
The connection of Energy Consumption, Urbanization and Trade Openness on Environment of G-7 Countries with the engagement of Environmental Kuznets Curve through Ecological Footprint and Environmental Degradation. 

Abstract
 Purpose

The purpose of the study is to investigate the trade openness, economic development and greenhouse gases which make their influence on environmental quality regarding G-7 countries. The motivation of this study is to evaluate the effects of GHG emissions regarding environmental quality of G-7 economies which are contributed to environmental degradation of these economies. The empirical and theoretical course of conducts represents the sketch for environmental degradation of G-7 economies. GHG emissions is affected various macroeconomic variables due to environmental degradation.

Design / Methodology / Approach:

First of all, the author investigates the various prospects like GHG emissions, nitrous oxide, green finance, energy consumption, trade openness and urbanizations with respect to their influence on environmental degradation and GDP which have direct effects on economic development of G-7 economies. Second, the author examines the relative prospects like urbanization, energy consumption and greenhouse gases. This study investigated the association between GHG emissions and economic prosperity of G-7 economies. In order to answer the objectives of this study, the method to be employed are Panel Ordinary Least Squares (POLS) which to investigate how GHG emissions react when there is an increase effects exist in independent variables. Granger’s causality test is applied to take over the direction of causality among all the variables and panel ARDL model is performed to investigate the long-run and short-run association among GHG emissions with all independent variables. This study analyzes the robustness of Environmental Kuznets curve (EKC) hypothesis by investigating the extent to which trade openness whose have their influence on quality of environment through various environmental indicators for the period of 1970 to 2018.   

Findings:

On the basis of empirical findings, there is long-run association exist among GHG emissions and economic development of G-7 economies. The estimated consequences present that GDP exists in bidirectional causality with the combination of green finance in long-run. Meanwhile, there is unidirectional association exist among GDP and energy consumption. This study found that trade openness among these seven economies increased the environmental degradation and disturb the environmental quality. Various safety measures are adopted to control the environment and make over the different agreements among G-7 economies to increase the trade openness and control the GHG emissions. These have shown significant effects for maximizing the GDP wealth of G-7 economies. There is a significant association exist between trade and environmental degradation with respect to these seven countries. The consequences reveal the positive relationship of trade openness with N2O and environmental quality while the positive association with the ecological footprint in overall G-7 economies. The findings make sure the inverted U-shaped EKC exists in all economies when N2O and ecological footprint are used as environmental indicators. However, this U-shaped EKC exist in all G-7 countries who have acme income level when greenhouse gases indicators are applied for the evaluation.  

Practical Implications:

Eventually, it recommended, if G-7 countries continue trade openness policies with energy sector reforms and maintain sustainable use of bio-capacity, then they will be able to combat environment issues with increase their development. This might increase more GDP of these economies which make stronger and development in long-run. In such a way, more financial development takes over by these economies.

Originality / Value: 

The consequences indicated that data is deviated from the mean and there is consistency in the data which mean significant effects shown by all the economies with respect to financial development that ensure more positive response in terms of trade openness among G-7 economies. The policies regarding the control lance of greenhouse gases are very crucial to tackle all environmental problems. This encourages more energy consumption for more production and control of environmental degradation in long-run which make these economies stronger. 
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Introduction
A large share of global greenhouse emissions is beneficial for various countries. The International Energy Agency (IEA) indicates that urban areas are more productive with respect to removing of GHG emissions which is expected to increase 76 percent till 2030 (International Energy Agency (IEA, 2019). The production prospects are creating GHG emissions on large scale in G-7 countries while having various sources for decreasing such emissions to get more economic development. The consumption-oriented prospects is one of the crucial pertain for increasing such emissions (Hou et al., 2021). In such a way, GHG emission rates will expect to be high which emissions associated with products consumed by urban residents. The forestry, agriculture and producing commodities in various cities of G-7 countries is highlighted to be overlapping challenges for sustainable development, urban resilience as well mitigation in climate changes. Economic activities generate knowledge and concentrations of G-7 countries, social transformation, innovation and new technologies are major instruments which are utilizing for evaluating and controlling the greenhouse gas emissions. These sources also generate various risks if not properly managed. Various cities of G-7 countries have unique qualities to control the global issue for changes in climate at a local as well more visceral level (Nathaniel & Adeleye 2021). These countries have more advance and effective communication to evaluate the climate conditions which effects on GHG emissions and furnish best sources for making effective decisions at the right time at the right place. G-7 countries have advance laboratories to evaluate the social changes with having sufficient scale to bring about meaningful alterations. 

Greenhouse gases (GHGs) make the environmental pollution in environment that is counted the most important factor of environmental degradation (Mbarek et al., 2018). The soil erosion, anthropogenic activities, deforestation and combustion of the carbon which is based on fuels are the crucial sources of the GHG emissions in G-7 countries (Ali et al., 2019). Food, industrial and agriculture organizations described the increasing trend of carbon dioxide emissions which comprises on 15% to 30% which have negative impacts on industrial and agricultural productivity till 21st century. This increase trend also exists in terms of energy consumption, poor water resource management, ecological footprint, urbanization as well shortage of food which causes to increase GHG emissions. Chen et al., (2019) explained that energy sector expand 68% emissions regarding greenhouse gases stocks during 2021. This percentage ratio comprises on 9% methane, 1% nitrous oxide and remaining 90% of the GHG emissions (Saleem et al., 2019).

In tenth century, GHG and foreign trade both were increased in the entire world. As per report of the World Development Indicators which is presented by world bank in 2018, trade openness is increased up to the level of 26% in 1969 to 60% in 2014 globally (Rauf et al., 2018). As well, GHG emissions have been increased by 161% from the period of 1969 to 2014. Afterward, GHG emissions is considered one of the evident indicators who’s effected badly on international trade and quality of environment. In lot of international meetings, the changes in climate and its relevant problems have been discussed with the collaboration of developed countries from time to time but international trade does not foster it range (Raza & Shah 2018). There is need to search out the permanent solution regarding this issue. 
It is crucially noted that changes in climate might suggesting fruitful of the world’s anthropogenic GHG emissions and also attributable to various countries. 80 percent of the world areas comes under this statement. Lot of arguments arises to blame various cities of the countries for changing the climate which scatters their effects for GHG emissions which can occur outside the specific legislative boundaries of the cities like generation of electricity (Ahmed & Wang, 2019). The urban standards of living are totally changed with respect to suburban, rural living standards and their environmental effects are also altered from each other. These effects scatter their influence into two perspectives, first one shown their effect on production and consumption-based GHG attributes, that is, whether such emissions are the main responsibility of those who produce, this acme production and those whose consumption drives their production. With the perspective to analyze the level of climate changes which shown their basic role on global context should need to various cities which are known as hub of culture, innovation and few economies shown their constant effect for their flow of resources, ideas and people, (Altntas & Kassouri, 2020). 

Trade openness is the simple way to tackle the pollution effects and its control lance is the way to get more development of G-7 countries. For getting of sustainable environment, greenhouse gases emissions (GHGs) and global warming which have shown their influence on climate changes which is one of the prominent problems with respect to G-7 countries. This plan of action is prominent to get the more sustainable development till 2030 in G-7 countries (Ali et al., 2020). There are two main challenges which are facing G-7 countries with respect to environmental degradation. The one is how to get the economic growth & development and how it would be sustained for a long period of time with deceasing GHG emissions in G-7 economies. The second is to get the clean environment of the respective planet with respect to save the environment which have direct impact for increasing the trade activities for more development among G-7 countries. Due to GHGs emissions, the temperature of the earth is increasing with the passage of years which are showing tremendous threats for the developing as well-developed economies also (Wang et al., 2020). In this competitive environment, G-7 countries are utilizing their natural resources for getting more economic development with the control lance of environmental quality. G-7 countries are taking over the cost of substandard environmental changes which are creating high level water pollution, air pollution and other pollutions. In this regard, the equity theory is helpful to intergeneration intention which furnishes the ethical and moral movement for future generations to preserve the quality of environment for G-7 economies. Global warming and climate changes also impact on environmental degradation. The scientists mentioned that GHGs is the one of the negative challenges for the sustainable environment for developed economies. Due to this, the environmental degradation scatters their high negative impacts for every economy of the world (Sarkodie & Strezov, 2018).    

Trade liberalization and pollution level are interlinked with each other and it is shown in three various manners. First of all, it shows by means of scale effect. In such regards, all the economic activates are not preferred to change from time to time because investment and trade both are liberalized whereas total pollution and economic growth level are increased from time to time in G-7 countries (Ulucak & Bilgili, 2018). The second way comprise on composition effects; there is realization in various trade policies which are altered from time to time to get high level of economic growth and development in G-7 economies. In such a way, trade liberalization makes these developed economies to become specialize in their process of production of goods with taking over all comparative advantages. These comparative advantages depend upon the differences in environmental regulations. The foreign trade liberalization is not fruitful in terms of environment. Whereas, all the developing economies assent their production without taking the consideration of the environmental sensitivities for getting high level of profit (Zhang, 2019). The third way describe the technical effects which is most important, the producers of the G-7 economies transfer their clean technologies to underdeveloped and developing economies to foster up their trade, commerce and industry. This generates positive impacts to increase the per capita income level that is possible due to commercial liberalization to increase the demand for a clean environment in developing economies and it became to decrease the environmental pollutions (Karasoy, 2019). The scale and composition effects describe that increase in foreign trade encourages to increase level of environmental pollution whereas technical effect elaborates that development in trade openness and foreign trade makes the reason to decrease the environmental pollution. The per capita income level enhances in trade openness with the collaboration of technical effects which encourages to decrease the pollution. The scale effects make cause to increase the pollution with taking over more economic fruitful activities (Jena, 2018). Whether environmental pollution depends upon increase or decreases level of these effects outweighs the other. 

It is need to consider these suspects; this research has based its analysis on the most current German official expenditure and income surveys (EVS-collected in 2013) which is generally utilized the welfare effects policy reforms and economic changes. The decomposition of consumption regarding EVS shows that direct GHG emissions with respect to private household as well private transport energy expenditures which is deeply concerned by apartment size and energy ownership that shows the considerable urban-rural variations (Akbostanci et al., 2018). The total share of the energy emissions is 43% that is affected by environmental taxes in terms of energy prices whereas 52% includes the indirect emissions from consumer goods perspective and overall emissions is utilized for capital investment that is less influential by taxation. This indirect emission is mainly concerned with the availability of income level that tough the acme level existence in their respective regions (Alajmi, 2021). 

Background of the study
Some other fluorinated gases like hydro fluorocarbons (HFCs), per fluorocarbons (PFCs), sulfur hexafluoride (SF6), sulfur dioxide (SO2) and nitrogen tri-fluoride (NF3) have heat-trapping potential which is thousands of times greater than CO2 and retain in atmosphere for thousand-to-thousand years and make disturb the quality of environment. These greenhouse gases are also known industrial gases which have negative impact on quality of environment in short as well long-run (Mirjalili & Motaghian, 2019). As per calculation, the percent of all greenhouse gas emissions comprises on refrigerants, solvents and other electrical manufacturing occurring as byproducts. Few other greenhouse gases are water vapor and ozone (O3). These are world’s most tremendous greenhouse gases and not traced out the same way as other greenhouse gases due to not directly emitted by human activities (Fernandes et al., 2021).  

The 16-European economies research is conducted with taking the panel pool mean group autoregressive distributive lag (PMG ARDL model which signifies the equilibrium relationship between GHG emissions that generate the environmental degradation, more trade, real gross domestic product, fertility rate, ecological footprint, urbanization rate, renewable and non-renewable energy consumption (Billari, 2018). Dogan et al., (2022) proves the role of non-renewable energy consumption in depleting environmental quality while renewable energy consumption explained to improve the environmental sustainability. 
The long-term fertility-ecological footprint nexus is linked with divergent fertility rate with respect to the information of the concerned European economies. It described that policy approach which is essential for the economies and framework is connected with the goals of the regions overall sustainable development. For getting the sustainable development and effective environmental quality, the implementation of proper policies encourages the sustainable development goals which are necessary to achieve the desired targets of the European countries (Emir & Bekun, 2018). In such a way, the climate change exists till 2030 that makes the proposal to decrease the range of the greenhouse gas by at least 40% as compare to 1990 emissions.
In this context, 27% of the total energy consumption from renewable energy as well 27% move upward in energy efficiently (European Commission, 2019). The accounting of ecological vis-a-vis the ecological footprint by (Wang & Dong, 2019), the ecological footprint is consistently using to investigate the environmental quality. The effect of the ecological footprint and relevant measures are considering the human activities on earth with taking over the available resources. The ecological footprint is poised to show the more effective information for the intention of policy formulation. This information signifies the major concern regarding environmental quality in concerned European countries since their member hints out the current exhibit deficit in ecological resources. The reported argues among the member economies, there is comprehensive proof for declining in the fertility rate of the most European countries. The dilemma for decreasing the demand of the ecological footprint averting the population conundrum and getting the sustainable development, it is empirically not clear till now, even fertility decline is remained desirable. These factors of the economic development among European countries with vast non-renewable have been considered among the determinants of the environmental quality (Shahbaz & Sinha, 2019).

Research Questions
1. How does the asymmetric causal relationship exist among energy consumption, urbanization and trade openness in disaggregate on G- 7 economies.

2. Does the asymmetric causal relationship exist between energy consumption, urbanization and trade openness in aggregate on G-7 economies.

3. What is the non-linear association between energy consumption, urbanization and trade openness on environment in disaggregate on G-7 economies. 

4. How does the non-linear association exist between energy consumption, urbanization and trade openness in aggregate on environmental degradation in G-7 countries. 
Objectives of the study

      1. To explore the asymmetric causal relationship among energy consumption, urbanization and trade openness in disaggregate on G-7 economies.

      2. To analyze the asymmetric causal relationship between energy consumption, urbanization and trade openness in aggregate on G-7 economies.

3. To examine the non-linear association between energy consumption, urbanization and trade openness on environment in disaggregate on G-7 economies. 

4. To investigate the non-linear association between energy consumption, urbanization and trade openness in aggregate on environmental degradation in G-7 countries. 
Significance of the Study
Although, environmental degradation and its influence is scattered around the world. These emissions make poor environmental quality and negative indication for future trading agreements but it is experienced that it appears economic development of G-7 countries with effective rate of GDP averaging 12.2% increased during 2012-2022 as well annual growth rate of 8.3% and 8.4% increase in 2023. It makes touch to GDP per capita which is increased 186.60 in the year of 2023 (World Bank, 2014). G-7 economies are concerning with overwhelmingly depends upon productive sectors and 70% population concern with natural resources for their livelihood like trade, agriculture, fisheries, livestock and make their best exerts for acme level of GDP (Natural Resource Governance Institute, 2016). The effective composition of GDP is altering the share of agriculture with the combination of high GDP and natural resource extractions. The manufacturing sectors of G-7 countries made agreements for increasing the trade among each other with the Organization for Economic Cooperation and Development plan 2022. Economic growth & development and per capita income are creating interlink with the variability of environment and trade activities which are scattering positive course of conduct on quality of natural resources. 
Scientists determined the virtual certainty which make increase greenhouse gases and their effects to warm the planet. These greenhouse gases produce an increase of average surface temperature of the earth which is harmful from time to time. It made reasons for increasing of temperature that alter the precipitation pattern, sea level and storm severity. By the research of Intergovernmental Panel on Climate Change (IPCC) recommended that earth climate warmed 0.92 degrees centigrade (1.66 degrees Fahrenheit) between 1880 and 2016 (Dogan et al., 2020). The human activities regarding industrial and agricultural effects on atmosphere and considered the crucial driving pertains which effects on environment of earth directly. The IPCC six research report regarding human influence on the climate system described that it is unequivocal that human influence has warmed up the ocean, land and atmosphere since industrial peak times. It also stated that warming of human-induced on global surface air temperature is 0.8 C from 2010 to 2020 and 1.3 C from 1850 to 1900. The current increase in greenhouse gases like carbon dioxide, methane, nitrous oxide, hydro fluorocarbons, per fluorocarbons, sculpture hexafluoride and nitrogen trifluoride are over unexpectedly for 800,000 years (Da Silva et al., 2020). This high level of increase in greenhouse gases and their effects on earth as well quality of environment is effects badly on human activities. 

Literature Review
Theoretical Literature Review:

Acheampong et al., (2019) evaluated the level of pollution that increased the economic growth by means of trade-openness, energy consumption and urbanization. When changes have taken in technology, it obviously effect of the individual performance as well.  They observed the EKC in 14 countries of Asia in terms of GHG emissions with the application of GMM method. The theoretically consequences indicated that there was an inverse U-shaped relationship existed between Environmental degradation and trade. It means that trade activities have been increased with changing of technical effects and income of the people were also increased which found positive results of these 14 Asian economies. The quadratic relationship between N20 emissions and income of the countries also described the effects of energy consumption, GDP growth, GHG emissions and trade openness from 1960-2018. Energy consumption shown the significant effects while trade-openness indicated the negative sign on GHG emissions. It has found that EKC hypothesis also validated.
Kathuria, (2018) evaluated the trade-environment nexus with different pertains like scale, technique and composition effects from the period of 1990 to 2012 in U.S. The aggregate effects of these indicators followed the EKC. The theoretical consequences described that environment quality has improved after putting the techniques like composition and scale effects. It indicates the trade-openness effects on environmental quality. It has significant effects on economic development in U.S. It controlled the GHG emissions in favor of the United States of America. Theoretically consequences indicated that trade openness has significant effects on GHG emissions and it has positive sign for economic development of U.S.  

Kartal et al., (2022) demonstrated the effect of trade openness on energy-based consumption to GHG emissions, urbanization and economic growth in South Africa. The theoretical findings of the study demonstrated that energy consumption has significant effects on GHG emissions. Some positive prospects of various changes are adopted to control the quality of environment. The urbanization has shown insignificant effect in the prosperity of South Africa from the period of 2002 to 2013. Economic growth has shown the significant effects on GHG emissions and furnished positive shocks with respect to energy consumption which seem to be increased. Trade openness showed their decreased effect as well significant shocks with increased trend on negative shocks of GHG emissions. The findings shown to emphasize the importance of consideration on energy consumption for the growth and development of South Africa. The implementation of carbon neutrality targets and relevant plans were considered to control the situation. This made significant changes and shown the positive prospects for the economic prosperity in South Africa. This study emphasized to address the economic prosperity for effective management of government control and removed all the barriers to increase the green production methods in manufacturing industries in entire South Africa. These barriers played a vital role to adopt all the effective strategies which make sure the positive influence for the association of biogas implementation and energy crises mitigation as well cost-cutting goals. In such a way, various technical measures were planned out for the development of biogas facilities. The financial development of South Africa also shown significant contribution for the effective management of GHG emissions. The consequences shown significant association in trade liberalization, economic prosperity and effective management of GHG emissions. However, trade liberalization shown insignificant effects on such emissions. The international trade was shown limited course of conduct but it’s did not have taken part for the financial development in South Africa. The results described the causal association among GHG emissions and urbanization due to liberalization of trade and financial development. Such financial development was possible due to significant contribution of trade openness which shown their positive influence on GHG emissions and established new effective functional pathways. 

Najati & Shah (2023) investigated the effects of ICT trade on the quality of environment with respect to southern (developing) and northern (developed) countries. ARDL was applied to know the actual results of the economies. The theoretically consequences of the study demonstrated that there was an increased trend exist with respect to ICT imports which made cause for increasing the GHG emissions and acme usage of energy consumption. This course of conduct has shown significant impact on the economies GDP. The per capita income of the countries also increased which was positive sign for the economies to foster the economic growth and development from the period of 1987 to 2013. It was also described that ICT flow exists more than south to south and south to north. This condition indicated the more intense effect compared with respect to north to other regions. The findings revealed that there was an increased trend exist in intra-regional effects which have shown insignificant impact in terms of composition effect. The inter-regional imports have been improved and increased to touch the significant composition effect. Moreover, north to north and south to south trade effects also raised due to more production with respect to pollution-intensive sectors in these regions. In such position, the economies GDP raised up which make significant effects on the growth and development of the entire economies. The urbanization effects were seen positive course of conduct to foster the respective economies. Few strategies also adopted to know the range of the GHG emissions in these countries. Safety measures were taken over to improve the financial conditions of the economies. In such a way, GDP of the economies have been increased and GHG emissions range goes down. In such position, the authors recommended that priority in trade with the effective control of environmental quality have taken over friendly ICT production which promotes the clean energy in both areas.

Empirical Literature Review
Early 2000, Ali et al., (2023) empirically investigated and explicitly focus on the technical, composition as well scale effects of trade openness on the quality of the environment. These were the first who separated the econometrically test to expand the three effects by means of effective measures. They explained that there was an increased trend exist with respect to scale of the economic activity by means of 1% liberalization of trade which shown significant contribution for upgrade the SO2 concentrations from 0.25% to 0.5% through the impact of scale. Nevertheless, the technical effects upgrade the concentration from the point of 1.25% to 1.50% which demonstrated the total impact of trade for ultimately beneficial for the environment. These results describe the significant impact for the economy benefits. The trade liberalization has shown the significant effect which increased the positive course of conduct on per capita income of the economy of Mexico. The per capita income is increased due to effective contribution of trade openness that is beneficial for the economy. On the other hand, the production was increased from the period of 1990 to 2015 in the economy which cause to increase the air pollution and disturbed the quality of the environment. In such a way, effective measurement tools are adopted to control the environment which created positive effects on the economy. The significant contribution of SO2 also scattered the positive contribution for the economy and make effective contribution for the economy benefits which lead the economy on sustainable development.
Mutascu, (2018) presented the empirical evidences with admix of trade-environment by various environmental indicators like NO2, VOCS3, SO2 and CO2 from the period of 1970 to 2014 in U.S. This empirical work used the EKC hypothesis for taking the consequences regarding trade openness linked with environmental quality. The empirical results indicated that trade openness has insignificant effects on environmental quality. The results found that it increased the GHG emissions level in U.S. Various safety measures has been adopted to tackle the situation and controlled in all means to upgrade the trade activities. The findings of the study indicated that N2O and CO2 are shown significant effects on the economy of United States of America and given positive response for the economy.  

Appiah & long, (2023) investigated the effects of economic growth, urbanization, trade openness on GHG emissions and energy consumption in Tunisia. This study is relevant to individual country research based. The ARDL estimation was utilized to know the actual results of the study. The empirical findings of the study indicated that there were significant association between trade and GHG emissions in the country. Trade openness has significant link due to technical effects on the economy, whereas such technical effects shown negative influence on GHG emissions. This study maintained a system of two simultaneous equation to investigate the impacts of economic growth and development with respect to income growth and income growth on urbanization in the country for the period of 1987 to 2012. The economic growth of the country was increased due to manage the GHG emission in the country effectively. The trade made the reason to increase the pollution as well but income of the economy shown significant effect and mitigated directly with positive influence on the economy. The consequences of the study showed that all the trade reforms became beneficial and shown their positive course of conduct on GHG emissions in the economy. The empirical findings of the study revealed that urbanization and trade have significant effects on economy growth. In such a way, the income of the economy was increased.
Ali et al., (2020) analyzed the relationship between energy consumption, urbanization and trade openness which have influence on environmental quality with taking consideration of ecological footprint in OIC economies. There were five indicators which utilized to build-up the proper index. This study indicated the empirical consequences and demonstrated that energy consumption, trade-openness and urbanization made fall down the environmental quality while production of the economy had been increased the environmental degradation in OIC economies. Whereas, trade openness has significant impacts on economic growth of OIC countries. 
Wasiq et al., (2023) demonstrated the annual data of GHG emissions (proxies of environment), green finance, gross domestic product (GDP), energy consumption (ENC), trade openness (TOP) and urbanization (URB) with respect to U.S. The GHG is considered in terms of kilo tone (kt), GDP per capita in current US$ and energy consumption in shape of kg of oil equivalent per capita. The measurement unit of GHG is taking over by current kilo tons which are difficult to investigate. The ARDL approach is adopted to know the actual position of the country. All the data with respect to this study is taken from of World Bank (2020). Study period is considered on the basis of accessibility from 1980 to 2018. The finding indicates that all the variables are measured in proper sense of research and all the sources of data are portrayed to know the actual condition of the economy. It is found that these variables have major contribution for the economic development of the country with minimizing the GHG emissions in U.S.
3.2 Data

The data is taken from G-7 counties databases. The data is adapted to know the reality of facts exists in G-7 countries with respect to G.F., GDP, energy consumption, urbanization and trade openness which have effects on environmental degradation with respect to GHG emissions and economic development of G-7 countries. Then data is converted to their respective logarithms which gives the evaluation regarding variables in an additive equation. The time period of the research comprises from 1980 to 2018 regarding G-7 countries (U.S., France, Italy, Japan, Canada, U.K. and Germany). The obtained data is considered to know the actual GHG emissions and their effects on economic development of respective countries. The obtained data is totally supported the theory to gain actual facts and figures. This study utilized various crucial variables. The dependent variable of the study consists on GHG emissions while independent variables of the study comprise on green finance, Gross domestic product, energy consumption, trade openness and urbanization.  
The EKC exponential growth model is used to evaluate the growth of various pertains. Before the implementation of the models, it is necessarily to practice the multiple breaks points for test endorsed by Bai and Perron (1998). The breaks discussion has been considered and taken by subject to the Schwarz criterion advocated by Schwarz (1978) that describes the maximum break points to relevant tables. The two links model for growth estimation is presented in given below: 

3.3 Empirical Models:

lnYt = α1 + β1 (D1t + D2k1 + D3k1) + β2 (D2t−D2k1−D3k1 + D3k2) + β3 (D3t−D3k2) + 𝜇ᵢₜ    t
Where lnYt represents the dependent variables α1 is the intercept, βs are the coefficients, Ds are dummies for three spans, Ks describes the kinks and t shows the time. Furthermore, we model GHG as a function of the variables under considerations as follows: 

ENV= f (G.F. + GDP + ENC + TOP + URB) 

Whereas, taking the dependent variable as EFPT, N2O and SO2:

EFPT= f (G.F. + GDP + ENC + TOP + URB) 
N2O= f (G.F. + GDP + ENC + TOP + URB)

SO2= f (G.F. + GDP + ENC + TOP + URB)

Where G.F., GDP, ENC, TOP and ENC represents the GHG emissions, economic growth, energy consumption and trade openness among G-7 economies. Respectively, we claim that these variables are the main pertains as well the main indicators of the GHG emissions. 

	  Variables
	Source and measuring unit

	GHG emissions
	World Bank- World development indicators-WDI-2019

	Green finance (G.F.)
	World Bank- World development indicators-WDI-2019

	Gross domestic product (GDP)
	World Bank- World development indicators-WDI-2019

	Energy consumption (ENC)
	World Bank- World development indicators-WDI-2019

Kilogram of oil equivalent per capita.

	Trade openness (TOP)
	World Bank- World development indicators-WDI-2019

	Urbanization (URB)
	World Bank- World development indicators-WDI-2019


This study utilizes augmented Dickey Fuller (ADF) (Dickey and Fuller 1979) and Phillips Perrson (PP) (Phillips and Perron 1988) tests for unit root. This research also utilized the structural breaks unit root test which was considered by Zivot and Andrews (2002). Equation (2) with the consideration of transformation and positive or negative prospects in explanatory variables can be taken over:          
lnEFPTₜ = αt + δt + β⁺lnGF⁺t + β⁻lnGDP⁻t + β⁺lnENC⁺t + β⁻lnTOP⁻t + β⁺lnURB⁺t + µt                     

lnN2Oₜ = αt + δt + β⁺lnGF⁺t + β⁻lnGDP⁻t + β⁺lnENC⁺t + β⁻lnTOP⁻t + β⁺lnURB⁺t + µt  

lnSO2ₜ = αt + δt + β⁺lnGF⁺t + β⁻lnGDP⁻t + β⁺lnENC⁺t + β⁻lnTOP⁻t + β⁺lnURB⁺t + µt                   

Where α is the intercept, βs are the coefficients regarding variables, u is error term with taking of time t, ln is the natural logarithm, δ is the trend effects. 

The non-linear autoregressive distributed lag (NARDL) framework of Equation (3) can be taken as:

 ∆lnEFPt = μ + ρlnEFPₜ₋ₗ + θ⁺lnGF⁺ₜ₋ₗ + θ⁻lnGF⁻ₜ₋ₗ + ϑ⁺lnGDP⁺ₜ₋ₗ
+ ϑ⁻lnGDP⁻ₜ₋ₗ + ω⁺lnENC⁺ₜ₋ₗ + ω⁻lnENC⁻ₜ₋ₗ + φ⁺lnTOP⁺ₜ₋ₗ
+ φ⁻lnTOP⁻ₜ₋ₗ + ϵt  
∆lnN2Ot = μ + ρlnN2Oₜ₋ₗ + θ⁺lnGF⁺ₜ₋ₗ + θ⁻lnGF⁻ₜ₋ₗ + ϑ⁺lnGDP⁺ₜ₋ₗ
+ ϑ⁻lnGDP⁻ₜ₋ₗ + ω⁺lnENC⁺ₜ₋ₗ + ω⁻lnENC⁻ₜ₋ₗ + φ⁺lnTOP⁺ₜ₋ₗ
+ φ⁻lnTOP⁻ₜ₋ₗ + ϵt 

∆lnSO2t = μ + ρlnCO2ₜ₋ₗ + θ⁺lnGF⁺ₜ₋ₗ + θ⁻lnGF⁻ₜ₋ₗ + ϑ⁺lnGDP⁺ₜ₋ₗ
+ ϑ⁻lnGDP⁻ₜ₋ₗ + ω⁺lnENC⁺ₜ₋ₗ + ω⁻lnENC⁻ₜ₋ₗ + φ⁺lnTOP⁺ₜ₋ₗ
+ φ⁻lnTOP⁻ₜ₋ₗ + ϵt  

We have presented the effects of all the variables G.F., GDP, ENC, TOP and URB as well considered into two steps, negative or positive

lnGFt = lnGF0 + lnGF⁺ₜ + lnGF⁻ₜ
lnENCₜ = lnENC0 + lnENCₜ⁺ + lnENC⁻ₜ 

lnTOPt = lnTOP0 + lnTOP⁺ₜ+ lnTOP⁻ₜ 

lnGDPt = lnGDP0 + lnGDPþ t + lnGDP- t
	lnURBt = lnURB0 + lnURB⁺ₜ
+lnURB|



Analysis
The first intention of the research is to investigate the long run and short run relationship among various variables of the study. This study considered the CS-ARDL methodology to check the long-run integration between variables to report the consequences in proper manners. This study confirmed the diagnostic tests to evaluate the homoscedasticity, serial correlation and normality to make the error term and outcomes are shown that error term is normally distributed, free from heteroscedasticity and no serial correlation exist. 
Table 4.1 Descriptive analysis results:
	
	GHG
	G.F.
	GDP
	ENC
	TOP
	URB

	Mean
	4.373289
	6.721140
	7.404818
	1.957130
	1.947130
	1.394875

	Median
	4.453021
	6.849987
	7.600862
	1.953886
	1.988638
	2.860262

	Maximum
	5.013087
	9.111257
	9.137107
	4.277460
	3.265874
	2.365987

	Minimum
	2.452611
	3.508799
	5.397488
	0.563340
	0.583654
	0.523647

	Std. Dev.
	0.416438
	1.131095
	0.785961
	0.746095
	0.783549
	0.659843

	Skewness
	-2.168187
	-0.494212
	-0.267741
	0.195789
	0.188954
	0.225976

	Kurtosis
	8.739275
	2.682115
	3.537010
	2.637052
	3.569812
	2.364123

	
	
	
	
	
	
	

	Jarque-Bera
	1144.823
	23.85149
	12.72452
	6.307067
	5.649832
	4.348952

	Probability
	0.000000
	0.000007
	0.001725
	0.042701
	0.068933
	0.623598

	
	
	
	
	
	
	

	Sum
	2322.217
	3568.926
	3931.958
	1039.236
	1012.365
	0911.478

	Sum Sq. Dev.
	91.91306
	678.0686
	327.3997
	295.0289
	258.0336
	325.9874

	
	
	
	
	
	
	

	Observations
	531
	531
	531
	531
	531
	531


The descriptive analysis indicates that economic development of G-7 economies is shown above in Table 4.1. It comprises on mean, median, maximum and minimum values, standard deviation, skewness, Kurtosis and Jarque-Bera. The consequences indicate that all the variables have 531 observations. It demonstrates that the average GHG is 4.37% with the maximum of 5.01 and minimum 2.45. The standard deviation of GDP is 0.41. The values of standard deviation is near to 0 which indicates that the mean is reliable and it portray a nice demonstration of data. It is negatively skewed as the value is near about to mean. With the standard deviation of 0.78 which indicates the less volatility in the sample data. G.F. on the other side shown the average of 6.72% with a maximum of 9.11 and minimum of 3.50. The standard deviation is 1.13. The high figure for the standard deviation is indicated that the scores are far than the mean and the respective distribution is negatively skewed. The average of GDP is 7.40% with the maximum value of 9.14 and minimum of 5.40. The standard deviation is 0.79 which is near about to 0 that indicates the mean is reliable and it is negatively skewed as it demonstrated the value is near to mean. The GDP is consistent with low standard deviation that is shown less volatility. 
In addition, it is crucial that the average of ENC is 1.95% with a maximum of 4.28 and minimum of 0.56. The value of standard deviation is 0.75 which is near to 0. It indicates the positive skewed as the value of mean is little bit high than the median. The average of economic development of G-7 economies of the sample is fall down on 4.37%. As for the G.F. describes the average rate is 6.72%. The average for other variables are also crucial such as GDP, ENC, TOP and URB with the respective rates of 23.86%, 3.63%, 7.40%, and 1.95%.  
Table: 4.2 Dynamic Correlation Analysis Results:

	Correlation
	
	
	
	
	
	

	Probability
	ENV
	G.F.
	GDP
	ENC
	    TOP
	    URB

	GHG
	1.000000
	
	
	
	
	

	
	
	
	
	
	
	

	G.F.
	0.170507***
	1.000000
	
	
	
	

	
	0.0001
	-----
	
	
	
	

	GDP
	-0.471801***
	0.553145***
	1.000000
	
	
	

	
	0.0000
	0.0000
	-----
	
	
	

	ENC
	0.547264***
	0.273518***
	-0.111239**
	 -1.000000
	 
	

	
	0.0000
	0.0000
	0.0180
	              -----
	 
	

	    TOP
	0.527234***
	0.273519***
	-0.124709**
	 0.553162***
	1.000000
	  

	
	0.0000
	0.0000
	0.0162
	0.0178
	             -----
	

	    URB
	 0.462354***
	0.536843***
	0.502368*** 
	0.563514***
	0.551238***
	    1.000000 

	
	0.0000
	0.0000
	0.0152
	0.0112
	0.0000
	      -----


Table 4.3 indicates the correlation coefficient among all the variables which are taken in this study. There is existence of risk about multi-collinearity which is raised among the variables. The significant correlations among dependent and independent variables which two of relationship are negatively exists. The consequences shown that GDP is negatively correlated with GHG at correlation value of -0.471801 and p-value: 0.0000. Meanwhile, the remaining variables G.F., TOP and URB are positively correlated with each other. This study indicates that economic development is increased in G-7 economies with increasing impact of trade openness. The highest correlation among each independent variable is recorded by means of GDP and G.F. at the value of 0.547264 and p-value: 0.0000. Even there is a possibility of multicollinearity exist yet it does not affect adversely on the equation. 

This study is concerned the effect of independent variables on dependent variables. R-squared demonstrates further association among independent variables on GHG. GDP is evaluated positively with the value of 0.233583 and p-value: 0.0000. The association among ENC and G.F. is positive correlated with correlation value of 0.43173519 respectively and p-value: 0.0000. GDP is negatively correlated at the value of -0.572458 with p-value: 0.0000, ENC and GDP are also negatively correlated at -0.11239 with p-value of 0.0180. G.F. is positively correlated with economic development, which it shown the consistent with the findings by many authors (Ali et al., 2020; Archontakis et al., 2021; and Li et al., 2019) that conducted the study on economic development with the collaboration of GHG emissions which found the GDP has a positive association with economic development of G-7 economies. 
Unit Root Test:
The unit root test through Augmented Dickey-Fuller (ADF) is prominent to elaborate the possibility of all spurious regressions regarding data. Unit root test is applied to evaluate the cointegration of all the variables which are engaged in this study. Panel data regarding variables is tested with level-intercept and followed by means of level-trend and intercept. If the panel data is shown not stationary at its level, then it is continued with the first differences. This analysis is also taken over with the first difference with the desired intercept and first difference with trend as well intercept. If the variables with respect to Unit Root Test claims to be not stationary. The null hypothesis is not rejected when the t-statistics value is less than the critical value. The variables of the study have unit root and non-stationary. With respect to contrast of this study, the null hypothesis is rejected when the value of t-statistics is more than the critical value. It demonstrates that all the variables of the desired has no unit root and stationery. The consequence of the unit root test is shown in Table 6:
Table: 4.3 Unit root test Consequences

	Variable
	ADF                  level
	1st Difference

	
	Intercept
	Trend
and
Intercept
	Intercept
	Trend
and
Intercept

	In GHG
	-2.16712**
(0.0148)
	1.06013
(0.8551)
	-9.13578***
(0.0000)
	-8.09336***
(0.0000)

	G.F.
	-8.13946***
(0.0000)
	-3.04258***
(0.0012)
	-3.73917***
(0.0003)
	-5.77520***
(0.0000)

	GDP
	-2.63015***
(0.0043)
	-4.90882***
(0.0000)
	-3.60247***
(0.0001)
	-2.38216**
(0.0109)

	ENC


	0.14898
(0.5601)
	0.42806
(0.6281)
	-4.66034***
(0.0000)
	-3.25078***
(0.0007)

	TOP


	0.15904 (0.5499)
	0.42806
(0.6136)
	-4.59846***
(0.0000)
	-3.30148***
(0.0006)

	URB


	0.14898
(0.5598)
	0.43712
(0.6312)
	-4.65986***
(0.0000)
	-3.26003***
(0.0008)


      Notes: ***, **, and * indicate significant level at 1%, 5% and 10% respectively.

On the basis of the consequences, it is shown that panel data for the variables are presenting the stationary results on every level except for ENV and intercept. Meanwhile, ENC is not stationary at both level-intercept trend and intercept. After that the panel data are evaluated for first difference which explained that all the variables are stationary. At first difference with respect to intercept, all the variables are stationary and significant at 1% which demonstrated that t-statistics is higher than the critical values. On the other hand, first difference with respect to trend and intercept variables, GHG, G.F. and ENC are stationary and significant at 1% which elaborated that t-statistics is higher than the critical values. Meanwhile, only GDP is stationary at 5% for first difference with respect to intercept and trend. Akaikes information criteria (AIC) demonstrated automatically lag to be include in this evaluation. On the basis of the consequences which are obtained in this table, all the variables are stationary at their first difference and fulfill the requirements to be concluded in long-term co-integration test. 
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This graph is crucial for G-7 economies consist on U.K., USA, Canada, Italy, Germany, Japan and France. The overall graph shows the various prospects over G-7 countries. The environmental quality is damaged with the passage and it generates the GHG emissions for these countries. The energy consumption is increased over the countries which is beneficial for generating more GDP of G-7 economies. Various trade agreements exist among these countries to upward the trade activities among these countries which is good enough for the countries and increased more economic development. The overall condition highlights the decline in environmental performance and sulfur dioxide which is worse situation for G-7 countries due to excessive level of production. All the variables remain stable and emphasize to need for making more attractive policies to address the environmental challenges without disrupting the economic and energy relevant factors in G-7 economies.
Table: 4.4 Results of Granger Causality Test of G-7 Economies
	H0: GDP≠>ENV
	Test value
	BCV at 1%
	BCV at 5%
	BCV at 10%
	H0: ENV≠>GDP
	Test value
	BCV at 1%
	BCV at 5%
	BCV at 10%

	GDP+≠>ENV+
	3.996*
	15.770
	4.220
	9.377
	   ENV+≠>GDP+
	1.244
	10.450
	5.335
	6.654

	GDP−≠>ENV−
	0.872
	14.992
	5.213
	9.367
	   ENV−≠>GDP−
	2.444
	13.220
	4.455
	4.321

	GDP+≠>ENV−
	0.426
	13.870
	3.364
	8.866
	   ENV+≠>GDP−
	3.334
	12.369
	3.340
	4.503

	GDP−≠>ENV+
	0.237
	14.974
	5.974
	8.666
	   ENV−≠>GDP+
	2.233
	10.258
	2.664
	3.732

	GF ≠> ENV
	ENV≠>GF
	
	
	
	
	
	
	
	

	GF+≠>ENV+
	7.090**
	14.388
	3.346
	8.644
	ENV+≠>GF+
	3.044
	10.351
	5.773
	 3.357

	GF−≠>ENV−
	1.098
	12.077
	2.224
	6.333
	ENV−≠>GF−
	2.034*
	11.549
	6.888
	 4.341

	GF+≠>ENV−
	0.000
	10.166
	1.368
	5.355
	ENV+≠>GF−
	1.077
	12.331
	4.881
	 4.488

	GF−≠> ENV+
	0.007
	12.255
	3.496
	8.423
	ENV−≠>GF+
	1.144
	11.425
	7.990
	 5.534

	ENC ≠ > ENV
	ENV≠>ENC
	
	
	
	
	
	
	
	

	ENC+≠>ENV+
	0.065
	15.044
	2.456
	7.722
	ENV+≠>ENC+
	2.466*
	12.254
	3.555
	 4.756

	ENC−≠>ENV−
	5.099**
	14.012
	5.123
	7.433
	ENV−≠>ENC−
	3.344
	13.163
	2.554
	 3.864

	ENC+≠>ENV−
	0.700
	13.344
	6.369
	5.266
	ENV+≠>ENC−
	1.477
	10.276
	3.349
	 5.911

	ENC−≠>ENV+
	0.009
	12.4771
	7.258
	7.022
	ENV−≠>ENC+
	2.088
	13.489
	3.385
	 4.856

	TOP ≠ > ENV
	ENV≠>TOP
	
	
	
	
	
	
	
	

	TOP+≠>ENV+
	0.045
	11.091
	8.128
	6.011
	ENV+≠>TOP+
	3.225*
	12.994
	2.325
	 4.759

	TOP−≠>ENV−
	5.056**
	12.885
	2.357
	5.744
	ENV−≠>TOP−
	1.454
	11.785
	1.663
	 5.655

	TOP+≠>ENV−
	0.403
	16.772
	3.242
	4.666
	ENV+≠>TOP−
	2.444
	10.661
	2.841
	 6.644

	TOP−≠>ENV+
	0.025
	14.665
	4.056
	5.488
	ENV−≠>TOP+
	3.166
	13.650
	3.051
	 7.525

	URB ≠ > ENV
	ENV≠>URB
	
	
	
	
	
	
	
	

	URB+≠>ENV+
	0.008
	13.553
	4.427
	4.588
	ENV+≠>URB+
	2.356*
	12.541
	3.024
	 6.443

	URB−≠>ENV−
	5.005**
	13.443
	3.974
	3.599
	ENV−≠>URB−
	1.834
	10.448
	2.030
	 5.380

	URB+≠>ENV−
	0.934
	14.332
	2.400
	7.466
	ENV+≠>URB−
	1.385
	11.344
	2.045
	 4.250

	URB−≠>ENV+
	0.019
	15.220
	7.564
	6.444
	ENV−≠>URB+
	2.556
	13.233
	3.054
	 3.174


The consequences indicate the relationship among ENV and GDP with the collaboration of G.F., ENC, TOP and URB. The results show the significant association among these variables which is positive sign for all economies. The table presents GDP → ENV, GF → ENV.  These have positive sign for and significant at every level and general association among them. The test values of 3.996 indicate the exceeding critical values at 1%, 5% and 10% significance levels (15.770, 4.220 as well 9.337. This situation indicates that the positive environment and G.F. has positive effects on environment with the test values of 7.090 and is significant at 1%. 
NL-ARDL estimation consequences of short-term and long-term of (model 1,2,3 and 4) for G-7 Countries.
The consequences of the long-term and short-term estimations regarding panel NL-ARDL model which is described in Table-8 in the form of Model 1, 2, 3 and 4. The main intention of the study is to evaluate the non-linear asymmetric connection among Environment, N2O, SO2, Ecological footprint, green finance, GDP, energy consumption, trade openness and urbanization. The estimated coefficients with the involvement of negative and positive sums for the augmentation and diminution of deconstructed variables are analyzed in the consequences of long-term. 

In model 1, we represent the long non-linear association among Environment, green finance, GDP, energy consumption, trade openness and urbanization. The long-term association among green finance and environment is statistically significant among other findings. Environment is positively increase by 4.16 for every unit increase in green finance, whereas Environment decrease by 3.60 for every one unit rise up in the utilization of green finance. Environment is more effective by positive green finance shocks than the negative ones. The connection among environment and green finance indicates that changes in green finance that are positive have a higher impact on environment than changes in green finance that are negative which suggests that the adoption of green finance which is efficient for environment. It means that the green finance rise the Environment that demonstrates the presence of high trade. These variables are responsible for describing the environment and green finance impacts on G-7 economies. The positive impacts of GDP in long-run, the coefficient s becomes positive and statistically significant with Environment. These consequences show the positive effects of GDP on G-7 economies which is significant. It means that one unit increase in GDP will increase in Environmental degradation by 7.5848. 
In Model- 2 the trade openness signs indicate that changes are 2.3654 and 3.3652 respectively which means both are significant at 5%. This situation indicates that on unit increase in TOP will result in a rise up in N2O of 0.0365% in G-7 economies. The URB which is created significant sign that consists of 0.9874 and 0.9994 respectively and these are significant at 5% in short term. This indicates that URB of G-7 economies which have positive course of conduct that is beneficial for these economies to get more foster for their respective economies. The high-level trade openness influence has good impact on G-7 economies.  

The ENC which is utilized with negative or positive shocks in Model-3, ENC are 1.3124 and 0.9874 respectively and these are significant at 5% in short term. This shocks of ENC indicated that for every unit increase, the corresponding N2O will decrease 1.3124 in G-7 economies while other digits indicates that N2O will increase by 0.3691% units.

In Model- 4 the green finance sign indicates that changes are 1.4123 and 2.9854 respectively which means both are significant at 5%. This situation indicates that on unit increase in green finance will result in a rise up in G.F. of 0.9812% in U.K. The GDP which is created significant sign for U.K. that consists of 6.3214 and 5.3654 respectively and these are significant at 5% in short term. This situation indicates that GDP which have positive course of conduct for G-7 economies which is beneficial for these economies to get more foster for their respective economies. However, high level trade openness influence has good impact on U.K.  

The ENC which is utilized with negative or positive shocks in Model-4, ENC are 1.1241 and 0.9451 respectively and these are significant at 5% in short term. This shocks of ENC indicated that for every unit increase, the corresponding SO2 will decrease 1.1241 while other digits indicates that SO2 will increase by 0.1475% units.

The URB signs indicate that changes are 0.3265 and 0.1021 respectively which means both are significant at 5%. This situation indicates that on unit increase in green finance will result in a rise up in G.F. of 0.0021% in G-7 economies. The TOP which is created significant sign for U.K. that consists of 5.1245 and 4.3652 respectively and these are significant at 5% in short term. This situation indicates that TOP of U.K. have positive course of conduct which is beneficial for G-7 economies to get more foster for their respective economies. However, high level GDP influence has good impact on these economies.  

The ENC which is utilized with negative or positive shocks in Model-4, ENC are 2.8624 and 0.6786 respectively and these are significant at 5% in short term. This shocks of ENC indicated that for every unit increase, the corresponding EFPT will decrease 2.8624 in G-7 economies while other digits indicates that EFPT will increase by 0.2369% units.

Table: 4.5 NL-PARDL estimation consequences

	Model 1: ENV
	Model 2: CO2
	Model 3: N2O
	Model 4:SO2
	Model 5: EFPT

	Variable
	Coeff.
	Prof.
	Variable
	Coeff.
	Prof.
	Variable
	Coeff.
	Prof.
	Variable
	Coeff.
	Prof.
	Variable
	Coeff.
	Prof.

	 Long run NL-PARDL results

	GF (+)
	4.1632
	0.0298**
	GF (+)
	1.8200
	0.0000*
	GF (+)
	3.1247
	0.0125**
	GF (+)
	   2.9845
	0.0000*
	GF (+)
	5.9845
	0.0041*

	GF (−)
	3.6020
	0.0000*
	GF (−)
	0.1572
	0.0163**
	GF (−)
	 3.1021
	0.0000*
	GF (−)
	   1.2654
	0.0199**
	GF (−)
	2.1563
	0.0039**

	GDP  (+)
	  7.5848
	0.0030**
	GDP  (+)
	  3.1236
	0.063**
	GDP  (+)
	  5.5824
	0.0040**
	GDP  (+)
	  3.2245
	0.052**
	GDP  (+)
	4.2356
	0.0063*

	GDP (−)
	  5.0398
	0.0000*
	GDP  (−)
	  2.1545
	0.0001*
	GDP (−)
	  4.0325
	0.0000*
	GDP (−)
	  3.0004
	0.0001*
	GDP  (−)
	3.2544
	0.0000*

	ENC (+)
	   4.7132
	0.0000*
	ENC (+)
	    0.1146
	0.1201*
	ENC (+)
	      4.3124
	0.0000*
	ENC (+)
	   0.1248
	0.1341*
	ENC (+)
	2.3652
	0.0051*

	ENC (−)
	 3.6254
	0.0000*
	  ENC (−)
	  0.1658
	0.0034*
	ENC (−)
	 2.3154
	0.0000*
	ENC (−)
	  0.1624
	0.0036*
	ENC (−)
	2.3654
	0.0038*

	TOP (+)
	4.2545
	0.0228**
	TOP (+)
	  1.1245
	0.0000*
	TOP (+)
	5.2545
	0.0208**
	TOP (+)
	  1.2354
	0.0000*
	TOP (+)
	4.3654
	0.0046*

	TOP (−)
	 4.2365
	0.0000*
	TOP (−)
	  0.3265
	0.0155**
	TOP (−)
	 4.1456
	0.0000*
	TOP (−)
	  2.4745
	0.0165**
	TOP (−)
	3.3698
	0.0041**

	URB (+)
	-1.1245
	0.0000*
	URB (+)
	  0.3654
	0.0000*
	URB (+)
	-1.1005
	0.0000*
	URB (+)
	  0.4578
	0.0000*
	URB (+)
	1.1201
	0.0033**

	URB (−)
	 0.3265
	0.0000*
	URB (−)
	  0.4587
	0.0001*
	URB (−)
	 0.9815
	0.0000*
	URB (−)
	  0.4207
	0.0001*
	URB (−)
	0.3659
	0.0032**

	Short run NL-PARDL results

	ECT
	− 0.1855
	0.0532**
	ECT
	− 0.2620
	0.03982**
	ECT
	-0.3654
	0.0212**
	ECT
	− 0.1922
	0.0492**
	ECT
	− 0.4239
	0.02026**

	ΔGF (+)
	2.3026
	0.9625
	ΔGF (+)
	   3.1046
	0.1594
	ΔGF (+)
	2.2365
	0.1632
	ΔGF (+)
	1.4123
	0.1214
	ΔGF (+)
	1.4221
	0.6237

	ΔGF (−)
	4.0231
	0.0001*
	ΔGF (−)
	0.1935
	0.0692***
	ΔGF (−)
	3.2236
	0.0365***
	ΔGF (−)
	2.9854
	0.9812
	ΔGF (−)
	3.5364
	0.3056

	ΔGDP (+)
	5.7254
	0.3974
	ΔGDP (+)
	2.4024
	0.0034*
	ΔGDP (+)
	3.2365
	0.4215
	ΔGDP (+)
	6.3214
	0.2410
	ΔGDP (+)
	6.2124
	0.1634

	ΔGDP (−)
	4.2545
	0.0732***
	ΔGDP (−)
	2.4132
	0.0081*
	ΔGDP (−)
	3.3659
	0.3625
	ΔGDP (−)
	5.3654
	0.3654
	ΔGDP (−)
	2.3686
	0.3982

	ΔENC (+)
	1.1397
	0.0957***
	ΔENC (+)
	  1.3141
	0.3710
	ΔENC (+)
	1.3124
	0.1021*
	ΔENC (+)
	1.1241
	0.3012
	ΔENC (+)
	2.8624
	0.2232

	ΔENC (−)
	  0.0998
	0.9651
	ΔENC (−)
	0.4397
	0.0786***
	ΔENC (−)
	0.9874
	0.3691*
	ΔENC (−)
	0.9451
	0.1475
	ΔENC (−)
	0.6786
	0.2369

	ΔTOP (+)
	 3.4216
	0.9010
	ΔTOP (+)
	1.4125
	0.2714
	ΔTOP (+)
	2.3654
	0.2639
	ΔTOP (+)
	5.2541
	0.3652
	ΔTOP (+)
	5.1245
	0.1214

	ΔTOP (−)
	 2.3012
	0.0001*
	ΔTOP (−)
	0.3654
	0.2253
	ΔTOP (−)
	3.3652
	0.0365
	ΔTOP (−)
	4.1241
	0.1212
	ΔTOP (−)
	4.3652
	0.3214

	ΔURB (+)
	 1.1245
	0.0827***
	ΔURB (+)
	1.4021
	0.4125
	ΔURB (+)
	0.9874
	0.0056
	ΔURB (+)
	0.9874
	0.0021
	ΔURB (+)
	   -0.3265
	0.3210

	ΔURB (−)
	 1.0042
	0.0897***
	ΔURB (−)
	1.1200
	0.2565
	ΔURB (−)
	0.9994
	0.0365
	ΔURB (−)
	1.1241
	0.3210
	ΔURB (−)
	0.1021
	0.0021


Conclusion
On the basis of the evaluations of this study, it makes sure that all the variables are statistically significant which creates effective economic development of G-7 economies. By unit root test, all variables are found stationary at their first difference. On the other hand, the consequences regarding OLS which found all the variables are significant which have given their role for the control lance of GHG emissions and increased the economic development of G-7 economies. Granger causality test indicates the finding of causality association between the variables which presented that there is bidirectional association among N2O and ENC with the existence of GHG and unidirectional causality among N2O with GDP in long-term. The Granger causality test also presented the association among G.F. and macroeconomic variables which furnish the answer of third objective of this study. It presented that there is bidirectional association among SO2 and ENC which positively impacts on economic development of G-7 economies. Meanwhile, remaining variables like ENC and GDP establish unidirectional association with Urbanization. 
The results indicated that effective control of GHG emissions which make their contribution on environmental degradation and more comprehensive economic development of G-7 countries. The consequences indicated that G.F. has significant effects on GHG emissions which increase the G.F. contribution to decrease the effective range of GHG emissions that make sure by the results of Ordinary Least Square Test.  Moreover, the green finance has largely effects for covering the GHG emissions in entire G-7 countries which is possible to consider all the safety measures to control the such bad disasters from time to time. It creates the positive sign for getting more economic development in these countries in long-term basis. This study has taken over the countries which are strongly emphasis to control the environmental degradation which generates the positive impacts on economic development of G-7 economies. G.F. and GDP are the accessible signs for contributing the positive sign to decrease the GHG emissions which make sure more economic development. ENC is the main variable whose positively effects on economic development of G-7 economies. It normally works as a macroeconomic variable for the contribution of economic development. TOP also shown the improved results among G-7 economies and make their contribution for the control lance of GHG emissions. It increases the level of productivity which coordinate the better opportunities to serve each other and fulfill the countries demand as the time of their needs. 
Urbanization also increases the level of productivity of these economies to serve the countries in a better way. G-7 countries should need to limit the manufacturing and human activities which are hazardous for the ecological capacity and biological effects of G-7 economies. These economies must need to make the policies to neat and clean the quality of environment for more economic development of G-7 economies. For this intention, G-7 economies need to take all safety measures whose protect the environment with respect to GHG emissions. The G-7 is the platform who has capacity to enhance the quality of environment by considering the multilateral environment agreements among them which is a mandatory need for these economies. The enhancement of effective management, presentation of trans boundaries pollution, green technology, proper utilization of all natural resources, effective utilization regarding management of bio-capacity as well sustainable forestry are main considerations to clean the environment.

Panel ARDL shown the long-term association between all variables with respect to GHG emissions. On the basis of this evaluation, it makes sure that all the subscriptions are crucial to determine the environmental degradation with respect to GHG emissions which is in line with numerous studies that are taken over the association among GHG emissions with contrast to their respective GDP (Tsaurai, 2020; Meo et al., 2020; Nejati & Shah, 2023). G.F. and ENC also maintain the long-term association with respect to control lance of GHG emissions and economic development which is based on panel ARDL consequences. 

Discussion
This empirical work elaborated that ecological footprint has significant effects on GHG emissions in long-term. The consequences are consistent with past empirical work of (Abbasi et al., 2022). The anthropogenic related activities are crucial reasons for global warming which increased the level of toxic gases like sulfur dioxide, nitrogen oxide, and carbon dioxide which are tremendous for the quality of environment around G-7 economies. The ecological footprint covers 20% global warming which is attacking on quality of environment (Farooq et al., 2020). As per report of the global footprints, 20% global warming is the reasoned by human activities which is rising up with the passage of time due to increase the production level around the world. The consequences indicated that the ecological footprint and GHG emissions have significant impacts on G-7 economies for controlling of environmental degradation in long-run (Sahu & Kamboj, 2019). 
Empirical estimation of the study indicated that the consumption of energy has positive effects on ecological footprint and significant association with GHG emissions while N2O has significant relationship with GHG emissions. The estimators which are acquisitioned from various methods are indicated the consistent long-run association which shown in the form of ARDL approach. The positive course of conduct between energy consumption and GHG emissions in long-term with consistent pattern which is described by few past studies as well (Lv & Xu, 2019). It indicated the extensive utilization of energy which leads economic growth and development as well it increases the ecological footprint and GHG emissions. It builds up a positive control lance of GHG emissions which make reason to control the environmental degradation in biosphere and ecosystem manners (Appiah-Twum & Long, 2023). 

G-7 countries are well economic developed countries where there is high growth exist especially last few decades. Lot of resources relevant to energy consumption are utilizing to get the more rapid development which needs more fostering of energy demand. This energy is yielding by means of excessive utilization of the natural gas and oil which are most crucial factors for creating the environmental problems and these pertains make cause to increase the level of GHG emissions (Shah, 2020). G-7 countries are depending on power generation which covered the 47% of the total energy utilization in power generation that consists on traditional energy. This acme expulsion from manufacturing and other sides effect the quality of the entire environment and it is negatively associated with these economies. Dogan et al., (2022) demonstrated that GHG emissions like carbon dioxide (CO2) and nitrous oxide (N2O) are major reasons for environmental degradation in G-7 countries. Song et al., (2019) described that all the traditional resources are scattering the devastatingly boost GHG emissions which is harmful for the quality of environment in G-7 economies. 
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