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Abstract
[bookmark: _Hlk158800008][bookmark: _Hlk159490197]The significance of environmental deterioration as a pressing issue has led to its prominence in global discussions on strategies for prevention. It can be asserted that there exists a universal agreement that the enhancement of environmental quality is imperative for the promotion of sustainable development and societal well-being, especially in emerging economies. In this perspective, the present research uses panel data of the emerging economies (E-7) from 1992 to 2021 to assess the effects of income disparity, urbanization, resources consumption (non-renewable and renewable energy consumption), and women employers on environmental degradation in terms of ecological footprint. This study employs second-generation empirical techniques such as CIPS and CADF unit root tests, Westerlund bootstrap cointegration, and DFE/MG/PMG-ARDL models to check the relationships between the studied variables. The empirical findings of this study reveal that in the E-7 countries, environmental deterioration is exacerbated by income disparity and non-renewable energy consumption. On the other hand, urbanization, renewable energy consumption, and women's role as employers help improve environmental quality. Additionally, the results of the causality measure under the Dumitrescu and Hurlin test unveil bi-directional causality between all the independent variables except non-renewable energy and environmental degradation. From the policy perspective, the selected countries must implement policies that promote equitable income distribution, plan sustainable urbanization to promote compact cities, efficient transportation systems, and green infrastructure, and provide opportunities for women to attain higher positions in organizations, particularly at the managerial and decision-making levels in order to address the adverse environmental consequences in emerging economies. 
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1. Introduction
Environmental issues, such as climate change and global warming, pose a significant threat to planet Earth that includes the loss of numerous species, extreme weather events, and the lack of food, present significant challenges to human survival (Gomez-Zavaglia et al., 2020). Additionally, environmental degradation poses a significant barrier to achieving United Nations' (UN) Sustainable Development Goals (SDGs). The 2021 United Nations (UN) report underscores the exacerbation of these issues, emphasizing the significant hindrance they present to implementing sustainable development policies and ensuring social well-being of present and future generations (Carlsen & Bruggemann, 2022). The recognition of the pressing nature of environmental deterioration has led to its prominence in global discussions on preventive strategies. It is widely acknowledged that the enhancement of environmental quality is essential for promoting sustainable development and societal well-being (I. Khan et al., 2022). The world's economies started to implement strategies and policies to reduce the harmful effects of human activities on the environment (Świąder et al., 2020). Achieving a sustainable environment is crucial for the survival of human beings, and the ecological footprint has emerged as a critical indicator for assessing the impact of human activities on the environment such as agriculture, grazing, forest lands, built-up regions, and carbon demand on land (Vigier et al., 2023). The ecological footprint is a valuable tool that quantifies the impact of socio-economic activities and captures the overall demand on natural resources and ecosystems, thus reflecting a wider array of environmental stresses and offering a more integrated assessment of sustainability. Hence, in this context, understanding and addressing environmental deterioration is crucial for promoting sustainable development and societal well-being.
The environmental economics literature has long sought to comprehend the underlying factors contributing to environmental degradation. Researchers have linked numerous economic, social, and sector-specific aspects to environmental deterioration and have attempted to establish the relationship between these variables (Eyuboglu & Uzar, 2020; Zakari et al., 2022). Although the impact of income inequality has been overlooked in environmental studies, it is evident that the rise in income inequality has become a significant global issue (Piketty & Chancel, 2015). The global economic paradigm shift in the 1980s had a negative impact on income distribution dynamics in countries. The income distributions, both personal and functional, have experienced a significant decline, particularly in emerging economies. Research suggests that changes in income distribution might impact environmental quality through multiple pathways. Income and power disparity in this scenario might exacerbate environmental issues by influencing political dynamics and the formulation of policies. Furthermore, the excessive duration of work hours resulting from the competition for consumption and disparities across various income brackets possess the capacity to impact the environmental condition (Kazemzadeh et al., 2022). The world's economies, particularly the emerging ones, are under increasing pressure to deal with this environmental degradation better and more efficiently (Chen et al., 2019). Many states have seen considerable rural-to-urban migration in the previous several decades, accelerating urbanization worldwide, thanks to the simple availability of many basic utilities and increased employment prospects.
The rapid development in urbanization has both positive and negative effects on emerging nations. On the one hand, it increases the usage of outdated energy services in cities. On the other hand, it contributes to the global problem of environmental contamination (Dobbs et al., 2016). Some academics contend that urbanization might be able to slow down environmental degradation. They posit that urban centers serve as hubs for innovation, resource efficiency, and the development of green technologies. Scholars such as Laffta and Al-rawi (2018), N. Khan et al. (2021), Afshan et al. (2022), and Bibri et al. (2023) contend that urbanization, when managed sustainably, can facilitate the adoption of eco-friendly practices and solutions. In this view, cities become catalysts for positive change, offering opportunities for improved environmental stewardship.
[bookmark: _Hlk158795780]Meanwhile, during urbanization, household energy consumption and power generation contribute to a rise in environmental concerns (Wang et al., 2021; Watts et al., 2015)”. In 1971, fossil energy consumption (non-renewable) accounted for 35% of overall energy consumption; by 2014, it had increased to 62.47% (Group, 2017). The combustion of traditional energy sources increases environmental degradation, which increases the degree of air pollution in the country [23]. Fossil fuels have been a vital player in the urbanization process. This scenario increases natural resource loss, accumulates waste, and escalates ecological damage danger (Awan & Khan, 2014; Jiang et al., 2021; Shahsavari & Akbari, 2018). As concerns over climate change and environmental sustainability mount, there is a growing global shift towards renewable energy sources. Renewable energy, such as solar, wind, hydro, and geothermal power, offers a sustainable alternative to fossil fuels with the potential to reduce greenhouse gas emissions and mitigate the impacts of climate change (Elum & Momodu, 2017; Owusu & Asumadu-Sarkodie, 2016). Countries worldwide are investing in renewable energy infrastructure and transitioning from carbon-intensive energy production. The adoption of renewable energy sources not only reduces the carbon footprint of energy generation, promotes energy independence, reduces air pollution, and safeguards ecosystems. It aligns with international commitments, such as the Paris Agreement, aimed at limiting global warming and mitigating the adverse effects of climate change (Cochran & Pauthier, 2019; Meinshausen et al., 2022). Sustainable energy solutions are more likely to be achieved when women are actively involved and have extensive knowledge in the energy sector.
No civilized society can function without women, and no aspect of life can afford to ignore their significance. The ancient world regarded women as nothing more than a foot in the door (Khalid et al., 2020). However, today's women are held in high esteem and have much power because of their incredible intelligence and hard work (Jie et al., 2023; Zaman et al., 2022). Most people in both developed and developing nations work in agriculture or manufacturing (uz Zaman et al., 2021). When it comes to gender discrimination, these industries aren't performing up to pace, and women in the workforce face more challenges than males in agricultural and manufacturing roles (Adekola et al., 2013). The ratio of women to men in the workforce varies throughout regions according to the political, social, and economic standards of those regions (Dahlerup, 2013).
Additionally, from an ecological standpoint, it has been purposefully brought to light by Baruah (2015) that women's participation in the energy sector yields greater benefits with minimal carbon emission. Women are more attuned to this environmental issue and perceive the risk as a more acute environmental hazard. Adding female workforce involvement to organizational profit could increase global gross domestic product by 28 trillion dollars annually by 2025. Researchers in India discovered that women viewed environmental issues from a different angle, were more deeply concerned about them, and offered a solution to the problem of environmental degradation (Agarwal, 2019). A more female-dominated energy workforce has the potential to usher in an era of low-carbon development, which in turn will increase returns on investment. More women in executive roles have the potential to increase investment in renewable power, decrease GHG emissions, and enhance energy efficiency. Meanwhile, household energy management is typically a responsibility of women in low-income countries. According to Oppong-Tawiah et al. (2020), women in distribution and marketing roles have an advantage when it comes to persuading and encouraging their female colleagues to use sustainable energy services. They may also give the necessary space and conveniences to help their colleagues learn about modern technologies that enhance the system's energy efficiency.
Rephrased text in a formal tone:
Environmental sustainability is a vital element of the United Nations' Sustainable Development Goals, as it is essential for securing the well-being of present and future generations. Achieving environmental sustainability calls for a careful balance between economic growth and natural resource management, which necessitates the implementation of sustainable growth strategies and innovative resource utilization practices (Das, 2015). Furthermore, socioeconomic factors such as income inequality and urbanization significantly influence resource consumption patterns, emphasizing the need for tailored interventions that take into account local contexts and the unique challenges faced by emerging economies in their pursuit of sustainability. By understanding how these factors interact with female employment rates, valuable insights can be gained into improving environmental performance and achieving sustainable development, as women's participation in the workforce often results in changes in consumption behaviors and environmental management practices (Huang & Chang, 2022). Additionally, gender-responsive economic strategies are critical for addressing the disparities that hinder collective efforts towards sustainability. Including women in decision-making processes related to resource management can lead to more effective and equitable environmental practices, ultimately driving progress towards the SDGs (Yumarni & Amaratunga, 2018).


Following a comprehensive examination of the introductory debate, it has been widely acknowledged that previous research has extensively explored the connections between environmental degradation and various factors.  Historically, assessing the state of the environment has predominantly relied on examining variables such as carbon dioxide. However, employing a comprehensive metric that incorporates all essential aspects of environmental degradation is imperative. The ecological footprint (used in this study as a proxy of environmental degradation) is a valuable tool for evaluating the impact of human activities on the ecosystem. It holds great importance as it enables the assessment of the impact of human activities on many domains, such as agricultural, grazing, and forest lands, built-up regions, and carbon demand on land (Vigier et al., 2023). Moreover, it is worth noting that a limited amount of scholarly literature exists that has investigated the combined impact of income disparity, urbanization, and women's employers on the ecological state of developing (E-7) nations. The present study includes mixed energy consumption (non-renewable and renewable) and urbanization, focusing on incorporating additional variables of income disparity and women's role as employers into the model. The study sought to investigate the extent to which income disparity and the role of women as decision-makers (female employers) influence environmental quality, as measured by the Ecological Footprint, in emerging economies (E-7) over long and short time periods. Furthermore, this study employs econometric methods, including second-generation unit root techniques such as CIPS and CADF unit root tests, Westerlund bootstrap cointegration analysis, and DFE/MG/PMG-ARDL tests. These methods effectively address issues such as heteroscedasticity, residual autocorrelation, endogeneity, slope heterogeneity, and cross-sectional dependency. The panel causality method is also utilized to determine the direction of causation between the investigated variables in E-7 countries. After conducting thorough empirical research, at the end, this study presents some effective policy recommendations that could help achieve the sustainable development goals in the E-7 countries.
This study is further categorized as follows: Section 2 presents the literature review. Section 3 provides a theoretical understanding of the selection of variables, provides data sources, and discusses the research methodology. Section 4 empirically presents the results and also discusses those results in detail. Section 5, the last part of this study, briefly concludes and presents policy recommendations to improve environmental quality in developing economies.
2. Literature Review
Many scholars exert substantial efforts to comprehend environmental issues' economic and social roots and to counteract this phenomenon. Additionally, the issue of income disparity has emerged as a significant global concern, leading to a tremendous surge in interest in the topic. The eagerness to uncover the possible impacts of income distribution has facilitated the incorporation of disparities into the research on environmental economics. Consequently, there has been a rise in efforts to examine the environmental impacts of income inequality. For instance, Zhang and Zhao (2014) and Hao et al. (2016) investigated the relationship between income inequality and environmental degradation in China. Both of these researches determined that an unequal income distribution leads to increased environmental degradation in China. In their study, Kasuga and Takaya (2017) discovered a favorable correlation between GINI coefficient (income disparity) and Sulphur dioxide and nitrogen dioxide levels in Japan from 1990 to 2012. Uzar and Eyuboglu (2019) conducted a study to examine the impact of wealth inequality on environmental performance in Turkey from 1984 to 2014 and suggested that an enhancement in income distribution has a beneficial impact on environmental quality. Baloch et al. (2020) examined the connections between income inequality and environmental degradation in 40 African nations and indicated that there is a positive correlation between income disparity and environmental degradation.
Similarly, several studies have been conducted to check the impact of urbanization and energy consumption on the environment. However, the findings of these studies have been contradictory or inconclusive. Some scholars contend that the process of urbanization is associated with an increase in environmental degradation. For instance, Wang et al. (2018) employed a bivariate model to examine the association between urbanization and environmental pollution in the BRICS countries and concluded that there is a statistically significant relationship between urbanization and environmental pollution. Alola and Joshua (2020) conducted a comparative analysis of the correlation between urbanization and environmental degradation across several economic groups, including high-income, middle-income, and low-income groups, across different economies. The researchers discovered that irrespective of the economic bracket, urbanization in these economies comes with the deterioration of the environment. Sarkodie et al. (2020) demonstrated that the influence of industrialization and urbanization on energy consumption and environment degradation is inconsistent across different developmental phases and is subject to temporal fluctuations. Hashmi et al. (2021) examined the nonlinear association between urbanization and environmental performance and discovered that both urbanization and the extent of urbanized land positively influence environmental quality. 
Additionally, studies concluded that using non-renewable energy sources worsens environmental concerns in 20 emerging nations. Fatima et al. (2021) articulated this perspective in their investigation of 10 African nations. On the other hand, renewable energy consumption mitigates environmental deterioration and improves environmental quality in high-income economies (I. Khan et al., 2021), BRICS countries (Mahalik et al., 2021), and OECD countries (Zafar et al., 2020). Mardani et al. (2019) examined data from a sample of 25 significant emerging economies, covering the time frame of 1990 to 2018, and indicated a negative relationship between clean energy practices and the level of environmental degradation. Moreover, Lv and Deng (2019) conducted a heterogeneous dynamic panel analysis to examine women's political contributions to environmental sustainability in 72 developing countries. The findings of this study indicate that an enhancement in the women empowerment index, particularly in the political sphere, results in a substantial and lasting reduction in environmental degradation in the nations under consideration. In their study, Zaman et al. (2021) analytically investigate the long-term effects of female employment, education spending, and renewable energy usage on environmental quality in China and demonstrated that higher levels of female employment, expenditure on education, and consumption of renewable energy significantly decreased environmental degradation in China. In a study conducted by Langnel et al. (2021), the significant impact of female economic inclusion on ecological degradation in 22 Sub-Saharan African countries was emphasized. The researchers demonstrated that the involvement of women in economic activities had a substantial negative effect on ecological degradation. In addition, Zaman et al. (2022) conducted a study on the significant impact of agricultural production, women's participation level, and the utilization of renewable energy on environmental quality in Pakistan and discovered that all the variables, namely agricultural production, female employment, and renewable energy use, played a vital role in enhancing environmental quality. In summary, previous researchers have examined the links between income disparity, urbanization, energy consumption, women role in the deterioration of the environment, resulting in inconclusive findings. These studies employed a wide range of datasets, methodologies, and timeframes to investigate this relationship. Although there has been considerable research on the separate effects of these factors, there remains a gap in the literature regarding their collective impact on the ecological footprint from emerging economies perspective. Hence, this study introduces a new and original undertaking by employing the ecological footprint as an alternative measure for environmental quality, using the latest available dataset. 
3. Materials and Methods
3.1 Theoretical Underpinning of the Study

The imperative of climate change mitigation accentuates the urgency to curtail the aggregate ecological footprint in developing (E-7) economies, thereby mitigating deleterious environmental outcomes. The focal point of this study paradigm is the dependent variable (environmental degradation (envdg)), which is the aggregate ecological footprint measured in global hectares per individual. The ecological footprint serves as a composite index for gauging the biocapacity required to uphold an array of human activities, including but not limited to the manufacturing of goods and resource consumption (Zhang et al., 2023). However, in the milieu of explanatory variables, in this research, income disparity (incd) is initially measured in total population average income or wealth (adults' individual PPP constant). Secondly, this research contends that urbanization (urbp), without a commitment to sustainable development, increases fossil fuel consumption (non-renewable energy), severely damaging the environment.
Additionally, prioritizing economic gains over environmental preservation throughout the early and intermediate stages of growth leads to ecological challenges. Nevertheless, the rise in affluence leads individuals to shift their attention towards maintaining a pristine environment. Therefore, increased innovation, green technology use, and environment-friendly policies help reduce environmental degradation. The compact urbanization process contributes to a decrease in non-renewable energy (nren) consumption across several sectors, such as transportation and housing, resulting in a subsequent reduction in emissions. As an additional policy metric, this research incorporates the proportion of renewable energy in final energy consumption as a proxy of green energy consumption (rene), signaling a shift towards more ecologically harmonious energy portfolios (Rasool et al., 2022). The research postulates that an augmentation in the utilization of renewable and sustainable energy resources engenders an improvement in overall environmental conditions. The urban transition theory posits a correlation between environmental degradation and income levels (Adedoyin et al., 2020). According to the idea, environmental pressure is posited as a causal factor contributing to the increase in income levels, with the potential for mitigation through governmental initiatives. Hence, examining the correlation between ecological footprint and urbanization is crucial for comprehending the ecological ramifications associated with urban population growth. Thirdly, this study introduces women's role as employers (employers, female (% of female employment) (modeled ILO estimate)), positing its critical importance in pursuing environmental equilibrium. It is suggested that women (wemp) inversely correlate with environmental degradation, functioning as both a constraint on traditional, ecologically harmful technologies and an impetus for the advent of sustainable industrial practices. 
3.2 Selection of the Variables and Data
The primary aim of this study is to investigate the effects of income inequality, urbanization, non-renewable and renewable energy consumption, and female employment on ecological footprint (environmental degradation) among the E-7 countries. This research utilizes the ecological footprint, a comprehensive metric that encompasses various dimensions of environmental degradation, rather than the more narrowly focused carbon footprint. The ecological footprint encompasses the impacts on agricultural land, grazing lands, forest lands, built-up areas, and carbon demand on land, providing a holistic view of environmental impact. The per capita ecological footprint comprises six essential elements: (1) Cropland Footprint: the land necessary for cultivating crops to produce food, animal feed, fiber, and biofuels; (2) Grazing Land Footprint: the area devoted to rearing livestock for meat, dairy, leather, and wool products; (3) Forest Product Footprint: the land needed to create timber, paper, and other forest items; (4) Carbon Footprint: the forest area needed to absorb carbon dioxide emissions from fossil fuel combustion; (5) Fishing Grounds Footprint: the area required to sustain seafood production; and (6) Built-up Land Footprint: the space taken up by infrastructure, including transportation, housing, and industrial structures. By incorporating a broader range of environmental indicators, the ecological footprint offers a more comprehensive picture of human activities' pressures on the environment, making it a superior tool for evaluating and comparing environmental performance across diverse regions and time periods. Unlike the carbon footprint, which primarily measures greenhouse gas emissions, the ecological footprint captures the overall demand on natural resources and ecosystems, thus reflecting a wider range of environmental stresses and offering a more integrated assessment of sustainability. The selection of the specific variables (independent variables) is justified based on their significant relevance and impact on environmental performance in emerging economies.
Income Disparity: Income inequality in many emerging economies affects social stability and environmental outcomes. Greater disparity increases consumption and waste among the wealthy, while restricting sustainable practices among the less affluent, thus worsening environmental degradation (citation).
Urbanization: Rapid urbanization in these economies elevates demand for housing, transportation, and infrastructure. Its environmental impact varies based on management, making it crucial to understand urbanization's role for sustainable urban policy development (citation).
Resource Consumption: Energy consumption type and amount significantly impact environmental health. Non-renewable sources cause pollution and depletion, while renewable sources mitigate these effects. Analyzing consumption patterns is essential for identifying sustainable energy paths (citation).
Female Employment: Gender dynamics are vital in environmental management. Women's workforce participation, particularly in leadership roles, is linked to better environmental outcomes due to their propensity to support and implement sustainable practices (citation).
A thorough examination is carried out using a dataset covering a period of three decades, extending from 1992 to 2021. The data for ecological footprint, which serves as a proxy measure for environmental degradation, is obtained from the Global Footprint Network[footnoteRef:1]. The data on income inequality is derived from the Standardized World Income Inequality Database[footnoteRef:2] (SWIID). The information for all variables, including urban population, women's role, and resource consumption (both non-renewable and renewable energy), is sourced from the World Bank's World Development Indicator database[footnoteRef:3]. Table 1 details the variables, proxies, and data sources. [1:  https://data.footprintnetwork.org/#/
]  [2:  https://www.wider.unu.edu/project/world-income-inequality-database-wiid

]  [3:  https://databank.worldbank.org/reports.aspx?source=world-development-indicators#
] 

Table 1 Variables Specification and Data Source
	Variable
	Proxy
	Data Source

	Environmental degradation (envdg)
	Total per capita ecological footprint
	GFN

	Income disparity (incd)
	Total population average income or wealth (adults individual PPP constant)
	SWIID

	Urban population (urbp)
	Urban population
	WDI

	Resources consumption:
Non-renewable energy (nren)
Renewable energy (rene)
	Fossil fuel energy consumption (% of total)
Renewable energy consumption (% of total final energy consumption)
	
WDI

	Women role as employer (wemp)
	Employers, female (% of female employment) (modeled ILO estimate)
	WDI


NOTE: SWIID is the Standardized World Income Inequality Database; GFN is Global Footprint Network; WD. is World Development Indicators
3.4 Empirics of the study
The general empirical representation of the studied model is presented in equation (1).
				(1)
Environmental degradation (envdgi,t) is influenced by a number of factors, including income disparity (incdit), urban population (urbpi,t), non-renewable energy consumption (nreni,t), renewable energy consumption (renei,t), and the role of women as employers (wempi,t). To account for the complexity of these variables, we applied natural logarithmic adjustments to all variables in our study. The resulting log-transformed model is presented in equation (2).
								(2)
Where "lnenvdgi,t" represents the measure of environmental degradation, specifically the level of per capita ecological footprint, in its log form, “i and t” denotes cross sections and time period of the study. The symbols "Ω1 and Ω2" refer to the model's intercept and slope coefficients, respectively. Additionally, lnRi,t incorporates all the given explanatory indicators, namely income disparity, urbanization, non-renewable energy consumption, renewable energy consumption, women's employer, in their natural logarithmic form. Lastly, the variable 'ʋi,t' refers to the stochastic error term, which signifies the unexplained portion of the model. 
Where "lnenvdgi,t" represents the measure of environmental degradation, specifically the level of per capita ecological footprint, in its log form, “i and t” denotes cross sections and time period of the study. The symbols "Ω1 and Ω2" refer to the model's intercept and slope coefficients, respectively. Additionally, lnRi,t incorporates all the given explanatory indicators, namely income disparity, urbanization, non-renewable energy consumption, renewable energy consumption, women's employer, in their natural logarithmic form. Lastly, the variable 'ʋi,t' refers to the stochastic error term, which signifies the unexplained portion of the model. 
3.4. Multicollinearity Assessment
While examining the interconnections between income inequality, urbanization, resource utilization, and female employment with environmental degradation, it is essential to address potential issues of multicollinearity that may arise from the correlations among these explanatory variables Asteriou and Hall (2021). Specifically, this study conducts a correlation analysis between the studied variables, which can produce both positive and negative effects Rasool et al. (2022) and Amin et al. (2023). A sound correlation between explanatory variables below the recommended threshold of 0.80 indicates a significant association without giving rise to multicollinearity concerns Gujarati (2022). Multicollinearity can inflate the variances of the parameter estimates and make the model's results unreliable. To evaluate the presence of multicollinearity among the explanatory variables, this study employs the Variance Inflation Factor (VIF) analysis. VIF measures how much the variance of a regression coefficient is inflated due to multicollinearity. A VIF value greater than 10 indicates significant multicollinearity that could affect the reliability of the model estimates.
3.5 Heterogeneity Tests
In panel data analysis, it is crucial to consider potential heterogeneity across different cross-sections, especially when dealing with a diverse set of countries like the E-7 (Brazil, China, India, Indonesia, Mexico, Russia, and Turkey). Ignoring heterogeneity can lead to biased and inconsistent estimates. Therefore, this study conducts heterogeneity tests to identify and account for country-specific differences in the relationships between income disparity, urbanization, resource consumption, female employment, and environmental degradation. To examine the heterogeneity among the E-7 countries, this study employs slope homogeneity, cross-sectional dependence and panel cointegration methods. 
3.5.1 Slope Homogeneity Test 
The slope homogeneity involves comparing the discrepancy in slope coefficients obtained from two distinct statistical tests: the unit-specific cross-sectional regression and the fixed effect pooling model. The distinction among the aforementioned approaches is evaluated using the unit-specific standard error that plays a critical role in assessing the substantial remaining issue of heteroscedasticity Dong et al. (2019). In the current study, the Pesaran and Yamagata (2008) slope homogeneity test is used to determine whether the slope coefficients are homogeneous across countries or not. In this test, the delta and adjusted delta metrics are employed to examine the homogeneity of variable slopes both individually and collectively. The null hypothesis of the test posits that the slope coefficients are homogeneous, while the alternative hypothesis suggests heterogeneity. The expression for delta and adjusted delta is shown below.
										(4a)
									(4b)
In equations (4a), the variable denoted as 'Ni,t' represents the number of cross-sections included; 'Si,t' represents the weighted difference between two distinct regression models: the unit-specific cross-sectional model and the fixed effect pooled model. While in the revised delta equation (4b), the variable 'var' represents the distributed error of the mean-variance that is empirically defined as “var = 2y (t - y - 1)/ (t + 1)”.
3.5.2 Cross-Sectional Dependence Test
Following the model's overall representation, it is imperative to detect cross-sectional dependence among the panel data analysis. The presence of cross-sectional dependence indicates that shocks affecting one country may have spillover effects on other countries. When the total number of cross-sections are higher than the chosen time period (N>T), three cross-sectional dependence tests proposed by Pesaran et al. (2004), Friedman (1937), and Frees (1995) are employed to empirically assess cross-sectional dependence (Voumik et al., 2023). However, when total number of cross-sections are less than the chosen time period (N<T), the above-mentioned tests are not suitable (Chou, 2013). Therefore, In order to mitigate the potential issues arising from ambiguous or unreliable outcomes, the Breusch & Pagan Lagrange Multiplier (LM) test proposed by  Breusch and Pagan (1980) has been employed as a suitable approach for accurately assessing cross-sectional dependence by utilizing the Chi-square distribution with a degree of freedom to determine the acceptance or rejection of the null hypothesis. The Breusch & Pagan Lagrange Multiplier (LM) is empirically formulated as:
									(3)
3.5.3 Panel Cointegration Test
In the panel data analysis, panel cointegration test is utilized to examine whether a long-term equilibrium relationship exists among the variables. In academic literature, first generation cointegration tests Pedroni (2004), Kao et al. (1999), and Johansen and Juselius (1990) widely utilized to examine the presence of cointegration among variables, particularly in panel series as reported by Amin et al. (2020) and Amin et al. (2023). However, in the presence of cross-sectional dependence and slope homogeneity among the variables, the estimated results of the first generation cointegration tests become questionable and are not reliable enough to accurately characterize the suitable cointegration connection. In that case, the second generation cointegration test is needed to be applied for reliable and accurate outcomes. Accounting for potential heterogeneity and cross-sectional dependence, the current study adopted a second generation panel cointegration test: Bootstrap LM cointegration proposed by Westerlund and Edgerton (2007), for confirming that the variables move together in the long run, despite short-term deviations. The null hypothesis posits that no cointegration exists among the variables under examination, whereas the alternative hypothesis suggests a statistically significant long-run relationship among the variables. The Bootstrap LM test is expressed as below.

In above equation, the symbols 'Q' represent the long-run variance of the residual, whereas 'L' specifies the partial sum of the residual. While, 'n & t' denote the total number of cross-sections and periods.
3.6 Stationarity Test
To determine the stationarity of the variables and ensure that they are suitable for further analysis, it is important to perform unit root testing on the studied variables. In the presence of cross-sectional dependence and slope heterogeneity issues, the estimations produce through the first-generation unit root tests: ADF, PP, IPS and LLC, become inaccurate and inconsistent. To overcome these limitations and mitigate the issue of spuriousness, employing the second-generation unit root testing techniques: Cross-sectionally Augmented Dickey-Fuller (CADF) and Cross-sectionally Augmented IPS (CIPS) tests to estimate the variable's level of integration, are more accurate and reliable. The process of stationarity is expressed in following equation.
(Amin et al., 2020; Pesaran & Yamagata, 2008).. 
							(5)
In the above equation (5), “Δ” represents the first difference, while, . The computation of the CIPS measure involves aggregating individual-level CADF estimations. By taking an individual-level mean of CADF estimates, we get the CIPS measure as expressed in the equation. Where “Ri,t“ presents the information: Ri,t = 1/N * Σ (i,t=1).
										(6)
3.7 Empirical Models of the Study
To further expand and estimate the long-run and short-run effect of explanatory variables on dependent variable, this study applied three different panel autoregressive distributed lag (ARDL) techniques: Mean Group (MG) estimation, Dynamic Fixed Effect (DFE) estimation, and Pooled Mean Group (PMG) estimation. The ARDL model has advantage over other models due to following reasons: Firstly, the results are robust, logical, and widely accepted, particularly in cases where the sample size is not significantly big. Secondly, this method yields satisfactory and indisputable results when variables exhibit different levels of integration level at I(0), I(1) or mixture of I(0) and I(1) (Goswami & Junayed, 2006; Okafor et al., 2022). The MG model estimates separate regressions for each country and averages the coefficients and is appropriate when both short-run and long-run dynamics are heterogeneous. The PMG model allows for short-run dynamics to differ across countries while assuming a common long-run relationship. This model is suitable for panels with heterogeneous short-run dynamics but homogeneous long-run relationships. While, the DFE model assumes both short-run and long-run coefficients are homogeneous across countries, controlling for country-specific effects. The study follows the literature (Mensah et al., 2019; Shahid et al., 2022) and includes the Hausman test to determine which model's measures are appropriate and well-presented. The equation (8) and (9) shows the long-run and short-run relationship between the explanatory variables and dependent variable, respectively.
										(8)
Where, 'Ω0' shows the measure of the constant term in the model, 'Ω1' represents the coefficient for the lag-dependent variable (environmental degradation), and 'Ω2 to Ω6' indicate the slope coefficients for discussed regressors. The symbols 'p' and 'q' denote the lags of dependent and independent variables, respectively. While, 'vi,t' denotes the stochastic error term in the model, which captures the unexplained portion of the study.
		(9)
Where the variable 'ϒ0' represents the long-term component that explains the deviation of the short-term model. The parameter for the lag-dependent variable 'ϒ1' exhibits a shorter time frame. The slope coefficients for the discussed variables, specifically in the short run, are represented by 'ϒ2 to ϒ6'. The symbol 'p & q' represents the inclusion of time delays in the context of environmental degradation and all the independent variables. The symbol 'ϒ7' represents a parametric calculation of the error correcting term (ECM). 
Causality Test
After long-run and short-run estimations, current study applied the Dumitrescu and Hurlin (D-H) causality test developed by Dumitrescu and Hurlin (2012) to examine the directional causality among the studied variables that provide precise estimations. The D-H causality test is applied to panels that have a mix of different characteristics and are evenly distributed, where the number of time periods (T) is greater than the number of cross-sections (N). The usage of D-H causality test has advantage over Toda-Yamamoto and VECM (Vector error correction mechanism) granger causality and produce authentic results when there exists cross-sectional dependence and heterogeneity issue in the studied panel (Chakraborty & Mazzanti, 2020). The D-H causality test is expressed as follows:
	(with = 1,…, N and = 1,…, T)		(10)
Where, “ and ” are the key variables for individual  in period . The regression coefficients “ can vary across the individual sample while the variation in time and lag length “K” is assumed to be uniform across the panel. The null hypothesis (), indicates that there is no causal relationship between any of the panels. While the alternative hypothesis   posits the existence of at least one causal factor involving the panels, where N1 𝜖 [0, 𝑁−1] is unknown. The presence of causality among the individual variable in that panel exists if N1 is equal to 0 and N1 must be bigger than N.
Results and Discussion
3.8 Descriptive Statistics Summary
Table 2 presents the summary statistics of the dependent variable (environmental degradation) and independent variables (income inequality, fossil fuel consumption, urbanization, women's role as employers, and green energy consumption). The mean value of environmental degradation is 0.372 (SD = 0.253), with minimum and maximum estimates of -0.163 and 0.837, respectively. The independent variables' mean statistics range from 0.102 to 8.161, with standard deviations significantly smaller and closer to the mean values, indicating a near-normal distribution for all variables. This normal distribution is further supported by the skewness and kurtosis values, which are close to the benchmark values of '0' and '3' (Liu et al., 2020) (S. Khan et al., 2022).
Table 2 Descriptive Statistics of Variables
	Statistics
	lnenvdg
	lnincd  
	lnurbp
	lnnren  
	lnrene  
	lnwemp

	Mean
	 0.372
	 4.138
	 8.161
	 3.113
	 1.269
	 0.102

	Min.
	-0.163
	 3.455
	 7.532
	 2.560
	 0.502
	-1.488

	Max.
	 0.837
	 4.569
	 8.945
	 3.728
	 1.759
	 0.528

	SD
	 0.253
	 0.281
	 0.355
	 0.294
	 0.380
	 0.299

	Skewness
	-0.361
	-0.781
	 0.483
	 0.427
	-0.653
	-1.354

	Kurtosis
	 2.387
	 2.418
	 2.342
	 2.746
	 2.328
	 6.536


NOTE: “lnenvdg, lnincd, lnurbp, lnnren, lnrene, lnwemp” represent log forms of environmental degradation, income disparity, urbanization, non-renewable energy consumption, renewable energy consumption, and women's role as employers, respectively. Moreover, “Min” denotes minimum, “Max” denotes maximum, and  “SD” denotes standard deviation.
The trend of per capita ecological footprint (environmental degradation) in selected emerging seven economies is also expressed in the figure 1.
[image: ]
Figure 1. Ecological Foot of E-7 economies from the year 1992-2021
3.9 Correlation analysis and Multicollinearity Test Results
Table 3 presents the correlation matrix and multicollinearity results via variance inflation factor (VIF) analysis. The findings reveal both positive and negative correlations, consistent with Rasool et al. (2022) and Amin et al. (2023). The analysis shows urbanization and renewable energy use negatively correlate with environmental degradation, while income inequality, fossil fuel consumption, and women employers positively correlate with it. The logical correlation between explanatory variables indicates no multicollinearity concerns, with values below the 0.80 threshold recommended by Gujarati (2022). Additionally, Miles (2014) supports these findings using VIF and Tolerance measures, confirming no significant multicollinearity as each variable's VIF is well below the benchmark of 10.
Table 3 Results of Correlation Matrix and Multicollinearity
	Variables
	lnenvdg
	lnincd  
	lnurbp
	lnnren  
	lnrene  
	lnwemp

	lnenvdg
	1.000
	 
	
	
	 
	

	lnincd
	0.724
	1.000
	
	
	
	

	lnurbp
	-0.350
	-0.5394
	1.000
	
	
	

	lnnren
	0.648
	0.7081
	-0.215
	1.000
	 
	 

	lnrene
	-0.789
	-0.589
	0.253
	-0.891
	1.000
	

	lnwemp
	0.177
	0.315
	0.088
	0.044
	 0.164
	1.000

	Variance Inflation Factor Analysis

	VIF
	4.25
	1.89
	7.53
	6.18
	1.71

	1/VIF
	0.235
	0.527
	0.132
	0.161
	0.584

	Mean VIF
	4.31


NOTE: “lnenvdg, lnincd, lnurbp, lnnren, lnrene, lnwemp” represent log form of environmental degradation income disparity, urbanization, non-renewable energy consumption, renewable energy consumption, and women's role as employers, respectively. VIF denotes the variance inflation factor
3.10 Slope Homogeneity Test Results
The results of the slope homogeneity test are presented in Table 5. The test statistics indicate that the null hypothesis of slope homogeneity is rejected at the 1% significance level, suggesting that the slope coefficients are heterogeneous across the emerging seven economies.
Table 5 reports slope homogeneity results. The results provides evidence to reject the null hypothesis for each variable. Additionally, the results indicate that the slope coefficients exhibit heterogeneity, specifically at a significance level of 1%. This suggests that the efficacy of first-generation approaches in estimating long-term outcomes is limited. To mitigate inaccuracies, a second-generation tool is a suitable analytical approach for exploring long-term consequences.  
Table 5 Slope Homogeneity Estimate of Variables
	H0: slope coefficients are homogenous

	Delta
	p-value

	
	8.998x
	0.000

	adjusted
	10.276x
	0.000


NOTE: “x” denotes significance level at 1%
3.11 Cross-Sectional Dependence Test Results
Table 4 reports the results of cross-sectional dependence test performed Breusch-Pagan LM statistics, Pesaran Scaled LM statistics, Bias-Corrected Scale LM  statistics and Pesaran CD test. According to the outcomes of all four tests, the null hypothesis of no cross-sectional dependence is significantly rejected at the 1% level of significance. The results reveal significant cross-sectional dependence among the variables, indicating that country-specific shocks can impact other countries in the panel.
Table 4 Variable’s Cross-sectional Dependence  
	Variables
	B-P LM
	PS LM
	BCS LM
	PCD

	lnenvdg
	630.000x
	93.970x
	93.850x
	25.099x

	lnincd
	348.178x
	50.484x
	50.363x
	16.502x

	lnurbp
	361.345x
	52.516x
	52.395x
	17.888x

	lnnren
	310.953x
	44.740x
	44.620x
	10.322x

	lnrene
	284.102x
	40.597x
	40.476x
	14.119x

	lnwemp
	491.908x
	72.662x
	72.542x
	14.299 x


NOTE: B-P LM: Breusch-Pagan LM test; PS LM: Pesaran Scaled LM; BCS LM: Bias-Corrected Scale; PCD: Pesaran CD test; x represents 1% significance level
3.12 Cointegration Test Results
Table 7 reports the results of panel cointegration test performed through the Westerlund Bootstrap LM method by calculating Gt, Ga, Pt, and Pa statistics. The results reveal that in all four statistics (Gt, Ga, Pt, and Pa), the H0 of no cointegration among the studied variables is rejected at 1% and 5% level of significance indicating the presence of strong long-run equilibrium relationship among the studied variables.
Table 7 Bootstrap LM Cointegration Estimates
	Statistics
	Drift
	p-value

	Ga
	-2.77x (-4.017)
	0.000

	Gt
	-9.90y (-1.750)
	0.040

	Pa
	-7.86y (-1.947)
	0.026

	Pt
	-6.66x (-3.55)
	0.011


NOTE: x and y have been represented by significance levels at 1% and 5%.
3.13 Stationarity Test Results
Table 6 demonstrate the outcomes of the second-generation unit root tests performed through CIPS and CADF. Results reveal that urbanization, non-renewable and renewable energy consumption variables are stationary at level I(0). On the other hand, the variables: environmental degradation, income disparity and women as employer show stationarity at their first difference I(1). 
Table 6 CADF and CIPS tests for the Variable’s Stationary Calculation
	Variable
	CIPS
	CADF
	Decision

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

	lnenvdg
	-2.161
	-3.053x
	-2.039
	-4.405x
	I(1)

	lnincd
	-1.820
	-2.904x
	-2.274
	-4.410x
	I(1)

	lnurbp
	-2.352y
	---
	-3.557y
	---
	I(0)

	lnnren
	-2.711x
	---
	-4.320x
	---
	I(0)

	lnrene
	-2.365y
	---
	-3.686y
	---
	I(0)

	lnwemp
	-2.185
	-3.866x
	-2.971
	-7.210x
	I(1)


NOTE: “lnenvdg, lnincie, lnffcon, lnurbpp, lnwnrol, lnrenec” represent log form of environmental degradation, income inequality, fossil fuel consumption, urbanization, women role as employer and green energy consumption, respectively: CIPS: cross-section augmented IPS; CADF: cross-section augmented Dickey-Fuller; I (0): at level; I (1): at first difference; x, and y, represents significance level at 1, and 5% significance level
3.14 Results of the selected empirical model
To test the specific long-run and short-run effect of the explanatory variables: income disparity, urbanization, resources consumption (non-renewable energy and renewable energy) and women role as employer towards environmental degradation, the current study employed panel ARDL through MG, PMG and DFE estimations. Following Salisu and Isah (2017) and Djellouli et al. (2022), this study also employed Hausman test, to further confirm the suitability and reliability among all three models. The null hypothesis of Hausman test states that the PMG estimation is preferable over MG and DFE estimations. Table reports the results of all three estimations along Hausman test. According to the outcomes of  the Hausman Test-1: 1.46(0.917) and Test-2: 17.27 (0.004) of this study, the PMG estimation is more preferable than the MG and DFE estimations for examining the impact of explanatory variables on environmental degradation in the panel of emerging  seven economies, both in the short and long term. Hence, this study proceed with the empirical results interpretation of PMG-ARDL model.
According to the PMG-ARDL model’s empirical outcomes, there exists a significant positive relationship between income disparity and environmental degradation in both the long-run and short-run in the panel of E-7 economies, indicating that higher the income disparity results in more environmental degradation. Specifically, according to the long-run and short-run coefficients estimates, a 1% increase in income disparity increases environmental degradation by 0.143% in the long run and 0.170% in the short run and vice versa. It can be inferred that elevated disparity in income is a primary factor contributing to the rise in environmental pollution, specifically in terms of ecological footprint, in emerging economies. This result aligns with the outcomes of previously conducted studies by Baloch et al. (2020) for 46 sub-Saharan African countries, H. Khan et al. (2022) for 180 countries of the world, and Ali (2022) for the Egyptian economy. While, the findings of Demir et al. (2019) about Turkey and Grunewald et al. (2017) regarding economies with middle-income and low-income levels contradict the results of this study. 
In contrast, urbanization helps improve environmental quality in emerging economies. There exists an inverse significant relationship between urbanization and environmental degradation. The long-run coefficient (0.303) of urbanization shows that a 1% increase in urban population leads to reduce environmental degradation in emerging seven economies by 0.303% during the long term and vice versa. While, this reducing impact of urbanization in the short run is also negative and higher in frequency (-2.221%) but not significant. This result is supported by the findings of Sharma (2011) for 69 countries and Saidi and Mbarek (2017) for 19 developing nations. While, contradicting the outcomes of Lee et al. (2023) and Tan et al. (2023) who claimed that urban population has the potential to contribute to environmental deterioration in the form of higher CO2 emissions through an increased household energy use. Meanwhile, the long-run outcomes of this study show that non-renewable energy consumption results in higher environmental degradation in E-7 economies. Particularly, a 1% increase in non-renewable energy consumption significantly increases environmental degradation at the rate of 0.502% during the long run. In contrast, this damaging impact of is insignificant during the short-run, indicating that initially, the amount of environmental degradation increases shortly and does not affect much. However, after that, it starts to damage the environmental quality in the long run with a significant impact. Murshed (2020) and Ullah et al. (2020) also showed that consuming more fossil fuels without using advanced technologies during production damages environmental quality. These results favor our study’s outcomes that show that higher fossil fuel consumption result in higher environmental deterioration in emerging economies. 
On the other hand, the empirical evidence of this this study demonstrates a negative association between the consumption of renewable energy and environmental degradation in emerging economies. The outcomes show that a 1% increase in the share of renewable energy significantly uplifts environmental quality by 0.204% during the long-run while the frequency of this negative effect is insignificant during the short-run. Our results are inline with the earlier studies done by Cheng et al. (2019); Saidi and Omri (2020); and Li et al. (2023) that showed that reducing the use of non-renewable energy sources and the increasing consumption of renewable energy contribute to mitigate environmental degradation. This implies that the augmentation of higher share of renewable energy in the overall final energy consumption helps improve the environmental quality and vice versa. Similarly, the estimation outcomes of the relationship between women's role as employers and environmental degradation under the PMG-ARDL model explains that women role as an employer also significantly help reduce environmental degradation in emerging economies during the long-run. However, this reducing effect of the women towards environmental degradation is not statistically significant during the short period of time. The long-run coefficient attached with the women employer shows that a 1% increase in women's role as an employer declines environmental degradation by 0.023% in the long run and vice versa. Prior studies done by uz Zaman et al. (2021), Zaman et al. (2022), and Jie et al. (2023) also demonstrated a similar association and explained that women empowerment uplifts the environmental quality in the case of China, Pakistan and globally, respectively. 
Table 8 Long and Short Run (MG, DFE & PMG) ARDL Measurements
	Variables
	MG-ARDL
	DFE-ARDL
	PMG-ARDL

	Empirical Estimates of Long-run

	lnincd
	0.355(0.030)
	0.307(0.000)
	0.143(0.000)

	lnurbp
	-0.888(0.027)
	-0.511(0.000)
	-0.303(0.000)

	lnnren
	0.139(0.524)
	0.399(0.000)
	0.502(0.000)

	lnrene
	-0.331(0.034)
	-0.274(0.000)
	-0.204(0.000)

	lnwemp
	0.182(0.282)
	-0.049(0.090)
	-0.023(0.031)

	Empirical Estimates of Short-run

	Δ(lnincd)
	0.108(0.324)
	0.279(0.003)
	0.170(0.021)

	Δ(lnurbp)
	-7.858(0.204)
	-1.278(0.275)
	-2.221(0.345)

	Δ(lnnren)
	0.175(0.296)
	0.358(0.008)
	0.129(0.151)

	Δ(lnrene)
	0.111(0.428)
	-0.047(0.499)
	-0.079(0.273)

	Δ(lnwemp)
	-0.049(0.475)
	0.062(0.002)
	0.038(0.088)

	ECMi,t-1
	-0.953(0.000)
	-0.453(0.000)
	-0.711(0.000)

	C
	6.145(0.062)
	1.088y(0.014)
	0.672(0.000)

	Hausman Test-1 (DFE to MG)
	
	1.46(0.917)
	

	Hausman Test-2 (DFE to PMG)
	
	
	17.27 (0.004)

	Log Likelihood Ratio
	
	
	628.793


NOTE: MG/DFE/PMG-ARDL represents mean group/dynamic fixed effect/pool mean group autoregressive distributed lag model.
Table 9 reports the results of the D-H panel causality test. The results indicate that there exists a bi-directional and two-way causal relationship between income disparity- environmental degradation, urbanization- environmental degradation, women's role as employers- environmental degradation, and renewable energy consumption- environmental degradation. While, a one-way causal relationship between non-renewable consumption (fossil fuels) and environmental degradation within the seven emerging economies is observed.
Table 9 Results of the Panel Causality Test
	Null Hypothesis
	Dumitrescu and Hurlin (2012)
	Decision

	
	W-Test
	p-value
	

	income disparity → environmental degradation
environmental degradation → income disparity
	6.448x
2.078y
	0.000
0.037
	bi-directional
causality

	urbanization → environmental degradation
environmental degradation → urbanization
	3.223x
8.716x
	0.001
0.000
	bi-directional
causality

	non-renewable energy → environmental degradation
environmental degradation → non-renewable energy  
	0.331
9.846x
	0.740
0.000
	uni-directional
causality

	renewable energy → environmental degradation
environmental degradation → non-renewable energy  
	6.783x
8.315x
	0.000
0.000
	bi-directional
causality

	women employer → environmental degradation
environmental degradation → women employer
	1.886z
7.738x
	0.059
0.000
	bi-directional
causality


NOTE: 1, 5 & 10% significance level has been represented by x, y & z
3.15 Discussion on the results
This study presents an in-depth analysis of the relationships between income disparity, urbanization, energy consumption, and the role of women as employers on environmental degradation, measured by the ecological footprint, in the emerging seven economies. The findings provide several key insights:
Income Disparity and Environmental Degradation
The study finds that income disparity significantly contributes to environmental degradation. Greater income inequality may lead to higher levels of consumption among the wealthy and insufficient access to environmentally friendly products among the less affluent. This situation results in the decline of purchasing power of the lower class to afford environmentally friendly and energy-efficient products that ultimately increases the use of non-renewable resources, exacerbating environmental harm. These findings align with Duraiappah (1996) that highlighted and claimed  that an increased disparity in the income between the privileged and the impoverished leads to a subsequent disparity in power within a society, which is primary catalyst for environmental pollution. Due to their socioeconomic status, impoverished individuals cannot benefit from the environmental conditions while bearing the burden of all environmental expenses. Likewise, Liu et al. (2019) emphasized that the expanding wealth disparity leads to the development of individualistic and consumeristic tendencies, which provide a significant and substantial challenge to creating a valuable environment. The wide gap in income leads to the disadvantaged population resorting to the improper utilization and exploitation of eco-friendly resources for their survival. Hence, this phenomenon implies that the expanding wealth gap is not only an economic and social concern but also interconnected with environmental quality. 
Urbanization and Environmental Degradation
Urbanization is shown to have a complex relationship with environmental quality. The findings reveal a negative significant association between urbanization and environmental degradation. In emerging economies, an increased urbanization is associated with improved environmental outcomes in the long run. This is likely due to better access to efficient energy sources and environmentally friendly practices in urban areas, driven by heightened awareness of the links between environmental health and overall well-being. That aligns with Ulucak and Khan (2020), who claimed that urbanization reduces ecological footprint by promoting more efficient infrastructure and technology usage. 
Resource (Non-Renewable and Renewable Energy) Consumption and Environmental Degradation
The findings reveal that non-renewable energy consumption leads to significant environmental degradation over time, while renewable energy consumption contributes to environmental improvement. This supports the argument for transitioning to renewable energy sources to reduce the ecological footprint and enhance environmental sustainability. The findings of Murshed (2020) and Ullah et al. (2020) favour our results and provide evidence that consuming more fossil fuels without using advanced technologies damages environmental quality. Nations, particularly emerging economies, depend significantly on natural gas, coal, imported crude oil, and processed petroleum products in their energy industry (Ummalla & Samal, 2019). The electricity generation of these nations relies on their limited sources of natural gas, which will soon become depleted. Considering the impending danger of climate change, the transitioning from fossil fuels towards renewable energy becomes essential while  attaining sustainable development goals (Dixit et al., 2022). This shift addresses climate change, reduces pollution, and conserves natural resources, contributing to a lower ecological footprint. In addition to decrease the ecological impact, renewable energy provides notable economic benefits, including enhanced energy accessibility, heightened energy stability, and the utilization of nearby renewable resources. By reducing reliance on fossil fuels, emerging economies can foster a more sustainable relationship with the environment. In recent years, there has been a huge spike in energy demand due to the increasing economic expansion in emerging countries. These economies can resolve their energy dilemma by using renewable energy sources such as solar, wind, hydro, and biomass. Therefore, shifting towards low-carbon economies, there is need to implement comprehensive plans to increase the usage of clean and sustainable energy sources.

Women and Environmental Degradation
The findings of this study reveal negative and significant relationship between female employers and environmental degradation and show that women help improve environmental quality by reducing environmental deterioration in emerging economies. The reason behind this negative association is due to an increased female employer in public and private sectors make them monetarily powerful. The uplifts in income status of women at the household level, make their inclination towards consuming energy-efficient appliances at a larger scale, which helps the emanation of hazardous vapor decline, and ultimately, the uplift in environmental quality takes place. Likewise, the growing representation of women on the board of directors and other high-level roles contributes to promoting environmentally sustainable legislation and encouraging environmentally friendly practices that help mitigate greenhouse gas emissions. However, on the production side, females are more conscious of waste management and energy utilization, particularly those causing serious environmental threats. Thus, the Women’s increasing participation in decision-making roles leads to the adoption of more sustainable practices both at the household level and within organizations, contributing to reduced environmental degradation. 
4 Conclusion and Policy Recommendations
Environmental pollution is a significant issue in contemporary society. In this perspective, the present research uses panel data from the E-7 countries from 1992 to 2021 to assess the effects of income disparity, urbanization, non-renewable energy, renewable energy consumption, and women employers on environmental deterioration in terms of ecological footprint. To check for empirical associations between the study's variables, econometric techniques such as DFE/MG/PMG-ARDL models are utilized. In contrast to earlier related research studies on emerging nations, the current study offers significant insight into the Sustainable Development Goals (SDGs) concurrent targets while providing empirical evidence on the impact of income disparity, urbanization, non-renewable and renewable energy consumption, and women's roles as the employer on environmental degradation.  The empirical findings of this study reveal income disparity and non-renewable energy consumption exacerbate environmental pollution while urbanization, renewable energy, and women's employment help improve environmental quality in the selected seven emerging economies. This study proposes some innovative policies to enhance environmental quality while considering the sustainable development goals. These policy recommendations require a coordinated effort from governments, international organizations, the private sector, and civil society to effectively reduce the ecological footprint in the context of emerging nations, particularly in selected E-7 (Brazil, China, India, Indonesia, Mexico, Russia and Turkey).

Policy Recommendations
This study's findings substantiated the detrimental impact of income disparity on the environment; the selected E-7 countries must implement policies promoting equitable income distribution to address the adverse environmental consequences of uneven income distribution. It is recommended that emerging nations promptly address social relief by offering jobs to impoverished individuals, reinforcing micro-financial assistance, and implementing more social safety nets. Effective management of environmental pollution can be achieved by implementing regulations by relevant authorities in targeted countries, specifically targeting higher-income persons to prevent the transfer of their money or wealth into environmentally harmful activities. Additionally, recognizing the different impacts of urbanization at various levels, policies should be tailored to the stage of urbanization. For rapidly urbanizing regions (small and medium levels), focus on integrating sustainable practices early, such as green buildings, efficient public transport, and waste recycling programs. In highly urbanized areas, policies might shift towards advanced sustainable urban planning, including smart city initiatives and green technology integration. Governments can encourage firms to invest in low-carbon technologies by augmenting funds for research and development in energy conservation and emission reduction. In order to address and overcome the significant financial obstacles, governments can develop strategies that lower the expenses associated with renewable energy and discourage the utilization of fossil fuels in multiple sectors, including industries, enterprises, and homes. Furthermore, governments can encourage the use of energy-efficient household appliances and enhance the accessibility and affordability of green energy sources for homes. The study's findings also indicate that female employers are crucial in mitigating environmental degradation. Therefore, governments of emerging countries should prioritize creating ample opportunities for women to attain higher positions in organizations, particularly at the managerial and decision-making levels. 
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