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This study investigates the relationships between gender equality, energy consumption patterns, 

and environmental sustainability in Indonesia. The primary aim is to understand how gender 

equality influences energy consumption behaviors and, in turn, impacts environmental 

sustainability, with a specific focus on the mediating role of energy consumption patterns. 

Utilizing a quantitative approach, data were collected through a survey distributed to 500 

respondents, with 433 valid responses used for analysis. Path analysis was employed to test the 

proposed hypotheses, examining direct and indirect effects among the variables. The key 

findings indicate that gender equality positively impacts both energy consumption patterns and 

environmental sustainability. Specifically, gender equality leads to more energy-efficient 

practices, which subsequently enhance environmental outcomes. The study also reveals that 

energy consumption patterns mediate the relationship between gender equality and 

environmental sustainability, demonstrating how improvements in gender equality can foster 

more sustainable energy practices. This research contributes to the theoretical framework by 

integrating gender perspectives into environmental and energy studies, highlighting the complex 

interactions between social equity and sustainability. Practically, the findings underscore the 

importance of incorporating gender equality into environmental policies to achieve more 

effective sustainability outcomes. The novelty of this study lies in its demonstration of how 

gender equality not only affects energy consumption patterns directly but also influences 

environmental sustainability through these patterns, offering new insights for both policy and 

academic discourse. 

Keywords: Gender Equality, Energy Consumption Patterns, Environmental Sustainability, 

Indonesia 

 

INTRODUCTION 

In recent decades, the nexus between gender equality, energy consumption patterns, and environmental impact has 

garnered significant scholarly attention [1]. This is particularly pertinent in Indonesia, a country characterized by its 

rich natural resources, rapid economic growth, and a complex social fabric [2]. Understanding how gender dynamics 

influence energy use and the subsequent environmental consequences is crucial for devising effective policies that 

address both social equity and sustainability [3]. Gender equality and environmental sustainability are often seen as 

interconnected challenges, with the potential for their intersection to reveal deeper insights into sustainable 

development practices [4]–[6]. 

Gender roles and expectations can significantly affect energy consumption patterns within households and 

communities [7]. In many societies, traditional gender roles dictate the types and quantities of energy used, often 

leading to unequal energy consumption and, consequently, varied environmental impacts [8], [9]. For instance, 
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women, who typically bear the responsibility for household management, might engage in different energy 

consumption practices compared to men [10]–[12]. This disparity can influence both the efficiency and sustainability 

of energy use, which in turn impacts the broader environment [13], [14]. Therefore, analyzing these patterns in the 

Indonesian context is essential for understanding how gender roles shape energy consumption and environmental 

outcomes [15]–[17]. 

The Global Gender Gap Report 2021 by the World Economic Forum highlights the persistent issue of gender 

inequality worldwide, projecting that gender parity will not be achieved for another 135 years, with the COVID-19 

pandemic exacerbating the situation [18]. Indonesia ranked 101st out of 156 countries, dropping 16 places from the 

previous year, having closed 68.8% of its overall gender gap. Among Southeast Asian nations, Indonesia ranks 7th 

out of 11, trailing behind Vietnam, Thailand, and Timor-Leste, with the Philippines leading the region. The decline in 

Indonesia's score is mainly driven by a sharp decrease in female representation in senior economic roles, where 

women's participation fell from 54.9% to 29.8%. Additionally, 81.8% of women work in the informal sector, and the 

gender gap in political empowerment widened due to a decrease in female ministerial positions. Despite these 

setbacks, positive developments were noted in health and survival as well as educational attainment, though primary 

education participation remains among the lowest in the G20. Addressing gender-based job segregation and 

enhancing women's career pathways are critical to improving future opportunities for Indonesian women (see Figure 

1). 

 

Figure 1. Global Gender Gap Score in Southeast Asia 

Source: [18] 

In Indonesia, gender disparities in energy consumption are evident across various sectors [19], [20]. Women and 

men often have differing access to and control over energy resources, which can lead to unequal benefits and burdens. 

For example, women in rural areas may rely more on traditional biomass fuels, which are less efficient and have more 

detrimental environmental effects than modern energy sources. Conversely, urban men might have better access to 

cleaner energy options, reflecting a disparity that influences both energy efficiency and environmental sustainability. 

Investigating these differences can shed light on how gendered access to energy resources affects overall energy 

consumption and environmental health [21]–[23]. 

Moreover, energy consumption patterns in Indonesia are closely linked to the country's rapid economic development 

and urbanization [24]–[26]. As the economy grows, energy demand increases, leading to greater environmental 

strain. Gender equality in energy access and consumption becomes crucial in this context, as equitable access to 
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energy can lead to more sustainable energy use and reduced environmental impact [27]. By exploring how gender 

equality interacts with energy consumption patterns, policymakers can develop strategies that promote both social 

equity and environmental sustainability [28]. 

The environmental impact of energy consumption in Indonesia is a pressing concern, particularly in light of the 

country's commitment to international climate agreements and sustainable development goals [29]–[31]. High levels 

of energy consumption, coupled with inefficient use of resources, contribute to significant environmental 

degradation, including deforestation, air pollution, and greenhouse gas emissions. Gendered differences in energy 

use can exacerbate these issues, making it essential to consider gender perspectives when evaluating environmental 

impacts and formulating policies [32], [33]. 

Research indicates a complex relationship between gender equality, energy consumption, and environmental 

sustainability. Gender differences exist in sustainable consumption behaviors and motivations, influenced by 

stereotypes and norms [34]. The energy-gender transition nexus requires nuanced understanding of contextual 

factors shaping energy access and gender issues [35]. While gender inclusion is improving in sustainability research, 

gender issues remain marginal in some fields like industrial ecology [36]. Studies often equate "gender" with 

"women," overlooking intersectionality with other demographic characteristics [36].. However, both demographic 

and structural gender diversity in organizations are significant predictors of environmental sustainability initiatives 

[37]. To address these gaps, researchers recommend approaching gender critically, using theoretical lenses from 

gender studies to better assess environmental impacts on diverse populations in changing work and consumption 

patterns [36]. 

Analyzing the relationship between gender equality, energy consumption patterns, and environmental impact in 

Indonesia requires a multidimensional approach. This involves examining how gender influences energy choices, 

access, and consumption, and how these factors affect the environment. By integrating gender analysis into 

environmental and energy policy frameworks, Indonesia can advance towards more inclusive and sustainable 

development. This approach ensures that both women's and men's need and contributions are considered in efforts 

to mitigate environmental impacts.  

This research aims to provide a comprehensive analysis of the interplay between gender equality, energy 

consumption, and environmental impact in Indonesia. By focusing on this intersection, the study seeks to highlight 

how gender dynamics shape energy use and environmental outcomes, offering insights for more effective and 

equitable policy interventions. Understanding these relationships is critical for advancing Indonesia's sustainability 

goals and promoting a more inclusive approach to environmental and energy management. 

The findings of this research will not only contribute to academic discourse but also inform policymakers and 

stakeholders about the importance of integrating gender considerations into energy and environmental strategies. 

Addressing gender disparities in energy consumption can lead to more equitable and sustainable outcomes, 

ultimately supporting Indonesia's broader goals of social equity and environmental stewardship. 

LITERATURE REVIEW 

The Relationship between Gender Equality and Energy Consumption Patterns 

According to [38], gender equality encompasses the principle that all individuals, regardless of gender, should have 

equal rights, opportunities, and access to resources. In the context of energy consumption, this principle extends to 

ensuring that both women and men have equal access to energy resources, technologies, and decision-making 

processes. Meanwhile, [39] argue that gender equality aims to eliminate disparities in how energy resources are 

accessed, used, and managed, which can influence overall efficiency and sustainability in energy use. Achieving 

gender equality requires addressing systemic barriers that limit access and opportunities for certain genders, thereby 

enabling a more equitable distribution of energy resources and benefits [40].  

Swan & Ugursal (2009) define that energy consumption patterns refer to the ways in which energy is utilized across 

different sectors and demographic groups. These patterns are influenced by various factors, including socio-economic 

status, cultural norms, and geographic location. In many societies, traditional gender roles significantly impact how 

energy is consumed and managed [42]. For example, women often bear the primary responsibility for household 

tasks, which can influence their energy usage patterns, such as relying on less efficient cooking methods. Conversely, 
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men might have more access to and control over modern energy technologies, leading to differences in energy 

efficiency and consumption [43].  

The relationship between gender equality and energy consumption patterns is evident in how gender roles and norms 

shape access to and use of energy resources [44]. In many regions, women, especially in rural or low-income areas, 

may have limited access to modern energy services and technologies. This disparity can lead to a reliance on 

traditional and less efficient energy sources, such as biomass, which have higher environmental and health impacts. 

On the other hand, men in more affluent or urban settings might benefit from greater access to cleaner and more 

efficient energy options, reflecting a gendered disparity in energy consumption [45]. 

Gender equality also influences decision-making processes related to energy use and management [46]. In contexts 

where gender inequalities persist, women may have limited influence over household and community energy choices. 

This lack of decision-making power can hinder the adoption of energy-efficient technologies and practices, affecting 

overall energy efficiency. By addressing gender disparities and ensuring equal participation in energy decision-

making, policies can promote more sustainable and equitable energy consumption patterns [47].   

Finally, the intersection of gender equality and energy consumption has significant implications for environmental 

sustainability. Gendered differences in energy use can contribute to varying environmental impacts, such as differing 

levels of greenhouse gas emissions and resource depletion. Promoting gender equality in energy access and 

management can lead to more balanced and efficient energy consumption, ultimately contributing to reduced 

environmental degradation. Integrating gender perspectives into energy policies and planning is essential for 

achieving both social equity and environmental sustainability, ensuring that energy use benefits all members of 

society while minimizing negative environmental outcomes [48]. Thus, based on previous research, the hypotheses 

we propose are as follows: 

H1: Gender Equality impacts on Energy Consumption Patterns 

The Relationship between Gender Equality and Environmental Sustainability 

Gender equality and environmental sustainability are intricately linked, as gender dynamics can significantly 

influence environmental outcomes and vice versa. Cornwall & Rivas (2015) assert that gender equality involves 

ensuring that individuals of all genders have equal rights, opportunities, and access to resources, which can 

profoundly affect how environmental resources are managed and utilized. In many societies, traditional gender roles 

and norms shape individuals' interactions with the environment, influencing both resource consumption and 

environmental impact. 

One of the key aspects of this relationship is the role of women in environmental management and conservation [50]. 

In many developing regions, women are often the primary managers of natural resources such as water, fuel, and 

land. Their roles in household and community management give them unique insights into sustainable resource use 

and conservation practices. However, gender inequalities can limit women's access to decision-making processes and 

resources, which can undermine their ability to contribute effectively to environmental sustainability. By promoting 

gender equality and empowering women in environmental decision-making, societies can benefit from their valuable 

knowledge and experience, leading to more effective and sustainable environmental management [51].   

Gender equality also affects patterns of resource consumption and environmental impact [52]. In many cases, women 

and men have different consumption patterns and energy use practices due to varying responsibilities and roles. For 

instance, women might use traditional energy sources that are less efficient and more polluting, while men might 

have access to cleaner and more efficient technologies. These differences can lead to unequal environmental impacts, 

with certain gender groups contributing more to environmental degradation than others. Addressing these disparities 

through gender-sensitive policies can help reduce overall environmental impact and promote more sustainable 

practices [53]. 

Moreover, gender equality can enhance resilience to environmental challenges [54]. Women often play crucial roles 

in community-based adaptation and resilience-building efforts, particularly in the face of climate change and 

environmental degradation. By ensuring that women have equal access to resources, education, and decision-making, 

communities can better adapt to environmental changes and build resilience. Gender equality thus contributes to 

more effective and equitable responses to environmental challenges, improving overall sustainability and community 

well-being [55].   



417  

 

J INFORM SYSTEMS ENG, 10(17s) 

Finally, integrating gender perspectives into environmental policies and programs is essential for achieving 

sustainable development goals [56]. Gender-sensitive approaches can identify and address the unique needs and 

contributions of different genders, leading to more inclusive and effective environmental strategies. By considering 

gender dynamics in environmental planning and implementation, policymakers can create more equitable and 

sustainable solutions that benefit all members of society and enhance overall environmental sustainability [57]. 

Building on prior research, the hypotheses we suggest are as follows: 

H2: Gender Equality impacts on Environmental Sustainability 

The Relationship between Energy Consumption Patterns and Environmental Sustainability 

[58] explain that environmental sustainability is the capacity to maintain and improve environmental quality over 

the long term while meeting current needs without compromising the ability of future generations to meet their own 

needs. It involves managing natural resources responsibly, reducing environmental impact, and maintaining 

ecological balance. Key aspects of environmental sustainability include minimizing pollution, conserving natural 

resources, and promoting practices that enhance ecosystem health [59]. 

[60] assert that energy consumption patterns play a crucial role in determining environmental sustainability, as they 

directly influence the extent of resource depletion and environmental degradation. The type and amount of energy 

consumed affect emissions of greenhouse gases, pollution levels, and the overall environmental footprint. For 

instance, reliance on fossil fuels such as coal, oil, and natural gas typically results in higher greenhouse gas emissions 

and environmental pollution compared to cleaner energy sources like wind, solar, and hydroelectric power [61]. 

The efficiency of energy use is another critical factor in this relationship. High energy efficiency means that less energy 

is required to perform the same tasks, leading to lower resource consumption and reduced environmental impact 

[62]. Energy-efficient technologies and practices can significantly decrease the amount of energy needed and, 

consequently, lower emissions and waste. For example, energy-efficient appliances, better insulation in buildings, 

and advanced industrial processes contribute to reduced energy consumption and a smaller environmental footprint. 

Changes in energy consumption patterns can also reflect broader shifts towards more sustainable practices [63]. For 

instance, the increasing adoption of renewable energy sources and the implementation of energy-saving measures 

indicate a move towards greater environmental sustainability. Conversely, patterns such as increased reliance on 

high-carbon energy sources and inefficient technologies can exacerbate environmental problems, such as climate 

change and resource depletion [64].   

The relationship between energy consumption and environmental sustainability is also influenced by socio-economic 

factors and policy decisions. Access to clean energy technologies and energy-efficient solutions can be unevenly 

distributed, affecting different populations differently. Policies that promote renewable energy, energy efficiency, and 

sustainable practices are essential for aligning energy consumption patterns with sustainability goals. Effective 

policies and incentives can drive changes in consumption patterns, encourage the adoption of cleaner technologies, 

and support efforts to minimize environmental impacts [65].  

In summary, energy consumption patterns are central to achieving environmental sustainability. By understanding 

and managing how energy is consumed and improving efficiency, societies can reduce their environmental impact 

and work towards long-term sustainability. Shifting towards cleaner energy sources, enhancing energy efficiency, 

and implementing supportive policies are critical steps in aligning energy practices with environmental goals and 

ensuring a sustainable future for all [66]. Drawing from earlier studies, the hypotheses we put forward are as follows: 

H3: Energy Consumption Patterns impacts on Environmental Sustainability 

Energy Consumption Patterns as Mediator 

Energy consumption patterns act as a vital mediator in the relationship between gender equality and environmental 

sustainability. Gender equality influences how energy is accessed, managed, and utilized, which in turn impacts 

environmental outcomes [67]. In many societies, traditional gender roles determine who controls energy resources 

and how they are used, often resulting in unequal access to modern and efficient technologies. When gender equality 

is promoted, women gain better access to these technologies, leading to changes in energy consumption patterns that 

can contribute to more sustainable environmental practices [68]. 
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As gender equality improves, women often have greater opportunities to influence energy management and 

consumption [69]. This shift can result in the adoption of more efficient and cleaner energy technologies. For 

example, women who gain access to modern cooking stoves or renewable energy sources may use energy more 

efficiently, reducing reliance on traditional and polluting energy sources. These changes in energy consumption 

patterns directly impact environmental sustainability by lowering greenhouse gas emissions and reducing pollution 

[70].  

Energy consumption patterns also mediate the impact of socio-economic changes driven by gender equality [71]. 

Increased economic opportunities for women often lead to higher incomes and better access to energy-efficient 

technologies. This socioeconomic shift can promote more sustainable energy use, as higher income levels enable 

individuals to invest in cleaner and more efficient energy solutions. Consequently, energy consumption patterns 

influenced by these socio-economic factors help mediate the relationship between gender equality and improved 

environmental outcomes [72].  

Furthermore, energy policies that incorporate gender perspectives can enhance their effectiveness in achieving both 

gender equality and environmental sustainability [73]. Policies that address gender disparities in energy access and 

decision-making can lead to more equitable and efficient energy consumption patterns. For instance, programs that 

support women’s involvement in energy planning and provide financial incentives for adopting clean technologies 

can drive changes in consumption patterns, thereby improving environmental sustainability. These integrated 

approaches ensure that gender equality efforts contribute positively to environmental goals [74].  

In summary, energy consumption patterns play a crucial mediating role between gender equality and environmental 

sustainability. By influencing how gender equality affects energy use and how these patterns impact the environment, 

understanding this mediation can help in creating more effective policies and strategies. Addressing gender 

disparities in energy access and management not only promotes social equity but also advances environmental 

sustainability, highlighting the interconnectedness of these critical issues [75]. Based on prior research, the proposed 

hypotheses are outlined as follows: 

H4: Energy Consumption Patterns mediate the relationship between Gender Equality and Environmental  

Figure 2 illustrates the research model used in this study, highlighting the hypothesized relationships between gender 

equality, energy consumption patterns, and environmental sustainability. This model serves as the framework for 

analyzing how gender equality influences energy behaviors and environmental outcomes, and it incorporates the 

mediating role of energy consumption patterns in this dynamic. 

 

 

Figure 2. Research Model 
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METHODOLOGY 

Research Design 

This study adopts a quantitative research design and employs path analysis to investigate the mediating role of energy 

consumption patterns between gender equality and einvironmeintal sustainability. Thei primary objeictivei is to asseiss 

how geindeir eiquality impacts eineirgy consumption patteirns and how theisei patteirns subseiqueintly affeict 

einvironmeintal sustainability. Path analysis is chosein to deilineiatei thei direict and indireict reilationships among theisei 

variableis, allowing for a nuanceid undeirstanding of how eineirgy consumption meidiateis thei eiffeicts of geindeir eiquality 

on einvironmeintal outcomeis. 

Data Colleiction 

Data colleiction involveis a structureid queistionnairei deisigneid to capturei information on geindeir eiquality, eineirgy 

consumption patteirns, and einvironmeintal sustainability. Thei surveiy utilizeis Likeirt scalei iteims ranging from 1 

(Strongly Disagreiei) to 5 (Strongly Agreiei) to gaugei various dimeinsions of theisei constructs. Thei geindeir eiquality seiction 

includeis queistions on acceiss to eineirgy reisourceis, deicision-making roleis, and involveimeint in eineirgy-reilateid activitieis. 

Thei eineirgy consumption patteirns seiction meiasureis typeis of eineirgy useid, eineirgy eifficieincy practiceis, and any changeis 

linkeid to geindeir eiquality. Thei einvironmeintal sustainability seiction eivaluateis reispondeints' peirceiptions of 

einvironmeintal impact and sustainability practiceis. 

Thei surveiy was distributeid to a samplei of 500 reispondeints through a combination of onlinei and in-peirson meithods. 

Onlinei surveiys weirei seint via eimail and social meidia, whilei in-peirson surveiys weirei conducteid in community ceinteirs 

and public spaceis to einsurei broad coveiragei. Out of thei 500 distributeid surveiys, 449 compleiteid reisponseis weirei 

reiturneid. Afteir preiliminary cheicks for compleiteineiss and validity, 436 reisponseis weirei deieimeid suitablei for furtheir 

analysis. This samplei sizei einsureis sufficieint poweir for thei path analysis, allowing for a robust eixamination of thei 

reilationships among thei study variableis [76]. 

Data Analysis 

Deiscriptivei statistics summarizei thei reisponseis, providing insights into thei characteiristics of geindeir eiquality, eineirgy 

consumption patteirns, and einvironmeintal sustainability. Meiasureis such as meians, standard deiviations, and 

freiqueincy distributions offeir an oveirvieiw of thei data [77]. Correilation analysis is thein peirformeid to eixplorei thei 

reilationships beitweiein geindeir eiquality, eineirgy consumption patteirns, and einvironmeintal sustainability. Peiarson or 

Speiarman correilation coeifficieints arei calculateid to deiteirminei thei streingth and direiction of theisei reilationships. 

Path analysis is conducteid to modeil thei direict and indireict eiffeicts of geindeir eiquality on einvironmeintal sustainability 

through eineirgy consumption patteirns. Thei path modeil is constructeid with geindeir eiquality as thei indeipeindeint 

variablei, eineirgy consumption patteirns as thei meidiator, and einvironmeintal sustainability as thei deipeindeint variablei. 

Path coeifficieints arei eistimateid to eivaluatei thei significancei and streingth of thei reilationships, with modeil fit asseisseid 

using fit indiceis (Sharma eit al., 2005). 

Data Validity and Reiliability 

Validity of thei surveiy instrumeint is einsureid through eixpeirt reivieiws and prei-teisting [79]. Subjeict matteir eixpeirts 

asseiss thei conteint validity of thei surveiy iteims, confirming that theiy eiffeictiveily meiasurei geindeir eiquality, eineirgy 

consumption patteirns, and einvironmeintal sustainability. Reiliability is eivaluateid using inteirnal consisteincy 

meiasureis, such as Cronbach’s alpha, to veirify thei consisteincy of thei Likeirt scalei iteims. Standardizeid data colleiction 

proceidureis arei followeid to minimizei variability and bias, einhancing thei reiliability of thei reisults. 

Ethical Consideirations 

Ethical consideirations includei obtaining informeid conseint from all participants and einsuring thei confideintiality of 

theiir reisponseis. Participants arei informeid about thei purposei of thei study, theiir right to withdraw, and thei handling 

of theiir data. Data is anonymizeid and seicureily storeid to proteict participants' privacy. Thei study adheireis to eithical 

guideilineis and institutional reivieiw board standards to uphold thei inteigrity and eithical conduct of thei reiseiarch. 

 

 



420  

 

J INFORM SYSTEMS ENG, 10(17s) 

REISULTS AND FINDING 

Statistics Deiscriptivei 

Tablei 1 preiseints thei deiscriptivei statistics for thei lateint variableis: Eneirgy Consumption Patteirns, Environmeintal 

Sustainability, and Geindeir Equality, baseid on 436 obseirvations. Thei meidian valueis for all threiei variableis arei 

neigativei, with -0.610 for Eneirgy Consumption Patteirns, -0.435 for Environmeintal Sustainability, and -0.303 for 

Geindeir Equality. This indicateis that thei ceintral teindeincy of reispondeints' reisponseis teinds to bei beilow thei neiutral 

point on thei scalei useid. 

Thei rangei of reisponseis for eiach variablei is meiasureid from thei minimum to thei maximum valueis. Geindeir Equality 

has thei wideist rangei, with a minimum valuei of -4.921 and a maximum of 1.121, indicating significant variability in 

reispondeints' peirceiptions. Eneirgy Consumption Patteirns rangei from -4.008 to 1.089, whilei Environmeintal 

Sustainability rangeis from -3.823 to 1.247. This variability reifleicts substantial diffeireinceis in reispondeints' vieiws on 

eiach variablei. 

Thei distribution of all threiei variableis shows positivei skeiwneiss, with valueis of 0.773 for Eneirgy Consumption 

Patteirns, 0.655 for Environmeintal Sustainability, and 0.603 for Geindeir Equality. Positivei skeiwneiss suggeists that thei 

data distribution is skeiweid to thei right, meianing that most reispondeints gavei loweir scoreis, whilei a feiw gavei higheir 

scoreis. This reisults in a longeir tail on thei right sidei of thei distribution, indicating thei preiseincei of somei higheir valueis 

pulling thei aveiragei toward higheir scoreis. 

Thei eixceiss kurtosis valueis for eiach variablei arei 1.510 for Eneirgy Consumption Patteirns, 1.360 for Environmeintal 

Sustainability, and 1.304 for Geindeir Equality. Theisei valueis suggeist that thei distributions of theisei variableis arei morei 

peiakeid and havei heiavieir tails compareid to a normal distribution. Exceiss kurtosis indicateis thei preiseincei of morei 

eixtreimei valueis or outlieirs in thei data, meianing theirei is greiateir variability around thei ceintral valueis and in thei tails 

of thei distribution. 

Oveirall, theisei deiscriptivei statistics deipict variability in reispondeints' peirceiptions of geindeir eiquality, eineirgy 

consumption patteirns, and einvironmeintal sustainability. Although thei ceintral teindeincy of scoreis is beilow thei neiutral 

point, thei right-skeiweid distributions and eixceiss kurtosis indicatei that somei reispondeints havei higheir peirceiptions 

and that theirei is significant variability in thei data. Theisei findings suggeist that whilei many reispondeints havei loweir 

vieiws on theisei variableis, theirei is also a group of reispondeints with morei positivei peirceiptions, as weill as thei preiseincei 

of eixtreimei valueis that influeincei thei oveirall distribution.  In addition, Figurei 3 preiseints a Box Plot and Bar Chart 

illustrating data distribution and cateigory comparisons. Meianwhilei, Figurei 4 feiatureis a Heiatmap and 3D Deinsity 

Plot, offeiring an in-deipth visualization of data inteinsity and distribution in threiei-dimeinsional spacei. 

Tablei 1. Lateint Variablei Deiscriptiveis 

Variablei No of 

Obs. 

Meidian Min Max Exceiss 

Kurtosis 

Skeiwneiss 

Eneirgy Consumption 

Patteirns 

436 -0.610 -4.008 1.089 1.510 0.773 

Environmeintal 

Sustainability 

436 -0.435 -3.823 1.247 1.360 0.655 

Geindeir Equality 436 -0.303 -4.921 1.121 1.304 0.603 
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Figurei 3. Box Plot and Bar Chart 

 

 

Figurei 4. Heiatmap and 3D Deinsity Plot 

 

Validity and Reiliability 

Thei Confirmatory Factor Analysis (CFA) reisults for thei constructs Geindeir Equality, Eneirgy Consumption Patteirns, 

and Environmeintal Sustainability arei preiseinteid in Tablei 2, wheirei eiach construct is meiasureid using multiplei 

indicators. Thei analysis includeis outeir loadings, Cronbach's Alpha, rho_A, Compositei Reiliability (CR), and Aveiragei 

Variancei Extracteid (AVE) valueis, which colleictiveily asseiss thei reiliability and validity of thei constructs. 

For Geindeir Equality, thei construct is composeid of tein indicators, all of which eixhibit strong outeir loadings ranging 

from 0.880 to 0.929. This suggeists a robust correilation beitweiein thei indicators and thei oveirall construct. Moreioveir, 

thei Cronbach's Alpha for Geindeir Equality is notably high at 0.976, indicating eixceilleint inteirnal consisteincy among 

thei iteims. Furtheirmorei, both thei rho_A and Compositei Reiliability (CR) valueis, which arei 0.977 and 0.979 

reispeictiveily, furtheir affirm thei construct's reiliability, whilei thei Aveiragei Variancei Extracteid (AVE) stands at 0.824, 

meianing that morei than 82% of thei variancei in thei indicators is captureid by thei construct, theireiby deimonstrating 

strong conveirgeint validity. 

Moving to thei Eneirgy Consumption Patteirns construct, it consists of tein indicators, with outeir loadings ranging from 

0.705 to 0.996. Although thei loading for ECP9 is slightly loweir at 0.705, thei reimaining indicators display eixtreimeily 

high outeir loadings, with seiveiral approaching or reiaching 0.991. This reifleicts a strong association beitweiein theisei 

indicators and thei construct. Thei Cronbach's Alpha is impreissiveily high at 0.991, suggeisting eixceiptional inteirnal 

consisteincy. In addition, both rho_A and Compositei Reiliability (CR) arei also veiry high, at 0.994 and 0.993 

reispeictiveily. Thei AVE is calculateid at 0.932, which indicateis that 93.2% of thei variancei in thei indicators is eixplaineid 

by thei construct, showcasing eixceilleint conveirgeint validity. 
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Similarly, thei Environmeintal Sustainability construct is meiasureid by tein indicators, with outeir loadings ranging from 

0.865 to 0.932. Thei Cronbach's Alpha for this construct is 0.973, which indicateis high inteirnal consisteincy among 

thei iteims. Furtheirmorei, thei rho_A valuei is 0.974, and thei Compositei Reiliability (CR) is 0.976, both of which 

undeirscorei thei construct's reiliability. Additionally, thei AVE is 0.802, suggeisting that 80.2% of thei variancei in thei 

indicators is captureid by thei construct, thus confirming strong conveirgeint validity. 

In summary, thei CFA reisults suggeist that all threiei constructs—Geindeir Equality, Eneirgy Consumption Patteirns, and 

Environmeintal Sustainability—arei not only reiliablei but also valid meiasureis of theiir reispeictivei conceipts. This is 

deimonstrateid by thei high inteirnal consisteincy, reiliability, and conveirgeint validity as reifleicteid in thei outeir loadings, 

Cronbach's Alpha, rho_A, CR, and AVE valueis, which providei a solid foundation for subseiqueint analysis in thei study. 

Tablei 2. Confirmatory Factor Analysis 

Construct Iteims  Indicators Outeir 

Loading 

Cronbach's 

Alpha 

rho_A CR AVE 

Geindeir 

Equality 

GE1 I havei an eiqual say in 

houseihold deicisions, 

including thosei reilateid to 

eineirgy usei and reisourcei 

allocation 

0.923 0.976 0.977 0.979 0.824 

 GE2 I havei eiqual acceiss to 

financial reisourceis, eineirgy, 

and otheir neiceissary 

reisourceis within my 

houseihold 

       0.911      

 GE3 Mein and womein in my 

community havei eiqual 

acceiss to eiducation and 

training programs 

       

0.896  

    

 GE4 My workplacei provideis 

eiqual opportunitieis for 

careieir advanceimeint and 

skill deiveilopmeint for both 

mein and womein 

       

0.929  

    

 GE5 Womein and mein arei 

eiqually involveid in 

community deicision-

making proceisseis, 

including thosei reilateid to 

einvironmeintal initiativeis 

       

0.880  

    

 GE6 In my workplacei, mein and 

womein arei paid eiqually for 

thei samei job roleis and 

reisponsibilitieis 

       

0.885  

    

 GE7 Womein and mein in my 

community havei eiqual 

acceiss to heialthcarei 

seirviceis, including 

reiproductivei heialth 

       

0.928  

    

 GE8 I feieil that mein and womein 

arei treiateid eiqually in social, 

eiconomic, and political 

conteixts 

       0.912      
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 GE9 My houseihold supports an 

eiqual distribution of 

reisponsibilitieis beitweiein 

mein and womein in 

managing work and family 

lifei 

       

0.904  

    

 GE10 Both mein and womein 

eiqually participatei in 

deicisions reigarding eineirgy 

conseirvation and eifficieincy 

at homei 

       

0.907  

    

Eneirgy 

Consumption 

Patteirns 

ECP1 I reigularly usei eineirgy-

eifficieint applianceis and 

teichnologieis in my homei 

       0.991              0.991  0.994 0.993 0.932 

 ECP2 I usei reineiwablei eineirgy 

sourceis (ei.g., solar, wind) as 

part of my houseihold 

eineirgy consumption 

       

0.990  

    

 ECP3 I consisteintly practicei 

eineirgy-saving habits, such 

as turning off lights and 

unplugging eileictronics 

whein not in usei 

       0.991      

 ECP4 I am awarei of how much 

eineirgy my houseihold 

consumeis on a reigular basis 

       

0.989  

    

 ECP5 I am willing to inveist in 

eineirgy-eifficieint products or 

homei improveimeints to 

reiducei eineirgy consumption 

       

0.996  

    

 ECP6 I activeily participatei in 

community or goveirnmeint 

programs that promotei 

eineirgy eifficieincy and 

conseirvation 

       

0.987  

    

 ECP7 I monitor and track my 

houseihold's eineirgy 

consumption to ideintify 

areias for improveimeint 

       

0.990  

    

 ECP8 I play an activei rolei in 

managing my houseihold’s 

eineirgy usei, including 

seitting theirmostats and 

managing appliancei usei 

       0.991      

 ECP9 I consideir eineirgy costs an 

important factor in making 

houseihold deicisions reilateid 

to eineirgy usei 

       

0.705  

    

 ECP10 I am opein to adopting neiw 

eineirgy-saving teichnologieis 

or practiceis in my 

houseihold 

       

0.987  
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Environmeintal 

Sustainability 

ES1 I reigularly seiparatei and 

reicyclei wastei mateirials 

such as papeir, plastic, and 

glass 

       

0.897  

            0.973  0.974 0.976 0.802 

 ES2 I makei a conscious eiffort to 

reiducei thei usei of singlei-usei 

plastics in my daily lifei 

       

0.932  

    

 ES3 I consisteintly practicei 

wateir-saving teichniqueis, 

such as using low-flow 

fixtureis and reiducing wateir 

wastagei 

       

0.925  

    

 ES4 I activeily support or 

participatei in local 

einvironmeintal 

sustainability initiativeis, 

such as treiei planting or 

community cleian-up eiveints 

       

0.890  

    

 ES5 I preifeir using sustainablei 

modeis of transportation, 

such as biking, walking, or 

public transport, oveir 

driving a car 

       

0.907  

    

 ES6 I am awarei of my carbon 

footprint and takei steips to 

reiducei it, such as using 

eineirgy-eifficieint applianceis 

and reiducing meiat 

consumption 

       

0.886  

    

 ES7 I preifeir purchasing 

products that arei 

einvironmeintally frieindly or 

sustainably sourceid 

       

0.880  

    

 ES8 I support eifforts to proteict 

local wildlifei and 

biodiveirsity, eiitheir through 

peirsonal actions or 

community programs 

       

0.898  

    

 ES9 I am awarei of how my 

lifeistylei and consumption 

choiceis impact thei 

einvironmeint 

       

0.876  

    

  ES10 I advocatei for or support 

policieis and reigulations 

that promotei 

einvironmeintal 

sustainability at thei local or 

national leiveil 

       

0.865  

        

 

Tablei 3 preiseints thei Forneill-Larckeir Criteirion, which is useid to asseiss thei discriminant validity among thei 

constructs: Eneirgy Consumption Patteirns (ECP), Environmeintal Sustainability (ES), and Geindeir Equality (GE). Thei 
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valueis on thei diagonal reipreiseint thei squarei root of thei Aveiragei Variancei Extracteid (AVE) for eiach construct, whilei 

thei off-diagonal valueis indicatei thei correilations beitweiein thei constructs. 

Starting with Eneirgy Consumption Patteirns, thei squarei root of thei AVE is 0.965, indicating a high leiveil of inteirnal 

consisteincy within thei construct. Thei correilation beitweiein Eneirgy Consumption Patteirns and Environmeintal 

Sustainability is 0.655, showing a modeiratei positivei reilationship beitweiein theisei two constructs. Meianwhilei, thei 

correilation beitweiein Eneirgy Consumption Patteirns and Geindeir Equality is strongeir, at 0.924, suggeisting a significant 

positivei association beitweiein theisei variableis. 

For Environmeintal Sustainability, thei squarei root of thei AVE is 0.896, which also reifleicts a solid inteirnal consisteincy. 

Thei correilation beitweiein Environmeintal Sustainability and Geindeir Equality is 0.702, indicating a modeirateily strong 

positivei reilationship. This suggeists that as Geindeir Equality improveis, theirei is a correisponding einhanceimeint in 

Environmeintal Sustainability. 

Lastly, Geindeir Equality has a squarei root of thei AVE of 0.908, furtheir confirming thei construct’s reiliability. Thei 

correilations with thei otheir constructs—Eneirgy Consumption Patteirns at 0.924 and Environmeintal Sustainability at 

0.702—undeirscorei thei inteirconneicteidneiss beitweiein geindeir eiquality, eineirgy consumption patteirns, and 

einvironmeintal sustainability. Oveirall, thei Forneill-Larckeir Criteirion deimonstrateis that eiach construct is distinct yeit 

inteirreilateid, with significant correilations that undeirscorei thei importancei of consideiring theisei variableis in reilation 

to onei anotheir within thei conteixt of thei study. 

Tablei 3. Forneill-Larckeir Criteirion 

Construct*) ECP ES GE 

Eneirgy Consumption Patteirns 0.965   

Environmeintal Sustainability 0.655 0.896  

Geindeir Equality 0.924 0.702 0.908 

*) GE= Geindeir Equality; ECP= Eneirgy Consumption Patteirns; 

ES= Environmeintal Sustainability 

 

Tablei 4 preiseints thei Heiteirotrait-Monotrait Ratio (HTMT), which is anotheir meiasurei useid to asseiss discriminant 

validity among thei constructs: Eneirgy Consumption Patteirns (ECP), Environmeintal Sustainability (ES), and Geindeir 

Equality (GE). This ratio heilps deiteirminei wheitheir constructs arei sufficieintly distinct from eiach otheir, with valueis 

abovei 0.85 geineirally indicating poteintial issueis with discriminant validity. 

For Eneirgy Consumption Patteirns, thei HTMT valuei with Environmeintal Sustainability is 0.670. This indicateis a 

modeiratei correilation beitweiein theisei two constructs but reimains beilow thei threishold that would suggeist probleimatic 

oveirlap. Thei HTMT valuei with Geindeir Equality is 0.737, which also reifleicts a modeiratei leiveil of correilation, yeit still 

within acceiptablei limits for discriminant validity. 

Thei HTMT valuei beitweiein Environmeintal Sustainability and Geindeir Equality is 0.719. This deimonstrateis a reilativeily 

strong association beitweiein theisei constructs but reimains beilow thei critical valuei of 0.85, suggeisting that theiy arei 

distinct einough from onei anotheir. In summary, thei HTMT valueis in Tablei 4 support thei conclusion that whilei theirei 

arei notablei correilations beitweiein thei constructs, theiy arei sufficieintly distinct from eiach otheir. Thei valueis suggeist that 

eiach construct reitains its uniquei contribution to thei study whilei maintaining reileivant inteirreilations with otheir 

constructs. 

Tablei 4. Heiteirotrait-Monotrait Ration (HTMT) 

Construct*) ECP ES GE 

Eneirgy Consumption Patteirns -   

Environmeintal Sustainability 0.670 -  

Geindeir Equality 0.737 0.719 - 
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*) GE= Geindeir Equality; ECP= Eneirgy Consumption Patteirns; ES= 

Environmeintal Sustainability 

 

Tablei 5 provideis thei modeil fit indiceis for both thei Saturateid Modeil and thei Estimateid Modeil, which asseiss thei oveirall 

fit of thei modeil within thei structural eiquation modeiling frameiwork. Thei Standardizeid Root Meian Squarei Reisidual 

(SRMR) valuei is 0.045 for both modeils, indicating a good fit. SRMR valueis beilow 0.08 arei typically consideireid 

indicativei of an acceiptablei modeil fit, so thei reiporteid valuei suggeists that thei modeil fits thei data weill. 

Thei Squareid Euclideian Distancei (d_ULS) and Geiodeisic Distancei (d_G) arei both reiporteid as 0.924 and 4.022 

reispeictiveily for both modeils. Theisei meiasureis indicatei thei discreipancy beitweiein thei obseirveid and preidicteid 

covariancei matriceis. Loweir valueis for d_ULS and d_G geineirally suggeist a beitteir fit. Sincei thei valueis arei consisteint 

across both modeils, theiy affirm thei stability of thei modeil's fit. Thei Chi-Squarei statistic is 6010.74 for both thei 

Saturateid Modeil and thei Estimateid Modeil. Whilei thei Chi-Squarei teist is seinsitivei to samplei sizei and modeil 

compleixity, a high Chi-Squarei valuei typically indicateis poor modeil fit; howeiveir, givein thei compleixity of thei modeil 

and thei sizei of thei samplei, it is oftein useid in conjunction with otheir fit indiceis to eivaluatei thei modeil. 

Thei Normeid Fit Indeix (NFI), which is 0.808 for both modeils, meiasureis thei reilativei improveimeint in fit compareid to 

a baseilinei modeil. NFI valueis abovei 0.90 arei geineirally consideireid indicativei of a good fit, so whilei 0.808 is someiwhat 

beilow this threishold, it still suggeists a reiasonably good fit. Oveirall, thei modeil fit indiceis in Tablei 5 indicatei that thei 

modeil deimonstrateis acceiptablei fit to thei data, with particularly good peirformancei in SRMR and consisteint valueis 

across diffeireint fit meiasureis. 

Tabeil 5. Modeil Fit 

  Saturateid Modeil Estimateid Modeil 

SRMR 0.045 0.045 

d_ULS 0.924 0.924 

d_G 4.022 4.022 

Chi-Squarei 6010.74 6010.74 

NFI 0.808 0.808 

 

Hypotheisis Teist 

Tablei 6 and Figurei 5 preiseints thei reisults of thei hypotheisis teists conducteid in thei study, showing thei reilationships 

among thei constructs Geindeir Equality (GE), Eneirgy Consumption Patteirns (ECP), and Environmeintal Sustainability 

(ES). Each hypotheisis is eivaluateid baseid on thei original samplei coeifficieint, standard deiviation (STDEV), T statistics, 

and p-valueis. For Hypotheisis 1 (H1), which posits that Geindeir Equality positiveily affeicts Eneirgy Consumption 

Patteirns, thei original samplei coeifficieint is 0.924, with a standard deiviation of 0.013. Thei T statistic is 73.078, and 

thei p-valuei is 0.000. This reisult indicateis a highly significant positivei eiffeict of Geindeir Equality on Eneirgy 

Consumption Patteirns, thus supporting thei hypotheisis. 

Hypotheisis 2 (H2) eixamineis wheitheir Geindeir Equality has a positivei eiffeict on Environmeintal Sustainability. Thei 

original samplei coeifficieint is 0.662, with a standard deiviation of 0.091. Thei T statistic is 7.267, and thei p-valuei is 

0.000. This suggeists a significant positivei reilationship beitweiein Geindeir Equality and Environmeintal Sustainability, 

theireiby supporting this hypotheisis as weill. 

For Hypotheisis 3 (H3), which eixploreis thei eiffeict of Eneirgy Consumption Patteirns on Environmeintal Sustainability, 

thei original samplei coeifficieint is 0.543, with a standard deiviation of 0.087. Thei T statistic is 6.495, and thei p-valuei 

is 0.000. This deimonstrateis a significant positivei eiffeict of Eneirgy Consumption Patteirns on Environmeintal 

Sustainability, confirming thei support for this hypotheisis. 

Lastly, Hypotheisis 4 (H4) teists wheitheir Eneirgy Consumption Patteirns meidiateis thei reilationship beitweiein Geindeir 

Equality and Environmeintal Sustainability. Thei original samplei coeifficieint is 0.420, with a standard deiviation of 

0.082. Thei T statistic is 5.492, and thei p-valuei is 0.000. Thei reisults indicatei a significant meidiation eiffeict, supporting 
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thei hypotheisis that Eneirgy Consumption Patteirns plays a meidiating rolei in thei reilationship beitweiein Geindeir Equality 

and Environmeintal Sustainability. In summary, all hypotheiseis arei supporteid by thei analysis, deimonstrating 

significant positivei reilationships and meidiation eiffeicts among thei constructs studieid. 

Tablei 6. Hypotheisis Teist Reisult 

Hypotheisis Construct*) Original 

Samplei 

STDEV T 

Statistics 

P 

Valueis 

Reisult 

H1 GE -> ECP 0.924 0.013 73.078 0.000 Supporteid 

H2 GE -> ES 0.662 0.091 7.267 0.000 Supporteid 

H3 ECP -> ES 0.543 0.087 6.495 0.000 Supporteid 

H4 GE -> ECP -> ES 0.420 0.082 5.492 0.000 Supporteid 

*) GE= Geindeir Equality; ECP= Eneirgy Consumption Patteirns; ES= Environmeintal Sustainability 

 

 

Figurei 5. Bootstrapping Reisult 

DISCUSSION 

Hypotheisis 1: Geindeir Equality Impacts Eneirgy Consumption Patteirns 

Thei analysis confirms Hypotheisis 1 (H1), which asseirts that Geindeir Equality impacts Eneirgy Consumption Patteirns, 

with a significant coeifficieint of 0.662. This reisult deimonstrateis a strong positivei reilationship beitweiein geindeir eiquality 

and eineirgy consumption beihaviors. This finding suggeists that as geindeir eiquality improveis, theirei is a notablei shift 

towards morei eineirgy-eifficieint practiceis within houseiholds. Prior reiseiarch supports this conclusion, indicating that 

geindeir eiquality in houseihold deicision-making roleis oftein leiads to morei conscieintious and sustainablei eineirgy usei. 

For instancei, studieis by Aziz eit al. (2024) and Shreistha eit al. (2021) havei shown that increiaseid geindeir eiquality in 

eineirgy manageimeint roleis correilateis with higheir adoption rateis of eineirgy-eifficieint teichnologieis. Theisei findings 

reifleict thei broadeir impacts of geindeir eiquality on various aspeicts of houseihold manageimeint, wheirei inclusivei 

deicision-making proceisseis contributei to morei reisponsiblei eineirgy consumption. 

Furtheirmorei, thei positivei reilationship obseirveid in this study aligns with thei broadeir liteiraturei that highlights how 

geindeir eiquality influeinceis houseihold practiceis. Geindeir-eiqual houseiholds arei morei likeily to adopt eineirgy-eifficieint 

applianceis and eingagei in eineirgy-saving beihaviors duei to diveirsei peirspeictiveis and shareid reisponsibilitieis. This is 

consisteint with reiseiarch by Allein eit al. (2019), who found that womein’s involveimeint in houseihold eineirgy deicisions 

leiads to increiaseid eineirgy conseirvation eifforts. By einsuring eiqual participation in eineirgy-reilateid deicisions, 

houseiholds arei morei likeily to prioritizei and impleimeint eineirgy-eifficieint practiceis, theireiby positiveily impacting 

oveirall eineirgy consumption patteirns. 
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Additionally, thei reisults undeirscorei thei importancei of promoting geindeir eiquality as a strateigy for improving eineirgy 

eifficieincy. By addreissing geindeir disparitieis and fosteiring eiqual participation in eineirgy manageimeint, policymakeirs 

and practitioneirs can einhancei houseihold eineirgy practiceis and support broadeir sustainability goals. This study 

contributeis to thei undeirstanding of how geindeir eiquality can drivei morei sustainablei eineirgy consumption beihaviors, 

reiinforcing thei neieid for geindeir-inclusivei policieis and practiceis to achieivei eineirgy eifficieincy and sustainability 

objeictiveis. 

Hypotheisis 2: Geindeir Equality Impacts Environmeintal Sustainability 

Hypotheisis 2 (H2), which posits that Geindeir Equality impacts Environmeintal Sustainability, is supporteid by thei 

analysis with a significant coeifficieint of 0.924. This strong positivei reilationship highlights thei rolei of geindeir eiquality 

in advancing einvironmeintal sustainability. Thei finding suggeists that improveid geindeir eiquality direictly contributeis 

to beitteir einvironmeintal outcomeis, reifleicting thei growing reicognition of thei importancei of inclusivei participation in 

einvironmeintal deicision-making. Reiseiarch by Shinbrot eit al. (2019) corroborateis this reisult, indicating that geindeir 

eiquality leiads to einhanceid einvironmeintal steiwardship, as womein oftein bring diffeireint peirspeictiveis and prioritieis 

that eimphasizei sustainability and conseirvation. 

Thei substantial impact of geindeir eiquality on einvironmeintal sustainability can bei attributeid to thei increiaseid 

involveimeint of womein in einvironmeintal initiativeis and deicision-making proceisseis. Geindeir-eiqual socieitieis teind to 

havei higheir participation rateis for womein in einvironmeintal activism and policy-making, leiading to morei eiffeictivei 

and inclusivei sustainability strateigieis. Preivious studieis, such as thosei by Leial Filho eit al. (2019), havei deimonstrateid 

that womein’s eingageimeint in einvironmeintal eifforts reisults in morei compreiheinsivei and sustainablei solutions to 

einvironmeintal challeingeis. This supports thei notion that geindeir eiquality fosteirs a morei inclusivei approach to 

einvironmeintal manageimeint, which translateis into improveid sustainability outcomeis. 

Moreioveir, thei reisults suggeist that promoting geindeir eiquality is crucial for achieiving einvironmeintal sustainability 

goals. By einsuring eiqual opportunitieis for both mein and womein in einvironmeintal roleis and deicision-making, 

socieitieis can leiveiragei diveirsei vieiwpoints and eixpeirtisei to addreiss einvironmeintal issueis morei eiffeictiveily. This study 

highlights thei significant beineifits of geindeir-inclusivei einvironmeintal policieis and practiceis, reiinforcing thei 

importancei of geindeir eiquality in advancing sustainability initiativeis and achieiving long-teirm einvironmeintal goals. 

Hypotheisis 3: Eneirgy Consumption Patteirns Impact Environmeintal Sustainability 

Thei analysis supports Hypotheisis 3 (H3), indicating that Eneirgy Consumption Patteirns havei a positivei impact on 

Environmeintal Sustainability, with a coeifficieint of 0.543. This reisult confirms that houseiholds with morei eifficieint 

and conscious eineirgy consumption beihaviors contributei positiveily to einvironmeintal sustainability. Thei positivei 

reilationship undeirscoreis thei importancei of adopting eineirgy-saving practiceis as a meians to einhancei einvironmeintal 

outcomeis. Preivious reiseiarch, such as thei study by Gobeil eit al. (2024); Santika eit al. (2020); and Villamor eit al. (2020) 

has consisteintly shown that houseiholds that eingagei in eineirgy-saving beihaviors, such as using eineirgy-eifficieint 

applianceis and reiducing eineirgy consumption, havei a loweir einvironmeintal impact and contributei to improveid 

sustainability. 

Eneirgy Consumption Patteirns significantly influeincei einvironmeintal sustainability by reiducing thei oveirall 

einvironmeintal footprint associateid with eineirgy usei. As houseiholds adopt eineirgy-eifficieint teichnologieis and practiceis, 

theiy contributei to loweir greieinhousei gas eimissions and reiduceid reisourcei consumption, theireiby supporting 

einvironmeintal sustainability goals. This finding aligns with reiseiarch by Mondal & Palit (2022), who found that 

eineirgy-eifficieint practiceis leiad to significant reiductions in carbon eimissions and eineirgy consumption, highlighting 

thei critical rolei of eineirgy consumption patteirns in promoting einvironmeintal sustainability. 

Additionally, thei reisults eimphasizei thei neieid for continueid eifforts to eincouragei eineirgy-eifficieint beihaviors and 

teichnologieis. By promoting awareineiss and adoption of eineirgy-saving practiceis, policymakeirs and einvironmeintal 

organizations can furtheir einhancei thei positivei impact of eineirgy consumption patteirns on einvironmeintal 

sustainability. This study undeirscoreis thei importancei of inteigrating eineirgy eifficieincy meiasureis into broadeir 

sustainability strateigieis to achieivei meianingful and lasting einvironmeintal beineifits. 

Hypotheisis 4: Eneirgy Consumption Patteirns Meidiatei thei Reilationship Beitweiein Geindeir Equality and 

Environmeintal Sustainability 



429  

 

J INFORM SYSTEMS ENG, 10(17s) 

Hypotheisis 4 (H4), which proposeis that Eneirgy Consumption Patteirns meidiatei thei reilationship beitweiein Geindeir 

Equality and Environmeintal Sustainability, is supporteid with a significant coeifficieint of 0.420. This finding indicateis 

that Eneirgy Consumption Patteirns play a crucial meidiating rolei in linking Geindeir Equality to Environmeintal 

Sustainability. Speicifically, thei positivei impact of Geindeir Equality on Environmeintal Sustainability is partially 

eixplaineid through its influeincei on eineirgy consumption beihaviors. This meidiation eiffeict highlights thei compleix 

inteirplay beitweiein geindeir eiquality, eineirgy practiceis, and sustainability outcomeis. Reiseiarch by Amulya Jeieivanasai eit 

al. (2023) supports this notion, deimonstrating that geindeir eiquality einhanceis eineirgy-eifficieint beihaviors, which in 

turn contributei to improveid einvironmeintal sustainability. 

Thei meidiation eiffeict of Eneirgy Consumption Patteirns undeirscoreis thei importancei of addreissing eineirgy beihaviors 

whein eivaluating thei impact of Geindeir Equality on Environmeintal Sustainability. By fosteiring geindeir eiquality, 

houseiholds arei morei likeily to adopt eineirgy-eifficieint practiceis, which thein leiad to beitteir einvironmeintal outcomeis. 

This aligns with findings from studieis such as thosei by Koeingkan eit al. (2024), which show that geindeir-inclusivei 

policieis leiad to increiaseid eineirgy eifficieincy and subseiqueintly improveid sustainability reisults. Thei meidiation eiffeict 

reiveials how geindeir eiquality can indireictly contributei to einvironmeintal sustainability through its influeincei on eineirgy 

consumption patteirns.  

Oveirall, thei reisults undeirscorei thei significancei of promoting both geindeir eiquality and eineirgy-eifficieint practiceis to 

achieivei einvironmeintal sustainability goals. By reicognizing thei meidiating rolei of Eneirgy Consumption Patteirns, 

policymakeirs and practitioneirs can deiveilop morei compreiheinsivei strateigieis that addreiss both geindeir eiquality and 

eineirgy eifficieincy to einhancei oveirall sustainability outcomeis. This study highlights thei inteirconneicteid naturei of theisei 

constructs and thei importancei of inteigrateid approacheis to achieiving sustainability objeictiveis. 

CONCLUSION 

Thei findings of this study reiveial significant insights into thei compleix reilationships beitweiein geindeir eiquality, eineirgy 

consumption patteirns, and einvironmeintal sustainability. Thei reisults confirm that geindeir eiquality has a substantial 

impact on both eineirgy consumption patteirns and einvironmeintal sustainability, supporting Hypotheiseis 1 and 2. 

Speicifically, geindeir eiquality einhanceis eineirgy-eifficieint practiceis within houseiholds and contributeis to improveid 

einvironmeintal sustainability outcomeis. This supports thei broadeir liteiraturei that eimphasizeis thei positivei eiffeicts of 

inclusivei deicision-making and eiquitablei acceiss to reisourceis on sustainablei beihaviors and practiceis. 

Thei analysis also confirms that eineirgy consumption patteirns direictly impact einvironmeintal sustainability, 

supporting Hypotheisis 3. Houseiholds that eingagei in eineirgy-saving beihaviors and usei eineirgy-eifficieint teichnologieis 

contributei positiveily to einvironmeintal sustainability by reiducing theiir oveirall einvironmeintal footprint. This 

undeirscoreis thei critical rolei of promoting eineirgy-eifficieint practiceis as part of broadeir sustainability strateigieis. 

Additionally, thei study deimonstrateis that eineirgy consumption patteirns meidiatei thei reilationship beitweiein geindeir 

eiquality and einvironmeintal sustainability, as eivideinceid by thei significant support for Hypotheisis 4. This meidiation 

eiffeict indicateis that thei positivei influeincei of geindeir eiquality on einvironmeintal sustainability is partially channeileid 

through changeis in eineirgy consumption beihaviors. By adopting morei eineirgy-eifficieint practiceis, houseiholds that 

eixpeirieincei improveid geindeir eiquality can achieivei greiateir einvironmeintal beineifits. This finding highlights thei 

importancei of consideiring both direict and indireict eiffeicts whein eivaluating thei impact of geindeir eiquality on 

sustainability outcomeis.  

In conclusion, thei study highlights thei inteirconneicteid naturei of geindeir eiquality, eineirgy consumption patteirns, and 

einvironmeintal sustainability. Promoting geindeir eiquality not only leiads to morei eiquitablei deicision-making and 

reisourcei acceiss but also fosteirs eineirgy-eifficieint practiceis that einhancei einvironmeintal sustainability. Theisei findings 

eimphasizei thei neieid for inteigrateid policieis and initiativeis that addreiss geindeir eiquality and eineirgy eifficieincy 

simultaneiously to achieivei meianingful and sustainablei einvironmeintal outcomeis. By leiveiraging thei positivei eiffeicts of 

geindeir eiquality on eineirgy consumption and sustainability, policymakeirs and practitioneirs can deiveilop morei eiffeictivei 

strateigieis to advancei both social eiquity and einvironmeintal goals. 

Theioreitical, Practical, and Social Implications 

Thei findings of this study offeir valuablei contributions to thei theioreitical undeirstanding of thei reilationships beitweiein 

geindeir eiquality, eineirgy consumption patteirns, and einvironmeintal sustainability. Thei significant support for 

Hypotheiseis 1, 2, 3, and 4 einhanceis thei theioreitical frameiwork by deimonstrating that geindeir eiquality not only direictly 
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influeinceis eineirgy consumption patteirns and einvironmeintal sustainability but also doeis so indireictly through eineirgy 

consumption beihaviors. This meidiation eiffeict undeirscoreis thei compleixity of theisei reilationships and supports thei 

inteigration of geindeir peirspeictiveis into einvironmeintal and eineirgy studieis. Thei study adds deipth to eixisting theiorieis 

by highlighting how improveimeints in geindeir eiquality can leiad to morei sustainablei practiceis and beitteir 

einvironmeintal outcomeis, thus providing a morei nuanceid undeirstanding of thei inteirplay beitweiein social eiquity and 

einvironmeintal manageimeint. 

From a practical standpoint, thei study's reisults undeirscorei thei importancei of incorporating geindeir eiquality 

consideirations into eineirgy and einvironmeintal policieis. Policymakeirs and practitioneirs should reicognizei that 

promoting geindeir eiquality can leiad to morei eiffeictivei eineirgy consumption practiceis and, conseiqueintly, beitteir 

einvironmeintal sustainability. Programs and inteirveintions aimeid at reiducing geindeir disparitieis should bei deisigneid 

to also einhancei eineirgy eifficieincy and support sustainability eifforts. For instancei, initiativeis that eimpoweir womein 

and einsurei eiqual acceiss to reisourceis and deicision-making can leiad to greiateir adoption of eineirgy-eifficieint 

teichnologieis and practiceis. Additionally, inteigrating geindeir-seinsitivei approacheis into einvironmeintal policieis can 

heilp achieivei morei compreiheinsivei and impactful sustainability goals. 

Thei social implications of this study arei profound, particularly in teirms of advancing geindeir eiquity and 

einvironmeintal justicei. By deimonstrating that geindeir eiquality positiveily influeinceis eineirgy consumption patteirns and 

einvironmeintal sustainability, thei reiseiarch highlights thei social beineifits of fosteiring inclusivei and eiquitablei 

einvironmeints. Improveid geindeir eiquality not only supports morei balanceid deicision-making but also promoteis 

einvironmeintally reisponsiblei beihaviors, leiading to broadeir social and einvironmeintal beineifits. This aligns with thei 

broadeir goals of social justicei and eiquity, eimphasizing that achieiving geindeir eiquality can contributei to a morei 

sustainablei and eiquitablei socieity. Furtheirmorei, thei study supports thei notion that social changeis in geindeir norms 

and roleis can havei tangiblei eiffeicts on einvironmeintal outcomeis, advocating for policieis and practiceis that addreiss 

both social and einvironmeintal dimeinsions simultaneiously. 

Limitations and Reicommeindations 

This study, whilei providing valuablei insights, has seiveiral limitations that should bei acknowleidgeid. Firstly, thei samplei 

sizei, though adeiquatei, may not fully capturei thei diveirsity of eixpeirieinceis and peirspeictiveis across diffeireint reigions or 

deimographics within Indoneisia. Thei study's focus on a singlei country limits thei geineiralizability of thei findings to 

otheir conteixts with diffeireint cultural, eiconomic, and einvironmeintal conditions. Additionally, thei reiliancei on seilf-

reiporteid surveiy data introduceis poteintial biaseis, such as social deisirability bias, which may affeict thei accuracy of thei 

reisponseis reilateid to geindeir eiquality, eineirgy consumption patteirns, and einvironmeintal practiceis. Thei cross-seictional 

naturei of thei data colleiction also meians that causal reilationships cannot bei deifinitiveily eistablisheid, as thei study only 

provideis a snapshot of thei reilationships at a singlei point in timei. 

To addreiss theisei limitations, futurei reiseiarch should consideir eimploying a largeir and morei diveirsei samplei to einhancei 

thei geineiralizability of thei findings. Including participants from various reigions and socio-eiconomic backgrounds 

could providei a morei compreiheinsivei undeirstanding of how geindeir eiquality influeinceis eineirgy consumption patteirns 

and einvironmeintal sustainability across diffeireint conteixts. Longitudinal studieis would also bei beineificial to eistablish 

causal reilationships and obseirvei how changeis in geindeir eiquality oveir timei impact eineirgy consumption beihaviors 

and einvironmeintal outcomeis. 

Additionally, incorporating mixeid-meithods approacheis that combinei quantitativei surveiys with qualitativei 

inteirvieiws or focus groups could providei deieipeir insights into thei undeirlying meichanisms and conteixtual factors 

influeincing thei reilationships beitweiein geindeir eiquality and sustainability. Finally, eixpanding thei reiseiarch to includei 

comparativei studieis across diffeireint countrieis or reigions could offeir valuablei insights into how cultural and 

institutional factors shapei theisei reilationships and contributei to morei eiffeictivei and conteixtually reileivant policy 

reicommeindations. 

Conflict of Inteireist Stateimeint 

Thei authors deiclarei no conflicts of inteireist reilateid to this reiseiarch. 

 

 



431  

 

J INFORM SYSTEMS ENG, 10(17s) 

Ethical Stateimeint and Approval 

This study was conducteid in accordancei with eithical standards and reiceiiveid approval from thei reileivant reiseiarch 

eithics committeiei. 

Informeid Conseint 

Informeid conseint wais obtaiineid from aill pairticipaints prior to daitai colleiction. 

REFERENCES 

[1] B. Agarwal, “The gender and environment debate: Lessons from India,” in Population and environment, 

Routledge, 2019, pp. 87–124. 

[2] A. M. A. Ausat, R. Velmurugan, M. M. Mazil, M. A. Mazher, and M. O. Okombo, “Utilisation of natural resources 

as a source of inspiration and innovation in SME development,” Apollo J. Tour. Bus., vol. 1, no. 3, pp. 122–132, 

2023. 

[3] H. Djoudi, B. Locatelli, C. Vaast, K. Asher, M. Brockhaus, and B. Basnett Sijapati, “Beyond dichotomies: Gender 

and intersecting inequalities in climate change studies,” Ambio, vol. 45, no. 3, pp. 248–262, 2016, doi: 

10.1007/s13280-016-0825-2. 

[4] M. Menton et al., “Environmental justice and the SDGs: from synergies to gaps and contradictions,” Sustain. 

Sci., vol. 15, no. 6, pp. 1621–1636, 2020, doi: 10.1007/s11625-020-00789-8. 

[5] F. K. Donkor and R. K. Mazumder, “Women and the Environment: Southern Perspectives and Global 

Implications BT  - Gender Equality,” W. Leal Filho, A. Marisa Azul, L. Brandli, A. Lange Salvia, and T. Wall, Eds. 

Cham: Springer International Publishing, 2021, pp. 1118–1129. 

[6] M. Leach, L. Mehta, and P. Prabhakaran, “Gender equality and sustainable development: A pathways approach,” 

UN Women Discuss. Pap., vol. 13, p. 2016, 2016. 

[7] D. Lazoroska, J. Palm, and A. Bergek, “Perceptions of participation and the role of gender for the engagement 

in solar energy communities in Sweden,” Energy. Sustain. Soc., vol. 11, no. 1, p. 35, 2021, doi: 10.1186/s13705-

021-00312-6. 

[8] A. Pueyo and M. Maestre, “Linking energy access, gender and poverty: A review of the literature on productive 

uses of energy,” Energy Res. Soc. Sci., vol. 53, pp. 170–181, 2019, doi: 

https://doi.org/10.1016/j.erss.2019.02.019. 

[9] M. Rosenberg, D. E. Armanios, M. Aklin, and P. Jaramillo, “Evidence of gender inequality in energy use from a 

mixed-methods study in India,” Nat. Sustain., vol. 3, no. 2, pp. 110–118, 2020, doi: 10.1038/s41893-019-0447-

3. 

[10] S. Deschênes, C. Dumas, and S. Lambert, “Household resources and individual strategies,” World Dev., vol. 135, 

p. 105075, 2020, doi: https://doi.org/10.1016/j.worlddev.2020.105075. 

[11] S. Pergetti, “Sustainability is not a thing: It’s hard work! Recognizing the middlemen of operations and 

maintenance for feminist energy systems in India’s Sundarbans,” Energy Res. Soc. Sci., vol. 105, p. 103290, 

2023, doi: https://doi.org/10.1016/j.erss.2023.103290. 

[12] E. Allen, H. Lyons, and J. C. Stephens, “Women’s leadership in renewable transformation, energy justice and 

energy democracy: Redistributing power,” Energy Res. Soc. Sci., vol. 57, p. 101233, 2019, doi: 

https://doi.org/10.1016/j.erss.2019.101233. 

[13] B. K. Sovacool, L. Baker, M. Martiskainen, and A. Hook, “Processes of elite power and low-carbon pathways: 

Experimentation, financialisation, and dispossession,” Glob. Environ. Chang., vol. 59, p. 101985, 2019, doi: 

https://doi.org/10.1016/j.gloenvcha.2019.101985. 

[14] P. E. Ofori, I. K. Ofori, and K. Annan, “The role of energy equity and income inequality in environmental 

sustainability,” J. Clean. Prod., vol. 470, p. 143183, 2024, doi: https://doi.org/10.1016/j.jclepro.2024.143183. 

[15] A. Sekaringtias, B. Verrier, and J. Cronin, “Untangling the socio-political knots: A systems view on Indonesia’s 

inclusive energy transitions,” Energy Res. Soc. Sci., vol. 95, p. 102911, 2023, doi: 

https://doi.org/10.1016/j.erss.2022.102911. 

[16] R. Elmhirst, M. Siscawati, B. S. Basnett, and D. Ekowati, “Gender and generation in engagements with oil palm 

in East Kalimantan, Indonesia: insights from feminist political ecology,” in Gender and generation in southeast 

Asian agrarian transformations, Routledge, 2019, pp. 33–55. 

[17] I. Masudin, N. Tsamarah, D. P. Restuputri, T. Trireksani, and H. G. Djajadikerta, “The impact of safety climate 

on human-technology interaction and sustainable development: Evidence from Indonesian oil and gas 



432  

 

J INFORM SYSTEMS ENG, 10(17s) 

industry,” J. Clean. Prod., vol. 434, p. 140211, 2024, doi: https://doi.org/10.1016/j.jclepro.2023.140211. 

[18] Katadata, “The Long Road to Gender Equality.” 2022. 

[19] O. W. Johnson et al., “Intersectionality and energy transitions: A review of gender, social equity and low-carbon 

energy,” Energy Res. Soc. Sci., vol. 70, p. 101774, 2020, doi: https://doi.org/10.1016/j.erss.2020.101774. 

[20] R. K. Gobel, B. S. Laksmono, M. Huseini, and M. Siscawati, “Equity and Efficiency: An Examination of 

Indonesia’s Energy Subsidy Policy and Pathways to Inclusive Reform,” Sustainability, vol. 16, no. 1. 2024, doi: 

10.3390/su16010407. 

[21] M. Sahakian and B. Bertho, “Exploring emotions and norms around Swiss household energy usage: When 

methods inform understandings of the social,” Energy Res. Soc. Sci., vol. 45, pp. 81–90, 2018, doi: 

https://doi.org/10.1016/j.erss.2018.06.017. 

[22] M. Koengkan, J. A. Fuinhas, A. Auza, D. Castilho, and V. Kaymaz, “Environmental Governance and Gender 

Inclusivity: Analyzing the Interplay of PM2.5 and Women’s Representation in Political Leadership in the 

European Union,” Sustainability, vol. 16, no. 6. 2024, doi: 10.3390/su16062492. 

[23] F. Bartiaux, M. Maretti, A. Cartone, P. Biermann, and V. Krasteva, “Sustainable energy transitions and social 

inequalities in energy access: A relational comparison of capabilities in three European countries,” Glob. 

Transitions, vol. 1, pp. 226–240, 2019, doi: https://doi.org/10.1016/j.glt.2019.11.002. 

[24] S. Wang, G. Li, and C. Fang, “Urbanization, economic growth, energy consumption, and CO2 emissions: 

Empirical evidence from countries with different income levels,” Renew. Sustain. Energy Rev., vol. 81, pp. 

2144–2159, 2018, doi: https://doi.org/10.1016/j.rser.2017.06.025. 

[25] E. Rehman and S. Rehman, “Modeling the nexus between carbon emissions, urbanization, population growth, 

energy consumption, and economic development in Asia: Evidence from grey relational analysis,” Energy 

Reports, vol. 8, pp. 5430–5442, 2022, doi: https://doi.org/10.1016/j.egyr.2022.03.179. 

[26] R. Kurniawan and S. Managi, “Coal consumption, urbanization, and trade openness linkage in Indonesia,” 

Energy Policy, vol. 121, pp. 576–583, 2018, doi: https://doi.org/10.1016/j.enpol.2018.07.023. 

[27] J. Lieu, A. H. Sorman, O. W. Johnson, L. D. Virla, and B. P. Resurrección, “Three sides to every story: Gender 

perspectives in energy transition pathways in Canada, Kenya and Spain,” Energy Res. Soc. Sci., vol. 68, p. 

101550, 2020, doi: https://doi.org/10.1016/j.erss.2020.101550. 

[28] R. Listo, “Gender myths in energy poverty literature: A Critical Discourse Analysis,” Energy Res. Soc. Sci., vol. 

38, pp. 9–18, 2018, doi: https://doi.org/10.1016/j.erss.2018.01.010. 

[29] W. G. Santika, T. Urmee, Y. Simsek, P. A. Bahri, and M. Anisuzzaman, “An assessment of energy policy impacts 

on achieving Sustainable Development Goal 7 in Indonesia,” Energy Sustain. Dev., vol. 59, pp. 33–48, 2020, 

doi: https://doi.org/10.1016/j.esd.2020.08.011. 

[30] M. Maulidia, P. Dargusch, P. Ashworth, and F. Ardiansyah, “Rethinking renewable energy targets and electricity 

sector reform in Indonesia: A private sector perspective,” Renew. Sustain. Energy Rev., vol. 101, pp. 231–247, 

2019, doi: https://doi.org/10.1016/j.rser.2018.11.005. 

[31] J. Gunawan, P. Permatasari, and C. Tilt, “Sustainable development goal disclosures: Do they support responsible 

consumption and production?,” J. Clean. Prod., vol. 246, p. 118989, 2020, doi: 

https://doi.org/10.1016/j.jclepro.2019.118989. 

[32] M. Feenstra and G. Özerol, “Energy justice as a search light for gender-energy nexus: Towards a conceptual 

framework,” Renew. Sustain. Energy Rev., vol. 138, p. 110668, 2021, doi: 

https://doi.org/10.1016/j.rser.2020.110668. 

[33] J. D. Lau, D. Kleiber, S. Lawless, and P. J. Cohen, “Gender equality in climate policy and practice hindered by 

assumptions,” Nat. Clim. Chang., vol. 11, no. 3, pp. 186–192, 2021, doi: 10.1038/s41558-021-00999-7. 

[34] B. Bloodhart and J. K. Swim, “Sustainability and Consumption: What’s Gender Got to Do with It?,” J. Soc. Issues, 

vol. 76, no. 1, pp. 101–113, Mar. 2020, doi: https://doi.org/10.1111/josi.12370. 

[35] E. Üstündağlı Erten, E. B. Güzeloğlu, P. Ifaei, K. Khalilpour, P. Ifaei, and C. Yoo, “Decoding intersectionality: A 

systematic review of gender and energy dynamics under the structural and situational effects of contexts,” 

Energy Res. Soc. Sci., vol. 110, p. 103432, 2024, doi: https://doi.org/10.1016/j.erss.2024.103432. 

[36] V. R. Khalikova, M. Jin, and S. S. Chopra, “Gender in sustainability research: Inclusion, intersectionality, and 

patterns of knowledge production,” J. Ind. Ecol., vol. 25, no. 4, pp. 900–912, Aug. 2021, doi: 

https://doi.org/10.1111/jiec.13095. 

[37] G. Kassinis, A. Panayiotou, A. Dimou, and G. Katsifaraki, “Gender and Environmental Sustainability: A 

Longitudinal Analysis,” Corp. Soc. Responsib. Environ. Manag., vol. 23, no. 6, pp. 399–412, Nov. 2016, doi: 



433  

 

J INFORM SYSTEMS ENG, 10(17s) 

https://doi.org/10.1002/csr.1386. 

[38] C. McHugh, “The Equality Principle in EU Law: Taking a Human Rights Approach,” ISLR, vol. 14, p. 31, 2006. 

[39] A. do Paço and R. Laurett, “Environmental Behaviour and Sustainable Development BT  - Encyclopedia of 

Sustainability in Higher Education,” W. Leal Filho, Ed. Cham: Springer International Publishing, 2019, pp. 555–

560. 

[40] B. Agarwal, “Gender equality, food security and the sustainable development goals,” Curr. Opin. Environ. 

Sustain., vol. 34, pp. 26–32, 2018, doi: https://doi.org/10.1016/j.cosust.2018.07.002. 

[41] L. G. Swan and V. I. Ugursal, “Modeling of end-use energy consumption in the residential sector: A review of 

modeling techniques,” Renew. Sustain. Energy Rev., vol. 13, no. 8, pp. 1819–1835, 2009, doi: 

https://doi.org/10.1016/j.rser.2008.09.033. 

[42] G. B. Villamor, D. D. Guta, and A. Mirzabaev, “Gender Specific Differences of Smallholder Farm Households 

Perspective of Food-Energy-Land Nexus Frameworks in Ethiopia,” Front. Sustain. Food Syst., vol. 4, 2020, 

[Online]. Available: https://www.frontiersin.org/journals/sustainable-food-

systems/articles/10.3389/fsufs.2020.491725. 

[43] B. Shrestha, S. B. Bajracharya, M. M. Keitsch, and S. R. Tiwari, “Gender differences in household energy 

decision-making and impacts in energy saving to achieve sustainability: A case of Kathmandu,” Sustain. Dev., 

vol. 28, no. 5, pp. 1049–1062, Sep. 2020, doi: https://doi.org/10.1002/sd.2055. 

[44] O. Muza and V. M. Thomas, “Cultural norms to support gender equity in energy development: Grounding the 

productive use agenda in Rwanda,” Energy Res. Soc. Sci., vol. 89, p. 102543, 2022, doi: 

https://doi.org/10.1016/j.erss.2022.102543. 

[45] R. Galvin and M. Sunikka-Blank, “Economic Inequality and Household Energy Consumption in High-income 

Countries: A Challenge for Social Science Based Energy Research,” Ecol. Econ., vol. 153, pp. 78–88, 2018, doi: 

https://doi.org/10.1016/j.ecolecon.2018.07.003. 

[46] B. Shrestha, S. R. Tiwari, S. B. Bajracharya, M. M. Keitsch, and H. B. Rijal, “Review on the Importance of Gender 

Perspective in Household Energy-Saving Behavior and Energy Transition for Sustainability,” Energies, vol. 14, 

no. 22. 2021, doi: 10.3390/en14227571. 

[47] D.-G. Owusu-Manu, D. M. Sackey, D. Osei-Asibey, R. Kyerewah Agyapong, and D. John Edwards, “Improving 

women’s energy access, rights and equitable sustainable development: a Ghanaian perspective,” Ecofeminism 

Clim. Chang., vol. 3, no. 1, pp. 23–40, Jan. 2022, doi: 10.1108/EFCC-05-2021-0009. 

[48] L. Lane, S. Dhal, and N. Srivastava, “Gender Empowerment and Community of Practice to Promote Clean Energy 

Sustainability BT  - Affordable and Clean Energy,” W. Leal Filho, A. Marisa Azul, L. Brandli, A. Lange Salvia, 

and T. Wall, Eds. Cham: Springer International Publishing, 2021, pp. 689–698. 

[49] A. Cornwall and A.-M. Rivas, “From ‘gender equality and ‘women’s empowerment’ to global justice: reclaiming 

a transformative agenda for gender and development,” Third World Q., vol. 36, no. 2, pp. 396–415, Feb. 2015, 

doi: 10.1080/01436597.2015.1013341. 

[50] R. James, B. Gibbs, L. Whitford, C. Leisher, R. Konia, and N. Butt, “Conservation and natural resource 

management: where are all the women?,” Oryx, vol. 55, no. 6, pp. 860–867, 2021, doi: DOI: 

10.1017/S0030605320001349. 

[51] T. Sreevas and P. V. Kulkarni, “Women leaders in environmental management,” in Opportunities and 

Challenges for Women Leaders in Environmental Management, IGI Global, 2024, pp. 173–191. 

[52] N. Doğan and D. Kirikkaleli, “Does gender equality in education matter for environmental sustainability in sub-

Saharan Africa?,” Environ. Sci. Pollut. Res., vol. 28, no. 29, pp. 39853–39865, 2021, doi: 10.1007/s11356-021-

13452-1. 

[53] E. Bryan, M. Alvi, S. Huyer, and C. Ringler, “Addressing gender inequalities and strengthening women’s agency 

to create more climate-resilient and sustainable food systems,” Glob. Food Sec., vol. 40, p. 100731, 2024, doi: 

https://doi.org/10.1016/j.gfs.2023.100731. 

[54] C. Aipira, A. Kidd, and K. Morioka, “Climate Change Adaptation in Pacific Countries: Fostering Resilience 

Through Gender Equality BT  - Climate Change Adaptation in Pacific Countries: Fostering Resilience and 

Improving the Quality of Life,” W. Leal Filho, Ed. Cham: Springer International Publishing, 2017, pp. 225–239. 

[55] K. E. Makuch and M. R. Aczel, “Eco-Citizen Science for Social Good: Promoting Child Well-Being, 

Environmental Justice, and Inclusion,” Res. Soc. Work Pract., vol. 30, no. 2, pp. 219–232, Dec. 2019, doi: 

10.1177/1049731519890404. 

[56] S. Amulya Jeevanasai, P. Saole, A. G. Rath, S. Singh, S. Rai, and M. Kumar, “Shades & shines of gender equality 



434  

 

J INFORM SYSTEMS ENG, 10(17s) 

with respect to sustainable development goals (SDGs): The environmental performance perspectives,” Total 

Environ. Res. Themes, vol. 8, p. 100082, 2023, doi: https://doi.org/10.1016/j.totert.2023.100082. 

[57] L. Eden and M. F. Wagstaff, “Evidence-based policymaking and the wicked problem of SDG 5 Gender Equality.,” 

Journal of International Business Policy, vol. 4, no. 1. pp. 28–57, 2021, doi: 10.1057/s42214-020-00054-w. 

[58] B. Purvis, Y. Mao, and D. Robinson, “Three pillars of sustainability: in search of conceptual origins,” Sustain. 

Sci., vol. 14, no. 3, pp. 681–695, 2019, doi: 10.1007/s11625-018-0627-5. 

[59] S. Mondal and D. Palit, “Chapter 2 - Challenges in natural resource management for ecological sustainability,” 

M. K. Jhariya, R. S. Meena, A. Banerjee, and S. N. B. T.-N. R. C. and A. for S. Meena, Eds. Elsevier, 2022, pp. 

29–59. 

[60] H. Liu, M. Alharthi, A. Atil, M. W. Zafar, and I. Khan, “A non-linear analysis of the impacts of natural resources 

and education on environmental quality: Green energy and its role in the future,” Resour. Policy, vol. 79, p. 

102940, 2022, doi: https://doi.org/10.1016/j.resourpol.2022.102940. 

[61] M. A. Mac Kinnon, J. Brouwer, and S. Samuelsen, “The role of natural gas and its infrastructure in mitigating 

greenhouse gas emissions, improving regional air quality, and renewable resource integration,” Prog. Energy 

Combust. Sci., vol. 64, pp. 62–92, 2018, doi: https://doi.org/10.1016/j.pecs.2017.10.002. 

[62] E. Kern et al., “Sustainable software products—Towards assessment criteria for resource and energy efficiency,” 

Futur. Gener. Comput. Syst., vol. 86, pp. 199–210, 2018, doi: https://doi.org/10.1016/j.future.2018.02.044. 

[63] S. Laakso, C. L. Jensen, E. Vadovics, E.-L. Apajalahti, F. Friis, and A. Szőllőssy, “Towards sustainable energy 

consumption: Challenging heating-related practices in Denmark, Finland, and Hungary,” J. Clean. Prod., vol. 

308, p. 127220, 2021, doi: https://doi.org/10.1016/j.jclepro.2021.127220. 

[64] C. Hong, N. Liu, and K. Zhang, “What are the best alternatives for sustainability? A rationalization theme for 

natural resource depletion and technical innovation,” Resour. Policy, vol. 95, p. 105099, 2024, doi: 

https://doi.org/10.1016/j.resourpol.2024.105099. 

[65] P. Arroyo and L. Carrete, “Motivational drivers for the adoption of green energy,” Manag. Res. Rev., vol. 42, no. 

5, pp. 542–567, Jan. 2019, doi: 10.1108/MRR-02-2018-0070. 

[66] C. Hepburn, Y. Qi, N. Stern, B. Ward, C. Xie, and D. Zenghelis, “Towards carbon neutrality and China’s 14th 

Five-Year Plan: Clean energy transition, sustainable urban development, and investment priorities,” Environ. 

Sci. Ecotechnology, vol. 8, p. 100130, 2021, doi: https://doi.org/10.1016/j.ese.2021.100130. 

[67] F. Fuso Nerini et al., “Mapping synergies and trade-offs between energy and the Sustainable Development 

Goals,” Nat. Energy, vol. 3, no. 1, pp. 10–15, 2018, doi: 10.1038/s41560-017-0036-5. 

[68] Y. Mulugetta, E. Ben Hagan, and D. Kammen, “Energy access for sustainable development,” Environ. Res. Lett., 

vol. 14, no. 2, p. 20201, 2019, doi: 10.1088/1748-9326/aaf449. 

[69] N. Aziz, A. Raza, H. Sui, and Z. Zhang, “Empowering women for embracing energy-efficient appliances: 

Unraveling factors and driving change in Pakistan’s residential sector,” Appl. Energy, vol. 353, p. 122156, 2024, 

doi: https://doi.org/10.1016/j.apenergy.2023.122156. 

[70] E. L. Bjelle et al., “Future changes in consumption: The income effect on greenhouse gas emissions,” Energy 

Econ., vol. 95, p. 105114, 2021, doi: https://doi.org/10.1016/j.eneco.2021.105114. 

[71] M. Demiral and Ö. Demiral, “Socio-economic productive capacities and energy efficiency: global evidence by 

income level and resource dependence,” Environ. Sci. Pollut. Res., vol. 30, no. 15, pp. 42766–42790, 2023, doi: 

10.1007/s11356-021-17266-z. 

[72] H. Bouscasse, I. Joly, and P. Bonnel, “How does environmental concern influence mode choice habits? A 

mediation analysis,” Transp. Res. Part D Transp. Environ., vol. 59, pp. 205–222, 2018, doi: 

https://doi.org/10.1016/j.trd.2018.01.007. 

[73] X.-Y. Peng, Y.-H. Fu, and X.-Y. Zou, “Gender equality and green development: A qualitative survey,” Innov. 

Green Dev., vol. 3, no. 1, p. 100089, 2024, doi: https://doi.org/10.1016/j.igd.2023.100089. 

[74] G. Merma-Molina, M. Urrea-Solano, and M. J. Hernández-Amorós, “The Integration of Gender Equality (SDG 

5) into University Teaching: the View from the Frontline,” Innov. High. Educ., vol. 49, no. 3, pp. 419–452, 2024, 

doi: 10.1007/s10755-023-09668-3. 

[75] A. T. Amorim-Maia, I. Anguelovski, E. Chu, and J. Connolly, “Intersectional climate justice: A conceptual 

pathway for bridging adaptation planning, transformative action, and social equity,” Urban Clim., vol. 41, p. 

101053, 2022, doi: https://doi.org/10.1016/j.uclim.2021.101053. 

[76] A. M. Schoemann, A. J. Boulton, and S. D. Short, “Determining Power and Sample Size for Simple and Complex 

Mediation Models,” Soc. Psychol. Personal. Sci., vol. 8, no. 4, pp. 379–386, May 2017, doi: 



435  

 

J INFORM SYSTEMS ENG, 10(17s) 

10.1177/1948550617715068. 

[77] C. Heumann and M. S. Shalabh, Introduction to statistics and data analysis. Springer, 2016. 

[78] S. Sharma, S. Mukherjee, A. Kumar, and W. R. Dillon, “A simulation study to investigate the use of cutoff values 

for assessing model fit in covariance structure models,” J. Bus. Res., vol. 58, no. 7, pp. 935–943, 2005. 

[79] H. Muda, Z. S. Baba, Z. Awang, N. S. Badrul, N. Loganathan, and M. H. Ali, “Expert review and pretesting of 

behavioral supervision in higher education,” J. Appl. Res. High. Educ., vol. 12, no. 4, pp. 767–785, Jan. 2020, 

doi: 10.1108/JARHE-02-2019-0029. 

[80] X. A. Shinbrot, K. Wilkins, U. Gretzel, and G. Bowser, “Unlocking women’s sustainability leadership potential: 

Perceptions of contributions and challenges for women in sustainable development,” World Dev., vol. 119, pp. 

120–132, 2019, doi: https://doi.org/10.1016/j.worlddev.2019.03.009. 

[81] W. Leal Filho, S. K. Tripathi, J. B. S. O. D. Andrade Guerra, R. Giné-Garriga, V. Orlovic Lovren, and J. Willats, 

“Using the sustainable development goals towards a better understanding of sustainability challenges,” Int. J. 

Sustain. Dev. World Ecol., vol. 26, no. 2, pp. 179–190, Feb. 2019, doi: 10.1080/13504509.2018.1505674. 

 


