 32.45 (0.0200) 11.81 (0.4934)* 15.67 (0.7142)* 14.75 (0.1789) 

Ln (�2) 11.99 (0.7684) 6.07 (0.4672) 16.79 (0.1421)* 11.23 (0.6216)* 

Ln (�3) 4.525 (0.3308) 0.05 (0.0000)* 28.19 (0.2489)* 18.88 (0.3604) 

Ln (�4) 7.067 (0.4006) 2.17 (0.3419)* 17.71 (0.2676)* 20.71 (0.2013)* 

Ln (�5) 13.01 (0.4250) 7.19 (0.1111)* 19.56 (0.1431)* 12.57 (0.0365)* 

Ln (�6) 21.01 (0.3111) 8.35 (0.0007) 21.17 (0.0006)* 0.019 (0.000)* 

Ln (�7) 37.92 (0.0000) 4.07 (0.1489)* 35.10 (0.7893) 9.47 (0.1827)* 

Ln (�8) 12.55 (0.6803) 0.14 (0.5617)* 32.13 (0.5637)* 5.08 (0.6802)* 

Ln (�9) 19.29 (0.5557) 0. 56 (0.3418)* 14.07 (0.4190) 0.05 (0.9992)* 

The ADF and PP unit root results are tabulated in table 3 presenting that study results are 311 

stationary at level and some of the measures, such as, CO2 emission, REC and per capita GDP are 312 

stationary at level. The results indicated that null hypothesis is accepted and the variables are 313 



stationary at first difference, highlighting that variables are cointegrated in a singular order. 314 

Extending to it, con-integration test is applied to build more econometric clarity in study results. 315 

These results are tabulated in table 4 by applying Pedroni panel co-integration test with seven 316 

diverse statistics, in which, three are between and four are within magnitudes. Table 4 shown that 317 

there is a significant cointegration among the variables therefore H1 is accepted.  318 

We used the FMOLS methodology to calculate the long-term association between variables. 319 

For the estimates in Table 5, see this article. It validates the growth theory, which maintains that 320 

economic growth is generated by energy usage. As an economy grows, the energy use is often 321 

dependent on labor and resources, as well as other factors such as population, place, and 322 

technology. Are you a masochist? These findings indicate that green energy use has a favorable 323 

effect on the 1% of the national economy. that a rise in renewable energy demand of 22% would 324 

result in 1% in the growth of the overall economy. According to the G7 formula, a 1% GDP 325 

percentage-point raises the carbon emissions of 1% of a country's population by 4.55%. There is 326 

an ever-increasing volume of data supporting the argument that development in the Gross 327 

Domestic Product (GDP) and population leads in a rise in carbon dioxide emissions, according to 328 

several analyses (Solaymani, 2019). Even countries with a high GDP, such as the United States, 329 

China, Japan, and Germany are, as well as is shown in Graph 5, still very populated. 330 

An insignificant 2% risk that energy-related pollution would affect the atmosphere the other 331 

change in the variable could result in a small change in the percentage Energy efficiency decreases 332 

by about eight percent as the percentage of energy access varies. Although between 4% and 6% of 333 

the participants of the G7 have a strong impact on their Gross Domestic Product (GDP), foreign 334 

direct investment (FDI) has a high mean influence on overall direct investment (QPI). Table 6 335 

predicts that the respective mean and standard deviation for the logit and probit models lie between 336 



0 and 1 The formula would not limit the range of probabilities to 0-1 for the Logit model, which 337 

means they will take on every possible logit value. An equivalent or even higher mean value for 338 

Ei, an equal mean for G-7 and E-7 countries with respect to energy production. as said above, the 339 

sensitivity and specificity models were accurate in their predictions. See Figure 19, where the 340 

model has a sensitivity of 89.33 and a reported value of 92.42, but a negative accuracy of 58.93 341 

The findings of this analysis indicate was considered to be right to be at 84.21% Although 84% of 342 

the model has been estimated to be right, the majority of the assumptions are in error. It is shown 343 

in Table 3. The inverse association between national GDP and pollution reduction (e.g., decreasing 344 

CO2) is, however, not universal. 345 

 346 
Graph 5 Synthesis of climate change – GDP relationship 347 
 348 
Table 4 Cointegration results 349 
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Within-
dimension 

        

Panel v-
statistic 

5.21 (0.000)* 11.49 (0.000)* 10.65 (0.000)* 32.04 (0.000)* 

Panel rho-
statistic 

-7.74 (0.000)* 10.87 (0.000)* 17.17 (0.000)* 22.31 (0.000)* 

Panel PP-
statistic 

-23.76 (0.000)* 10.65 (0.000)* 14.57 (0.000)* 46.01 (0.000)* 

Panel ADF-
statistic 

17.8 (0.000)* 14.18 (0.000)* 20.69 (0.000)* 25.16 (0.000)* 

Panel v-
statistic 
(Weighted 
Statistic) 

14.67 (0.000)* 4.39 (0.000)* 12.03 (0.000)* 19.15 (0.000)* 

Panel rho-
statistic 
(Weighted 
Statistic) 

-9.41 (0.000)* 15.46 (0.000)* 19.4 (0.000)* 19.95 (0.000)* 

Panel PP-
statistic 
(Weighted 
Statistic) 

14.9 (0.000)* 17.12 (0.000)* 22.89 (0.000)* 15.79 (0.000)* 

Panel ADF-
statistic 
(Weighted 
Statistic) 

10.12 -0.4729 13.06 (0.000)* 31.15 (0.000)* 8.03 (0.000)* 

Between-

dimension 
        

Group rho-
statistic 

2.01 -0.8542 2.04 -0.7932 2 -0.05819 2.02 -0.6643 

Group PP-
statistic 

-2.18 (0.3287)* -3.47 -0.7932 -4.94 (0.0000)* -2.1 (0.2199)* 

Group ADF-
statistic 

-2.29 (0.3496)* -4.61 (0.6819)* -4.07 (0.0000)* -2.18 (0.2018)* 

The renewable energy score is shown in Graph 3. A 0.057 and 0.126 value can be seen for the 350 

coefficients of per capita education spending (PCEDU). Whereas, coefficients of per capita for 351 

research and development (PCRD) are recorded at 0.022 and 0.073, respectively. An evident 352 

heterogeneous effect can also be observed. The low GDP per capita countries represented here 353 

tend to have a reasonable estimate regarding composition and technical effects. The coefficient of 354 

low GDP per capita countries for education expenditure is recorded at 0.215. This value is 355 



significant at a level of 1%. However, the value of the coefficient for high GDP per capita countries 356 

is recorded at 0.049. This value is significant at 5% level. A GDP per capita based split analysis 357 

on the whole sample is explained in this section. The two sub-divisions of the sample include the 358 

countries with low GDP per capita and a high GDP per capita. The three non-parametric tests 359 

applied include the rank-sum equality, equality of distribution and rank comparison.  360 

Table 5 Split outcomes of G7 and E7 countries on the basis of GDP. 361 

  GDP per capita G7 Countries GDP per capita E7 Countries 

  1 2 3 4 

L.GEGI -0.075* 0.057*** −0.060* −0.061* 

  (0.039) -0.037 -0.03 -0.03 

PCRD 0.063***   0.025   
 

(0.025) 
 

-0.026   

PCEDU   0.215***   0.049** 
 

  (0.036)   -0.033 

INDUS -0.298***  -0.208** −0.460*** −0.375*** 

  (0.99) (0.96) (0.086) (0.079) 

Green 0.013 −0.021 0.046 0.049 

  (0.064) (0.062) (0.033) (0.030) 

GDPPL −0.000 0.009 0.053** 0.052*** 

  (0.018) (0.019) (0.025) (0.016) 

Openness -0.027* −0.010 0.012 0.024* 

  (0.021) (0.018) (0.017) (0.018) 

Constant 3.612*** 3.789*** 3.735*** 3.741*** 

  (0.574) (0.578) -0.543 -0.454 

Observations 108 108 144 144 

Arellano-bond AR (1) -5.037 −5.046 −5.412 −5.360 

  [0.000] [0.000] [0.000] [0.000] 

Arellano-bond AR (2) 0.719 0.809 -0.076 -0.086 

  [0.507] [0.438] [0.856] [0.834] 

Sargan test 144.737 146.655 150.593 150.341 

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

 362 



Table 5 suggests that climate change can have substantial impacts on normal market practices. 363 

A large rise in electricity consumption has been induced by the population as well. estimated 364 

another input parameter estimated in the model, this time, the G-7 countries gave a response of 365 

99.37% (Table 5), demonstrating the broad variety of economic data forecasts correlated with 366 

climate change mitigation. As a result, CO2 emission measurements from the same nation have a 367 

high degree of homogeneity over time, implying that heterogeneity within countries accounts for 368 

over 99 percent of CO2 emissions over time. This implies that countries' CO2 pollution policies 369 

should not shift with time. That is, CO2 emissions from the previous year represent CO2 emissions 370 

in the subsequent year for the same region. (McDonough et al., 2018) observed that CO2 emissions 371 

at time t-1 are the key drivers of the shift in CO2 emissions at time t. Contrary to common opinion, 372 

the E7 countries are seeing fewer volatility in GDP (overall) as a consequence of climate change 373 

(s). 374 

Long-run Dynamics 375 

To estimate the long-run association among the study constructs, we applied FMOLS 376 

technique. Our findings reported the growth function in the table 6. It seemed that cleaner 377 

environment or in other words climate change mitigation in terms of CO2 emission reduction has 378 

positive impacts on economic growth of BRI project and G7 and E7 region countries. Importantly, 379 

renewable energy sources have significantly moderated in this relationship and inclined the role 380 

towards positive extent. However, role of green financing in terms of renewable energy sources 381 

usage has commendable role. All the countries of E7 and G7 region reported the relationship 382 

between variables, as significant. This commends a significant role of green financing techniques 383 

through renewable energy sources for environmental cleaning and greening. Such results validated 384 

the growth hypothesis, suggesting a unidirectional causality relationship between environmental 385 



cleaning and economic growth of G7 and E7 region and BRI project. This suggest more that using 386 

innovative energy solutions for the energy consumption holds a vital role in regional economic 387 

growth and climate change mitigation, directly and indirectly (Assadi et al., 2020).  388 

Table 6 Long run estimates of the growth function 389 

Countries  Growth function  Durbin-Watson 

 ������ ����� �����  

Brazil 0.024 (0.000)* 0.016 (0.000)* 0.004 (0.000)* 0.317 (0.000)* 

   Maxico 0.029 (0.000)* 0.022 (0.000)* 0.061 (0.000)* 0.209 (0.000)* 

Russia  0.020 (0.000)* 0.044 (0.000)* 0.035 (0.000)* 0.111 (0.000) 

China 0.041 (0.000)* 0.027 (0.000)* 0.317 (0.000)* 0.478 (0.000)* 

Turkey 0.039 (0.000)* 0.059 (0.000)* 0.023 (0.000)* 0.400 (0.000)* 

India  0.019 (0.000)* 0.028 (0.000)* 0.004 (0.000)* 0.307 (0.000)* 

Indonesia 0.033 (0.000)* 0.047 (0.000)* 0.026 (0.000)* 0.369 (0.000)* 

USA  0.018 (0.000)* 0.036 (0.000)* 0.040 (0.000)* 0.040 (0.000)* 

UK 0.009 (0.000)* 0.014 (0.000)* 0.016 (0.000)* 0.025 (0.000)* 

Japan 0.002 (0.000)* 0.010 (0.000)* 0.013 (0.0000* 0.011 (0.000)* 

Italy 0.034 (0.000)* 0.048 (0.000)* 0.011 (0.000)* 0.014 (0.000)* 

Germany  0.017 (0.000)* 0.031 (0.000)* 0.015 (0.000)* 0.002 (0.000)* 

France 0.030 (0.000)* 0.058 (0.000)* 0.002 (0.000)* 0.011 (0.000)* 

Canada 0.017 (0.000)* 0.044 (0.000)* 0.020 (0.000)* 0.063 (0.000)* 

*shows level of significance at 5 percent level of confidence interval 390 

Table 7 Robustness of results using Panel VECM results for the growth function 391 

Depende

nt Variables 

F – Statistics  T - 

statistics 
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As a consequence, the panel findings remained relevant in two ways: first, construct-wise, 392 

and second, country-wise. Since the residual errors are usually distributed, we can trust the findings 393 

recorded by the models, which are 1% for the lower percentiles and 99% for the higher percentiles. 394 

Floods endanger 48% of the world's property, more than half of the world's people, and 46% of 395 

global properties. In 68% of coastal regions, tidal and storms will cause flooding, while the 396 

remaining 32% is at risk from a regional increase in sea level, according to his report. The study 397 



also reveals the flow of green finance in G-7 and E-7 nations. The developing countries are host 398 

to the bulk of the world's population. In 2018, the total and nominal GDP of the world's population 399 

was projected to be about $6.5 trillion, with about 1.5 billion people. While having a population 400 

that is larger than China, their GDP is comparable to China's. This level of magnitude revealed 401 

that 0.34 represents a 1% increase in economic growth due to green energy demand, resulting in a 402 

0.11 increase in economic growth from where it is now. As a consequence, our results are 403 

compatible with previous research on E7 and G7 regional initiatives in multiple contexts, 404 

highlighting the role of a cleaner environment in economic development by green finance on 405 

regional scales such as the G7 and E7. We have used the effects of the environmental feature with 406 

the growth function, as seen in table 7, utilizing the FMOLS technique. These findings indicate 407 

that CO2 levels are elastic as green energy is used in combination with G7 economic development. 408 

4.3 Green Performance Index  409 

Interestingly, there is slight difference of graphs between E7 and G7 countries but comparatively 410 

G7 countries are more inclined to take initiatives for climate change mitigation. As Brazil holds 411 

lower score ranging from 46% to 54% which is lowest score in E7 countries, as well as in G7 412 

countries. Mexico has good index in terms of green performance which is greater than 75%. China 413 

is setting a benchmark in green performance index achieving more than 93% score to perform 414 

green. Indonesia is sluggish to perform as green countries holding score less than 60%, which is 415 

quite alarming and indicating to take quick actions for a secure environmental future, nation-wide. 416 

While, in G7 countries only France is less efficient to perform green and having score less than 417 

60%. Conclusively, G7 has one country (e.g France) and E7 has two countries (e.g. Brazil and 418 

Indonesia).  419 

Table 1 Green performance index of E7 and G7 countries  420 



Region  Countries 2010 2011 2012 2013 2014 2015 2016 2017 2018 

E7 

Countries 

Brazil 0.47 0.46 0.45 0.46 0.45 0.47 0.51 0.52 0.54 

 Maxico 0.76 0.76 0.75 0.73 0.73 0.79 0.83 0.81 0.83 

 Russia 1 1 1 0.97 0.98 1 1 1 1 

 China 0.93 0.93 0.95 0.98 1 1 1 1 1 

 Turkey 0.62 0.74 0.5 0.65 0.75 0.71 0.90 0.78 0.84 

 India 0.67 0.71 0.69 0.79 0.79 0.84 0.73 0.77 0.76 

 Indonesia 0.58 0.73 0.72 0.62 0.58 0.58 0.58 0.58 0.58 

G7 

Countries

USA 0.66 0.65 0.65 0.67 0.66 0.65 0.66 0.67 0.69 

 UK 0.95 0.95 0.95 0.85 0.78 0.78 0.8 0.77 0.65 

 Japan 0.87 0.88 0.87 0.88 0.88 0.85 0.84 0.84 0.85 

 Italy 0.76 0.75 0.73 0.75 0.67 0.68 0.68 0.67 0.65 

 Germany 0.95 0.86 0.84 0.80 0.85 0.87 0.95 0.95 0.95 

 France 0.46 0.50 0.49 0.49 0.48 0.5 0.53 0.52 0.55 

 Canada 1 1 1 1 1 1 1 1 1 

 421 

The G-7 and E-7 countries must strive to emphasize the value of natural resources' effect on global 422 

growth and financial development. A 7% growth in export leads to a 45 percent rise in financial 423 

deepening, according to his calculations. Despite the fact that it is mostly based on fossil fuels, this 424 

research may be particularly useful for the E7 and G7 countries in terms of consuming renewables 425 

and developing their financial sectors. Between 2011 and 2018, the six MDBs donated a total of 426 

237 billion dollars to developed countries in the battle against climate change. Multilateral 427 

Development Banks (MDBs) have recorded a 61 percent growth in climate financing from 18 428 

percent to 29 percent since 2013. In 2018, the MDBs pledged $165 million to graphht climate 429 



change, totaling US$ 21,439 million, with 71 percent of it heading to construction loans and the 430 

remaining 7% going to policy-based funding, totaling US$ 2,195 million. (Yuan and Gallagher, 431 

2018) stressed the importance of filling the $110 billion annual deficit left by MDBs, concentrating 432 

on green finance in Latin America and the Caribbean. According to the report, an extra $7 billion 433 

in green funds and $4.4 billion from MDBs can be spent next year. (Yuan and Gallagher, 2018) 434 

found that MDBs favoured countries with higher civil rights and pro-socialist governments in 435 

terms of support. 436 
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Graph 2 Climate Change Mitigation Performance of E7 Countries 438 
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Graph 3 Climate Change Mitigation Performance of G7 Countries 440 

Discussion  441 

The aim of this analysis was to look at the impact of climate change mitigation on GDP in 442 

the E7 and G7 nations, as well as other determinants including environmental taxation, human 443 

resources, GDP, green energy use, and environmentally sustainable technical innovation. For a 444 

variety of factors, we decided to analyses a sample of G-7 and E-7 nations. The strategy, strategies, 445 

and activities of these seven great powers, which control nearly half of global GDP, are critical in 446 

achieving low CO2 levels. G7 countries' attempts to curb CO2 pollution are commendable, given 447 

that their exposure to greenhouse gas emissions was 70% in the early twentieth century and just 448 

24% in 2015. Despite the fact that its absolute contribution to greenhouse gas emissions is high, 449 

the G7's contribution is just half that of China as of early 2010. Canada has the largest greenhouse 450 

gas emissions and electricity use per capita in the E7 nations. 451 

As long as it proceeds to subsidies the use and output of fossil fuels, Canada's success in 452 

climate change mitigation policy is rated as average. Furthermore, the United Kingdom, Indonesia, 453 



and Germany have excellent results in terms of greenhouse gas emissions and oil usage, while the 454 

United States and Japan have poor efficiency. By examining the non-homogeneous features of 455 

regional nations, such as E7 vs. G7, the study seems appealing. The results of this analysis can be 456 

used to advise relevant strategies for a balanced world by the great powers. The research constructs 457 

are bidirectional between climate change mitigation (e.g. CO2 emissions) and economic growth 458 

in the G7 and E7 areas, according to the long-run calculation parameters. These results back up 459 

the study's hypothesis that there is a beneficial connection between a cleaner atmosphere (e.g., 460 

climate change mitigation) and economic development, and that green finance strategies will help 461 

to improve the G7 and E7 region's natural, economic, and social well-being. 462 

Graph 6 Proposed policy frameworks 463 

Thus, study hypothesis is accepted and through these estimates our study findings are robust 464 

in long run. The results of recent study are aligned with the findings of Abbas, (2020) and Wu et 465 

al, (2020) for regional dynamics and in long-run context. Note: * mean significance at the 5% 466 

stage. We concluded the empirical outputs of study with growth function by using VECM 467 

approach shown in table (10) and (table (11), indicating bidirectional causality among the cleaner 468 

environment and green financing potential, in long-run, endorsing. Our results are in line with the 469 

conclusions of (Bocco et al., 2020). Contradicting to it,  the findings of study are comparatively 470 

consistent with different other studies  (Wahab et al., 2020), supporting the unidirectional findings 471 

of recent study, missing the link to predict the long-run future of any BRI project in a region that 472 

is covered by recent study. By this, current investigation sufficiently fills the gap on theoretical, 473 

empirical and practical grounds by providing key policies suggestion for policy makers.  474 

In this sense, the International Institute for Applied Systems Analysis (IIASA) predicts that 475 

Southeastern, Central, and Western Asia will become major economic drivers (i.e., the BRI 476 



countries will account for 50% of global GDP from 2015 to 2030). It has a worldwide market share 477 

of 11%. These figures demonstrate the G-7 and E-7 countries' expenditure and demand capacity. 478 

A analysis by shows a long-term equilibrium association between population, technical change, 479 

and sustainable use for G7 vs. E-7 countries (Wahab et al., 2020). As facility access is a necessity 480 

in the introduction of the BRI, a growth in per capita GDP would result in a major increase in 481 

electricity demand and carbon emissions (Safi et al., 2021). 482 

Conclusion and Policy Implications 483 

This research suggested an examination of various approaches to changing green finance and 484 

environment conditions in G-7 and E-7 countries from 2010 to 2018. Two classes of countries 485 

have been created (i.e., treated group and control group). To contend with the unobserved time-486 

variation, which may trigger weakness in the inference, pre-treatment observables have been used 487 

by matching approaches (i.e., the kernel, radius matching, and nearest neighbour approach). This 488 

strategy may help to offset the time gaps between classes. The E-7 countries are the 21st century's 489 

fastest-growing economies. China has the world's largest clean energy assets, including 490 

hydropower, solar PV, and wind. With a 15 percent renewable energy goal for 2020, China has 491 

been investing in renewable energy for a long time. By 2018, it had reached 14.3 percent, with a 492 

total expenditure in renewables of 33 percent (Chain et al., 2019). Furthermore, low-carbon 493 

solutions are expected to meet about 40% of the country's renewable energy expenditure 494 

requirements, including transportation. Whereas, wastewater, land remediation, waste 495 

management and sewerage will get the remaining 60% from 2014-2020 (Shahzad et al., 2021). 496 

The G-7 and E-7 countries account for 7.94% of world GDP and produce around 11.2% of global 497 

CO2 emissions (Chain et al., 2019) and (Sinha et al., 2018).  The burden-sharing issue requires that 498 

the developed and the developing world take equal constructive measures to prevent practices that 499 



would increase global temperatures above 1.5 Celsius as foreseen by the Paris Accord (Sinha et 500 

al., 2020).  501 

This research highlighted the importance of G-7 and E-7 countries developing policies 502 

capable of addressing systemic risks associated with climate change, as well as the necessary 503 

funding to mitigate these risks and impacts. Based on the methodology used, the analysis yielded 504 

mixed results, as there is no correlation between the G-7 and E-7 countries' green finance and 505 

climate risk profiles. For Emerging and Developing Economies (EMDEs), in particular, 506 

sustainability is a critical concern. Overall, the following indicators have a major influence on SSA 507 

BRI countries: the continent's EE condition, foreign direct investment, GDP, oil imports, energy-508 

related pollution, fossil-fuel use, port infrastructure efficiency, logistic output index, and taxes. 509 

However, various models showed that certain factors had different effects on the BRI countries' 510 

Energy EE. Furthermore, projections of the marginal impact suggest that oil imports are unlikely 511 

to disrupt the G7 and E7 countries' energy EE. 512 

1. The existing assessment techniques for energy, pollution and economy need to be replaced 513 

with completer and more low-cost (in terms of time) indicators for better assessment of real-time 514 

data and enforcement of local and international energy laws. 515 

2. Authorities need to redistribute public funds towards the public good.  Although public 516 

funds, R&D and education for clean energy have been raised lately, they are not comparable to 517 

developed countries. Governments should allocate additional funding to green energy education 518 

and R&D in the light of the findings of this study, which will proliferate human resource 519 

mobilization and technology innovation, critical to green economic success.  520 



3. This work highlights country-wide variation in the effects of public funds on green 521 

economic growth. Therefore, BRI economies are recommended to formulate country-specific 522 

strategies for better benefit.   523 

 524 
Policy Implications 525 

The following are the policy recommendations in this article: 526 

To begin, increase the severity of environmental regulations as required. The environmental 527 

regulation has had the anticipated "back-forced reduction" impact at this stage. As a result, 528 

improving environmental policies would aid in the reduction of carbon emissions. 529 

Second, the government should set the level of environmental regulation based on regional 530 

economic growth and carbon intensity heterogeneity. It is recommended that the eastern developed 531 

provinces adopt a higher degree of environmental regulation severity, taking into account the 532 

growing demand for environmental quality and green goods. 533 

Third, technical innovation should have a positive impact on carbon emissions reduction. The 534 

empirical findings indicate that technological progress has not substantially decreased carbon 535 

emissions under the constraints of environmental regulation. As a result, the government should 536 

build an external climate conducive to corporate environmental protection technology innovation, 537 

as well as direct the transition of innovation inputs to environmental protection technologies, based 538 

on local conditions. Enterprises should aggressively adopt environmental management 539 

technologies that are compatible with their own productivity levels and technical absorption 540 

capability, undertake reverse learning and secondary growth, fully exploit the advantages of late 541 

development, and realise the dynamic evolution from technology import to technology imitation 542 

to independent innovation. 543 
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Figures

Figure 1

Graph 1

Figure 2

Climate Change Mitigation Performance of E7 Countries



Figure 3

Climate Change Mitigation Performance of G7 Countries



Figure 4

(a) Modeling causality relationship of growth regression (b) Modeling causality relationship of growth
regression



Figure 5

Synthesis of climate change – GDP relationship

Figure 6

Proposed policy frameworks
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