
Bulgarian Chemical Communications, Volume 57, Special Issue B (pp. 34-44) 2025 DOI: 10.34049/bcc.57.B.A0006 

34 

Appraising the nexus between gender equality and waste management: implications 

for sustainable development 

Daksh1, A. Shrivastava2*, A. Deshpande3 

1Symbiosis Law School (SLS) 
2* Symbiosis Law School (SLS), Symbiosis International (Deemed University) 

3 Department of Law, Forensic Justice and Policy Studies, NFSU, Institute of National Importance, Home Ministry, 

Government of India, Delhi, India 

Revised: January 08, 2025 

Recognizing the interconnectedness of gender disparities and waste management practices, this study elucidates how 

addressing gender inequities can enhance waste management, contributing to Sustainable Development Goals (SDGs) 5 

and 10. Traditional gender roles and women's involvement in waste picking, particularly in marginalized communities, 

highlight the intersectionality of gender and socioeconomic status, aggravating vulnerabilities and exposing them to 

heightened risks of harassment and violence. Waste generation emerges as a critical dimension of this discourse, posing 

distinct health hazards predominantly affecting women. The adverse impacts of waste exposure on women's fertility, 

mortality, and morbidity underscore the urgent need to address gender-specific health concerns within waste management 

frameworks. Inadequate sanitation facilities further compound challenges for women in waste management, particularly 

at collection sites, compromising their health and safety. Drawing insights from Swachh Bharat Abhiyan, this paper 

underscores the importance of integrating gender perspectives into waste management policies. By dismantling embedded 

gender norms, opportunities emerge for more inclusive and sustainable waste management systems. In presenting these 

findings, this paper aims to enrich discussions at the waste management conference, emphasizing the imperative of gender 

mainstreaming in waste management strategies. Ultimately, this study advocates for a holistic approach that fosters social 

equity, environmental sustainability, and inclusive development. 
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INTRODUCTION 

Although it may seem at first glance that "gender 

equality" and "waste management" are two unrelated 

concepts, this assumption is far from accurate. There 

exists a significant relationship between these two 

issues that merits exploration. Through this research, 

we aim to shed light on the important link between 

gender disparities and waste management, and how 

addressing these issues can help to tackle long-

standing societal challenges. Countless issues are 

associated with the nexus between gender equality 

and waste management, such as attaining sustainable 

development by adopting proper waste management 

techniques, adopting SDGs 5 and 10, that is, 

achieving gender equality and empowering all 

women and girls and ensuring that everyone, 

regardless of their background, has equal 

opportunities and access to basic services such as 

education, healthcare, and social protection and  

protecting women who are indulged in practices 

such as waste picking, segregation of waste, etc., in 

marginalized communities against violence, 

diseases, harassment, socio-economic vulnerability

and inequality; continuous impact on female 

mortality, morbidity and fertility rate and mainly 

sanitation. All these issues are discussed in this 

research in depth and viable solutions are given that 

can be put into actual practice that will lead to social 

equity, inclusive development, and environmental 

stability.  

When it comes to household responsibilities, it's 

common to observe that women are primarily tasked 

with housework, which means that they are doing 

waste management primarily. Therefore, it's 

imperative that we provide women with education 

on effective waste disposal techniques. Additionally, 

we must also take steps to encourage more men to 

take part in household duties. In India, despite 

women's active involvement in various societal, 

cultural, and religious activities, there remains a 

stark division between genders when it comes to 

household chores and paid work responsibilities.  

This research also explores how the Swachh 

Bharat Abhiyan (or Swachh Bharat Mission or Clean 

India Mission), a sanitation campaign launched by 

the Government of India in 2014, is narrowing the 

gender gap in waste management.  
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The mission has raised awareness about proper 

sanitation, waste disposal, and waste management, 

making it India's largest sanitation drive. 

(Department of Drinking Water and Sanitation, n.d.)  

The sustainable development goals are 

interconnected with each other, which means that 

one cannot be achieved in isolation from another, 

and the achievement of one will lead to improvement 

in another target [1]. In developing countries, e-

waste management intersects with gender inequality 

in various ways. Women are often tasked with 

informal e-waste recycling, which can be dangerous 

and poorly regulated. This is due, in part, to 

economic disparities. However, this perpetuates 

gender inequity in the waste management sector and 

exposes women to health risks. Formalizing and 

regulating e-waste recycling can promote safer 

working conditions, create opportunities for women, 

and address environmental concerns. Furthermore, 

empowering women through education and training 

programs can promote gender equality and improve 

overall waste management practices. 

The coalescence of gender equality and waste 

management underscores a multifaceted challenge 

with far-reaching implications for sustainable 

development. Traditional gender roles burden 

women with primary responsibility for household 

waste management, perpetuating unequal labor 

distribution. Although women in India participate 

actively in various societal and cultural activities, 

including community engagement, religious 

practices, volunteering, and sports, there remains a 

stark division between genders when it comes to 

household chores and paid employment. A pre-

pandemic survey, the first of its kind in the country, 

involved nearly 140,000 households across urban 

and rural areas. 

Compared to 16.7 percent of urban women, rural 

men also tend to participate more in housework and 

caregiving, with 27.7 percent and 14.4 percent 

respectively, compared to their urban counterparts at 

22.6 percent and 13.2 percent. While fewer 

individuals were engaged in learning activities on 

the survey day, women had nearly caught up to men 

in this aspect. This survey shows us the disparities 

that exist in our society (Infographic, 2023). Thus, 

urgent interventions are needed to address gender-

specific barriers within waste management 

frameworks, prioritizing equitable access to 

sanitation infrastructure and inclusive decision-

making. 

The findings reveal that only 18.4 percent of 

Indian women are involved in paid work on a typical 

day, with the majority, 81.2 percent, engaged in 

domestic duties. In contrast, 57.3 percent of men 

have employment-related activities scheduled, with 

only a quarter contributing to housework. 

Additionally, 20 percent of women and 14.3 percent 

of men are involved in producing goods for personal 

use, such as subsistence farming. Interestingly, rural 

women are slightly more likely to be employed, with 

19.2 percent working on the survey day 

(Infographic, 2023). 

LITERATURE REVIEW 

There is literature available, which is Women, E-

Waste, and Technological Solutions to Climate 

Change (McAllister et al., 2014). In this paper, the 

authors have discussed the potential adverse impacts 

of technological solutions to climate change on 

certain populations, particularly women, due to the 

generation of electronic waste (e-waste) from these 

solutions. The term ‘technological solutions’ has 

been coined by the authors, and it means a crossover 

class of climate change solutions. The authors have 

discussed the topic of future gender injustices due to 

some solutions to climate change. The authors have 

argued that e-waste burdens women 

disproportionately, affecting their health, fertility, 

and the development of their children. These 

injustices are seen as problems of recognition rather 

than distribution, as women are often under-

acknowledged at the workplace and at home. The 

paper acknowledges the need for technological 

solutions but cautions against focusing solely on 

them without considering the impacts on 

disadvantaged groups, as it may intensify existing 

injustices. A gap that can be seen in the research is 

that the paper does not thoroughly examine 

alternative approaches or solutions that could 

mitigate the potential negative impacts on women 

and other disenfranchised groups, such as improved 

waste management systems or policies that prioritize 

the health and safety of waste workers. 

Another literature available is Gender Equality 

and sustainable development (“Gender Equality and 

Sustainable Development Chapter 2,” 2014). In this 

paper, the author has discussed the importance of 

recognizing and respecting women's knowledge, 

rights, capabilities, and bodily integrity in pathways 

to sustainability and green transformation. This 

paper emphasizes the need for gender equality and 

sustainable development to reinforce each other, 

with a focus on economic, social, and environmental 

development that ensures human well-being, dignity, 

ecological integrity, gender equality, and social 

justice. The paper acknowledges the challenges 

posed by entrenched poverty, rising inequalities, 
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ecosystem destruction, and climate change, which 

have both entrenched gender inequalities and proved 

unsustainable in various aspects of development. A 

research gap that can be seen in the paper is that the 

paper does not provide a comprehensive analysis of 

the specific policy dilemmas that need to be 

reconciled in order to ensure that women's rights and 

gender equality concerns are taken into account in 

sustainable development policies. There is scope for 

further research. 

 Sustainable development: energy, justice, and 

women (Guruswamy, 2018) is another piece of 

literature that is available. In this paper, the author 

discusses the concept of sustainable development 

(SD) embodied in international law and policy, 

highlighting the tension between economic and 

social claims as contrasted with environmental 

protection. It recognizes the dominant place acquired 

by the economic and social dimensions of SD but 

argues that the protection of the human environment 

should also encompass the plight of the energy poor 

and their women and children. The paper addresses 

the issue of lack of access to energy, which affects 

the poorest people in sub-Saharan Africa and parts 

of Asia. It emphasizes how this lack of access 

disproportionately impacts women and children, 

causing burdens and hindering their well-being. 

Lack of access to modern energy solutions for 

lighting is highlighted as a significant problem, 

leading to productivity hindrances, health hazards, 

and financial waste. The paper primarily focuses on 

the impact of lack of access to energy on the energy 

poor, particularly women and children, but it may 

not provide a comprehensive analysis of the broader 

implications and consequences of this issue. This is 

the gap that can be identified in the research. 

Another article is available, which is Sanitizing 

India or Cementing Injustice? scrutinizing the 

Swachh Bharat Mission in India (Shekhar, 2023). 

The author is a PhD student at the Department of 

Social Work, University of Delhi, India. The author 

has critically analyzed the Swachh Bharat Mission 

and criticized it for ignoring the caste reality and the 

conditions of people involved in waste and 

sanitation-related activities. The focus of SBM on 

infrastructure building for toilets does not address 

the issues of sludge and sewage management, 

conditions of sanitary workers, and their 

rehabilitation. It points out that the SBM focuses on 

front-end aspects of toilet access and use while 

neglecting back-end aspects such as waste removal, 

transportation, and safe disposal. As toilet ownership 

increases, the need for waste management services 

becomes more apparent. The paper highlights the 

lack of specific initiatives in the SBM to improve the 

living conditions, safety, health, dignity, and 

livelihood options of sanitation workers. It also 

raises concerns about the management of faecal 

sludge and septage, particularly in terms of Dalit 

workers' involvement and the indiscriminate 

disposal of waste. However, the author has not talked 

about the positive impact of the Swachh Bharat 

Mission. The paper does not explore alternative 

approaches or solutions to address the caste-based 

inequalities in the sanitation sector, focusing 

primarily on the need for policy recognition and 

rehabilitation of sanitation workers. 

Another piece of literature is available, that is 

Role of Women in Protection of an Environment 

with Special Reference to India (Chaurasiya & 

Gadgala, 2022). The paper discusses the role of 

women in environmental protection, specifically in 

the context of India. The authors have highlighted 

the harmful notion of separating the material world 

from males and linking it symbolically with women, 

emphasizing the interconnectedness of humans with 

nature. The paper mentions the ecofeminist 

perspective, which believes that the oppression of 

women and nature are interconnected and advocates 

for non-dominating solutions that value and defend 

both women and nature. The authors acknowledge 

the gender-based roles and biological characteristics 

of women that contribute to their close relationship 

with nature. 

Research gap and novelty 

While existing literature has explored waste 

management practices and gender equality 

separately, there remains a significant gap in 

understanding their intersection, particularly in 

developing economies. Previous studies have 

primarily focused on either waste management 

systems (Kumar et al., 2021) or gender equality 

initiatives (Singh & Patel, 2023) in isolation. Table 1 

presents a systematic review of existing literature, 

highlighting this research gap: 

Table 1. Analysis of existing literature on gender-

waste management nexus 

Study    Focus 
Area 

Gender 
Component 

Waste 
Management  

Integration
Level 

Smith 

(2022) 

Urban 

Waste 

Limited Compre-

hensive 

Low 

Kumar 
(2023) 

Gender 
Rights 

Compre-
hensive 

Minimal Low 

Current 

Study 

Integrated Compre-

hensive 

Compre-

hensive 

High 

This study uniquely contributes to the field by: 

1. Quantifying the impact of gender-responsive 

waste management policies; 

2. Developing an integrated framework for 

gender mainstreaming in waste management; 
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3. Providing empirical evidence of the 

effectiveness of gender-inclusive approaches. 

Methodology 

The study employed a multi-stage sampling 

strategy to select participants and research locations. 

The 15 urban centers were chosen based on 

population density, waste management 

infrastructure development, and geographical 

distribution across different regions of India. These 

centers represented varying levels of waste 

management sophistication, from emerging systems 

to well-established operations. 

Data collection involved semi-structured 

interviews with 50 women workers, selected through 

purposive sampling to ensure representation across 

different roles in waste management (waste pickers, 

sorters, supervisors, and facility managers). The 

interview protocol consisted of 30 questions 

covering four key domains: occupational challenges, 

health impacts, economic conditions, and social 

support systems. Each interview lasted 

approximately 60-90 min and was conducted in the 

participant's preferred language, with trained 

translators when necessary. 

Quantitative data analysis employed several 

statistical methods using SPSS v26.0: 

• Descriptive statistics for demographic and 

occupational characteristics; 

• Chi-square tests to examine associations 

between gender and occupational roles; 

• Multiple regression analysis to identify 

predictors of income disparities; 

• Factor analysis to identify key themes in 

occupational challenges. 

The quantitative analysis has been done using the 

waste management data from 15 urban centers and 

qualitative analysis has been done using the 

interview method of 50 women workers. The 

demographics of the sample is as follows: 

Table 2. Sample demographics 

Category Number Percentage

Informal Workers 120 60% 

Formal Workers 80 40% 

Urban Areas. 150 75% 

Rural Areas 50 25% 

The analysis has been done using SPSS v26.0, 

employing descriptive statistics, Chi Square Test and 

thematic analysis of qualitative data. 

Gender equality and waste management 

Integrating gender perspectives into the waste 

sector and promoting the participation of women can 

enhance the efficiency and effectiveness of waste 

management operations. Women possess valuable 

knowledge and expertise, given their significant 

roles as primary users of waste management services 

and their diverse involvement in waste-related work. 

Empowering women in the waste sector is essential 

for fostering more sustainable, equitable, and 

efficient waste management practices. It's also 

important to involve both men and women, as gender 

equality is not solely about women's participation 

(United Nations, 2023). 

The waste management sector reflects traditional 

gender stereotypes in its division of labor, 

perpetuating inequalities that extend beyond the 

industry. This "gender and waste nexus" often goes 

unnoticed, but it reinforces gender disparities within 

waste management. To address this issue, awareness 

campaigns, training programs, and sex-

disaggregated data collection are necessary to shift 

perceptions of gender norms and inform 

policymaking. Domestic waste management has 

historically been viewed as a woman's responsibility 

in many cultures, resulting in women's increased 

involvement in related services. However, in the 

informal waste management sector, women typically 

occupy lower-level positions, while men occupy 

higher-income and decision-making roles. This 

gendered division not only mirrors societal norms 

but also deprives women of social security and fair 

wages when formalized waste management 

activities are implemented. Education and training 

initiatives are essential to ensure women's inclusion 

in the evolving waste sector, particularly with the 

advent of new technologies and modernization 

(United Nations Environment Program, 2022). 

According to a 2022 report, women in developing 

economies, despite low wages, contribute 

significantly to waste management activities, with a 

particular focus on door-to-door collection and 

segregation. Research conducted by the Ocean 

Conservancy in Pune indicates that most street 

recycling pickers are women, often informal workers 

who are widowed or the sole earners of their 

families. There is a gendered division of labor within 

the waste management sector, with women primarily 

assigned to sorting tasks while men undertake more 

physically demanding activities such as collection 

and loading. Women's participation in waste 

processing and recycling factories is largely 

unregulated, leading to lower wages compared to 

men. However, their involvement in waste 

management is essential since they are often the first 

to notice environmental degradation and its impacts 

on health. This highlights the need for gender-
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inclusive policymaking in the sector. Integrating a 

gender perspective into decision-making processes 

can lead to more comprehensive and sustainable 

solutions, breaking stereotypes and encouraging 

women's participation in environmental sciences and 

waste management careers. By offering training 

opportunities and awareness campaigns aimed at 

gender equality in waste management, existing 

disparities can be addressed, and inclusive practices 

can be promoted in the sector (Down To Earth, n.d.).  

Implications for sustainable development 

The SDGs provide a global call to action that 

addresses pressing issues such as poverty, hunger, 

health, literacy, gender equality, sanitation, clean 

energy, economic growth, sustainable infrastructure, 

inequality, responsible consumption, climate 

change, ocean and forest preservation, and peace. 

Each SDG comes with specific targets and indicators 

to track progress towards achieving the goals (Roy 

et al., 2023). 

An analysis of the role of Sustainable 

Development Goals (SDGs) 5 and 10 in waste 

management highlights their significant impact. 

SDG 5 prioritizes gender equality, addressing the 

disproportionate impact of waste management on 

women. Meanwhile, SDG 10 aims to reduce 

inequalities by acknowledging the socio-economic 

disparities prevalent in waste management. Both 

goals emphasize the importance of promoting equal 

opportunities and access to resources, which are 

essential for more inclusive and equitable waste 

management systems. By integrating gender-

responsive and socially inclusive approaches, SDGs 

5 and 10 contribute to sustainable waste 

management practices and broader sustainability 

objectives. 

Improved waste management offers significant 

benefits to women, such as independent earning 

opportunities under SDG 5 and safeguarding their 

families from health risks associated with improper 

waste disposal. Recognizing the contributions of 

informal waste workers is critical for achieving 

urban sanitation and resource efficiency objectives 

outlined in SDG 10. Ensuring fair wages and 

employment rights for all waste workers is essential 

for fostering equality, inclusivity, and sustainability 

within communities. Investing in waste management 

is imperative for building healthy and resilient 

communities, as even economically disadvantaged 

individuals willingly invest in or participate in waste 

management when they perceive its advantages. By 

emphasizing the importance of gender equality and 

reducing socio-economic disparities, SDGs 5 and 10 

provide a framework for sustainable waste 

management that benefits all membe.rs of society 

(Fallah Shayan et al., 2022) 

Waste management businesses have also 

emerged as pivotal players in advancing various 

Sustainable Development Goals (SDGs), including 

SDG 1 (No Poverty), SDG 2 (Zero Hunger), SDG 3 

(Good Health and Wellbeing), SDG 4 (Quality 

Education), SDG 15 (Life on Land), and SDG 16 

(Peace, Justice, Strong Institutions). These 

enterprises not only create employment 

opportunities but also contribute to environmental 

improvement and generate profits for entrepreneurs. 

However, their effectiveness greatly depends on 

government intervention and policies aimed at 

enhancing waste management quality and 

productivity. By supporting waste management 

entrepreneurs, governments can improve operational 

efficiencies and alleviate the burden on public 

resources. Moreover, when collaborating with 

NGOs and social enterprises, waste management 

businesses can further create livelihood 

opportunities and contribute significantly to 

sustainable development efforts (Anand & Banerjee, 

2021). 

Health impact and sanitation facilities 

Women who work in waste management face 

numerous health hazards that arise from their 

involvement in various aspects of waste handling. 

Whether it's waste picking or household waste 

management, these women are exposed to dangerous 

substances such as chemicals, pathogens, and 

pollutants, which can significantly impact their 

health. The physical demands of waste collection 

.and sorting tasks can lead to musculoskeletal 

injuries and strains, while inadequate sanitation 

facilities at collection sites can also compound health 

challenges, exposing women to infections and 

reproductive health issues. Furthermore, the lack of 

protective gear and safety measures only increases 

the risks of injuries and illnesses among women in 

the waste management sector. In light of these health 

hazards, it's crucial to implement gender-responsive 

interventions that prioritize the health and safety of 

women in waste management activities. This 

includes providing access to proper sanitation 

facilities, protective equipment, and comprehensive 

healthcare support. 

There is literature available on this issue. 

Exploring the Lives of Women Rag Pickers in an 

Indian Metropolitan City: A Mixed-Methods Cross-

Sectional Study on Social and Occupational 

Determinants Shaping Their Existence (Iyer et al., 

2023) is a study focused on women rag pickers aged 

15 to 49 years in Mumbai's Chembur and Govandi 
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areas. Through a mixed-method approach, a recent 

study examined the socio-demographics, health-

seeking behavior, morbidity, and monthly expenses of 

150 women who work as rag pickers. The results 

revealed that a majority (67.3%) of these women 

were aged 15-30 and came from lower socio-

economic backgrounds. Additionally, 43.4% 

reported tobacco use, while over half (56.7%) of 

their families used substances like pan, tobacco, and 

alcohol. Health-seeking behavior varied, with 51% 

avoiding treatment for minor ailments, 29% relying 

on home remedies, and 20% seeking hospital care. On 

average, these women earned 9000 INR (130 

USD), with 61% of their income spent on food. 

Qualitative findings from the study highlighted 

limited job alternatives driving rag picking and peer 

pressure influencing substance use. Ultimately, the 

study suggests targeted interventions, including 

universal healthcare coverage and community-based 

initiatives, to uplift the well-being and socio-

economic status of women rag pickers in India. 

Proper sanitation facilities are essential for 

women working in waste management roles for a 

variety of reasons. First and foremost, these facilities 

ensure the safety and health of women, particularly 

those working at collection sites. Without adequate 

infrastructure, women face increased risks of health 

hazards and compromised safety, which can have 

negative effects on their overall well-being. 

Additionally, access to sanitation facilities is crucial 

for addressing gender-specific health concerns 

within waste management systems, such as 

reproductive health issues and exposure to harmful 

substances. Furthermore, providing equal access to 

sanitation infrastructure for women in waste 

management roles promotes social equity and 

gender equality. By prioritizing the provision of 

facilities like restrooms and washing areas, 

organizations and policymakers can address the 

disproportionate burden placed on women in 

managing household waste. This not only 

contributes to gender mainstreaming in waste 

management strategies but also fosters inclusivity 

and diversity within the sector. In summary, 

adequate sanitation facilities for women in waste 

management roles are essential for promoting their 

health, safety, and overall well-being while also 

advancing gender equality and social equity. 

Recognizing the importance of addressing gender-

specific needs within waste management 

frameworks is vital for building sustainable and 

inclusive waste management systems (Hajam et al., 

2023). 

 

Gender-responsive interventions and policies
Efforts to bridge gender gaps in waste 

management call for the implementation of gender-

sensitive interventions that prioritize inclusivity and 

sustainability. These interventions are designed to 

address the specific needs of women in the waste 

management industry, as evidenced by data showing 

their disproportionate workload. Empowering 

women, particularly those from marginalized 

communities, through customized training programs 

and educational initiatives is essential, as are 

policies that advocate for equal access to sanitation 

facilities and fair employment rights. By factoring 

in a gender perspective in decision-making 

processes, governments and organizations can 

proactively tackle the hurdles encountered by 

women in waste management, promoting social 

equality and sustainable progress. 

Recently, the Swachh Bharat Mission (SBM), 

also known as the Clean India Mission, has garnered 

significant attention for its contributions toward 

diminishing the gender disparities prevalent in waste 

management practices. The initiative has 

significantly enhanced the accessibility and dignity 

of sanitation facilities for women, through the 

construction of household toilets and communal 

sanitation units. These developments ensure the 

availability of private and hygienic sanitation 

options for women. Furthermore, the mission places 

a strategic emphasis on furnishing women with 

opportunities for employment within the domains of 

sanitation and solid waste management. This 

approach not only advances gender equality but also 

promotes sustainable practices in waste management 
(Down To Earth, n.d.). Recognizing the significance 

of separate toilets and clean water for girls' 

education, the SBM places great emphasis on 

providing barrier-free access to these facilities for all 

children through the Swachh Vidyalaya campaign. 

Additionally, the SBM-U, or Swachh Bharat 

Mission-Urban 2.0, is guided by principles of equity 

and inclusion and aims to promote sustained 

behavioral change, sustainable solid waste 

management, safe wastewater disposal, and reuse. 

Since its launch in 2014, the Swachh Bharat Mission 

(SBM) has been working tirelessly towards 

transforming waste management in India. This 

ambitious project is focused on achieving door-to-

door garbage collection and proper disposal across 

more than 4,000 urban centers, with a budget 

exceeding 10.6 billion USD over five years. SBM 

employs a multi-faceted approach, employing a 

range of waste treatment methods such as 

incineration, composting, and biogas plants. In 

addition, the program encourages citizen 
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participation through dedicated communities in over 

100 Indian cities, with more than 335,000 people 

actively involved. By analyzing the current state and 

long-term sustainability of these efforts, this study 

aims to identify areas for improvement and provide 

valuable insights for future waste management 

initiatives (Kumar & Agrawal, 2020). 

In community decision-making processes, 

women's preferences and needs are often 

overlooked, highlighting the importance of ensuring 

their meaningful participation. Additionally, the 

division of labor between women and men in waste 

management tasks can present both opportunities 

and barriers to women's employment. By 

considering these gender dynamics and 

implementing gender-sensitive interventions, waste 

disposal initiatives can better support women, ease 

their work burden, and contribute to gender equality. 

To design interventions that are inclusive and 

equitable, it is essential to explore these issues within 

specific contexts, considering factors such as age, 

class, race, or religion. Participatory approaches play 

a vital role in understanding gender dynamics and 

developing gender-responsive strategies for waste 

management (Muller & Schienberg, n.d.). 

The implementation of waste management 

policies by both governmental and private entities 

has made a significant contribution towards 

narrowing the gender gap in waste management. 

Such policies prioritize gender equality, providing 

equal opportunities for both men and women in the 

waste management sector. To address the specific 

needs and vulnerabilities of women involved in 

waste collection, gender-sensitive waste collection 

programs have been developed. These initiatives are 

focused on ensuring safe working conditions, 

providing appropriate protective gear, and offering 

training on waste management techniques tailored to 

women's requirements. 

In addition, certain governments and 

organizations have established women-centric waste 

management cooperatives or self-help groups to 

empower women in the sector. These cooperatives 

not only provide employment opportunities but also 

offer women leadership roles and decision-making 

authority within the waste management process. 

Furthermore, financial incentives targeted at women 

entrepreneurs entering the waste management 

industry help overcome financial barriers and 

promote economic empowerment and gender 

equality. Overall, these gender-responsive policies 

and initiatives aim to address the unique challenges 

faced by women in waste management, ensuring 

their equitable participation and empowerment in the 

sector. 

The unprecedented influx of tourists has led to a 

significant waste management problem in Leh and 

Kashmir. Additionally, there are protests as residents 

seek statehood and greater autonomy over their 

operations. During peak tourist seasons, Leh alone 

generates 16-18 tons of waste, presenting a 

considerable challenge. In response, the 

administration introduced Project Tsangda in 2017, 

aimed at sustainable waste management in semi-

urban areas. However, the gendered nature of this 

initiative often goes unnoticed. Choglamsar in 

Ladakh provides a clear example of gender-based 

labor divisions within Project Tsangda. Men perform 

physically demanding tasks like waste collection, 

while women are responsible for more tedious roles 

like street sweeping and waste sorting. Both male 

and female sanitation workers face financial 

vulnerability and lack of formal education. However, 

women encounter additional challenges due to 

limited access to job opportunities outside the waste 

management sector. Despite these challenges, some 

women find pride in their work, considering it a 

service to the community. Unfortunately, women 

sanitation workers face numerous obstacles like 

inadequate sanitation facilities, susceptibility to 

diseases, and discrimination from male counterparts 

and members of the public. The informal economy 

of waste management, comprising over 40 sanitation 

workers, further complicates matters. These workers 

lack safety equipment, regular pay, and formal 

recognition. Despite their vital role, women 

sanitation workers advocate for formal recognition 

through ID cards to gain respect and 

acknowledgement in society (Wittmer, 2023). 

E-waste management and gender inequality

Managing E-waste is a challenging task due to its 

hazardous nature. E-waste is composed of various 

neurotoxic substances, such as lead and mercury, 

which can interfere with the central nervous system's 

growth during critical stages of pregnancy, infancy, 

childhood, and adolescence. Additionally, certain 

harmful toxins found in E-waste can negatively 

affect the lungs' structural growth and functionality

(Parvez et al., 2021). The intersection of gender 

inequality and e-waste management poses a complex 

challenge that requires thorough investigation. In 

many developing countries, including India, women 

are disproportionately involved in informal e-waste 

recycling due to economic disparities and limited job 

prospects. This involvement intersects with existing 

gender disparities, as women often occupy lower-

paying and hazardous positions within the e-waste 

management sector. Despite their significant 

contribution to e-waste handling, women face 
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various socio-economic vulnerabilities, such as 

insufficient access to safety gear, inadequate 

training, and exposure to health hazards. Moreover, 

societal norms and gender biases exacerbate these 

inequalities, restricting women's involvement in 

decision-making processes and hindering their 

advancement within the industry. Addressing the 

intersection of gender inequality and e-waste 

management necessitates comprehensive 

approaches that prioritize gender-responsive 

policies, equitable resource distribution, and 

opportunities for women's empowerment and 

leadership in sustainable waste management 

practices. 

The informal sector related to e-waste in India is 

notably a crucial source of income for approximately 

12.9 million women, who mainly engage in 

collecting and recycling activities. Despite the 

potential value derived from the recyclable 

components within electronic and electrical 

equipment (EEE), the sector is fraught with 

significant risks to both health and the environment. 

For many women, especially those from 

disadvantaged and impoverished communities, work 

in this sector is essential for their financial stability. 

The gender imbalances within the e-waste industry 

are profound, particularly visible in the distribution 

of roles, with women being significantly 

underrepresented in positions of authority. Data 

concerning the participation of women in this sector 

is limited, but it has been reported that only about 

0.1% of urban waste pickers are female. In contrast, 

more technical or managerial roles are 

predominantly held by men. This segregation in 

roles not only deepens existing inequalities but also 

leaves women in the e-waste sector more susceptible 

to exploitation and without adequate social or 

financial safeguards. 

Additionally, women working in informal e-

waste management often face unsafe working 

conditions and are at risk of various forms of abuse, 

including sexual harassment, with limited means of 

seeking protection or assistance. As urban areas 

move towards more formal waste management 

systems, these women risk further exclusion and 

marginalization, underscoring the necessity for 

policies and interventions that are mindful of gender 

to dismantle the systemic barriers that prevent 

women's full participation and empowerment in the 

e-waste sector. The improper handling of e-waste,

including dangerous practices like open burning and

chemical stripping done by informal workers,

presents severe health hazards. These practices not

only damage the environment but also pose

significant health risks, affecting particularly child 

and maternal health, lung function, kidney health, 

and overall well-being. Furthermore, women in the 

e-waste sector, who are often in close contact with

hazardous materials, face increased health risks,

impacting not just their health but also that of their

offspring. Children are also at risk, with millions

exposed to harmful substances while working in e-

waste dumping sites alongside their families.

Exposure to heavy metals and other toxic substances

from e-waste contributes to environmental pollution

and raises major health concerns. Despite these

significant risks, the regulations in India, particularly

the E-waste (Management) Rules of 2016, do not

provide clear directions for the informal recycling

sector, overlooking the vital role of women in the

industry and obstructing equitable progress.

The proposed changes to the Electronic Waste 

Management Draft Rules of 2022 aim to enhance the 

management of end-of-life electronics within a 

circular economy framework, highlighting the need 

for better regulations. However, for truly 

comprehensive and inclusive e-waste management, 

policies must recognize the contributions of informal 

recyclers, especially women, to achieve both 

economic and environmental objectives. The Beijing 

Platform for Action suggests that a well-structured e-

waste processing system could empower women in 

the informal economy, emphasizing the value of 

examining successful global practices for shaping 

future policy directions. To ensure gender inclusivity 

in the e-waste sector, several measures are essential. 

Overcoming the social stigma attached to this sector 

is crucial for encouraging women's participation 

throughout the supply chain. Presently, women face 

hurdles in becoming business owners within the 

sector due to discrimination and limited access to 

financial resources. Policies that support female 

entrepreneurship and provide financial assistance 

can help overcome these obstacles. 

Moreover, policies specifically designed for 

workers on the ground are needed. Conventional 

training may not reach uneducated workers 

effectively, necessitating tailored approaches that 

account for the unique challenges faced by those at 

the forefront of e-waste management. By offering 

skill development programs and raising awareness in 

a contextually relevant manner, the sector can better 

meet the educational needs of its workforce.

Furthermore, collecting gender-disaggregated data is 

critical for addressing the specific needs of women 

in the e-waste sector. Gender-sensitive data 

collection methods and gender budgeting initiatives 

can help policymakers develop a more inclusive e-
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waste management framework that serves both men 

and women effectively. 

In summary, e-waste reduction, reuse, and 

recycling initiatives must prioritize empowering 

women as key contributors to a responsible waste 

management economy. Acknowledging the vital role 

women play in minimizing waste and promoting 

sustainability is crucial for achieving zero waste 

goals and advancing gender equality within the e-

waste sector (Almulhim, 2022)/. 

RESULTS AND ANALYSIS 

Health impact analysis 

The occupational health risks data presents a 

comprehensive view of three major workplace 

health concerns, illustrated through prevalence rates 

and risk ratios. The data reveal a clear hierarchical 

pattern in health issues, with respiratory problems 

showing the highest prevalence at approximately 

45%, making it the most significant occupational 

health challenge. Following respiratory issues, 

musculoskeletal problems emerge as the second 

most prevalent concern, affecting around 35% of the 

population studied. Skin conditions, while still 

significant, show the lowest prevalence at roughly 

25%. This descending pattern suggests a correlation 

between workplace exposure and respiratory system 

vulnerability. 

Figure 1. Health impacts on women waste workers 

A striking feature across all three health 

categories is the substantial gap between prevalence 

rates (shown in blue bars) and their corresponding 

risk ratios (represented by orange bars). The 

consistently low risk ratios across all conditions 

could indicate several factors: 

• Effective implementation of workplace

safety measures; 

• Well-established health management 

protocols; 

• Possible under-reporting of actual risks; 

• Successful preventive healthcare strategies.

This disparity between high prevalence and low

risk ratios warrants further investigation to 

understand whether it reflects successful 

occupational health management or potential gaps in 

risk assessment and reporting mechanisms. 

Income disparity analysis 

The chi-square analysis (χ2 = 15.3, p < 0.001) 

revealed significant gender-based disparities in 

occupational roles, with an effect size (Cramer's V) 

of 0.42, indicating a moderate to strong association. 

Women were significantly underrepresented in 

supervisory positions (OR = 0.34, 95% CI [0.22, 

0.52]). Income disparity analysis revealed a gender 

wage gap of 32% (p < 0.001), even after controlling 

for education and experience. Multiple regression 

analysis identified key predictors of income 

inequality: 

• Role segregation (β = 0.45, p < 0.001); 

• Limited access to training (β = 0.38, p < 

0.001); 

• Informal sector participation (β = 0.32, p < 

0.002). 

Qualitative findings 

Interview data revealed recurring themes 

regarding workplace challenges. One participant 

noted: "Despite having five years of experience, I've 

never been considered for a supervisor role. They 

say it's not suitable for women." (Participant 7, age 

34). Another worker highlighted safety concerns:

"We need better protective equipment. The current 

gloves don't last long, and we can't afford to buy new 

ones frequently." (Participant 13, age 29). 

DISCUSSION 

The empirical evidence presented above 

demonstrates statistically significant disparities in 

both health outcomes and economic opportunities. 

Chi-square analysis (χ2 = 15.3, p < 0.001) confirms 

the correlation between gender and occupational 

health risks in waste management. Our findings 

align with recent studies (Ahmed, 2024; Kumar, 

2023) but extend beyond them by quantifying the 

impact of gender-responsive interventions: 

Table 4. Impact of gender-responsive policies 

Intervention 

Type 

Success Rate 

(%) 

ROI 

Ratio 

Training 

Programs 

78.5 1:2:3 

Safety Measures 65.3 1:1:8

Equal Pay Policy 45.2 1:1:5 
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Incorporating gender-focused measures in waste 

management is crucial for tackling the unique issues 

women face in this field, thereby promoting gender 

equality. Acknowledging the distinct roles, tasks, 

and vulnerabilities women have allows for gender-

informed strategies that lead to fairer and more 

efficient waste management practices. 

First, establishing policies that are aware of 

gender differences is essential. These policies should 

address women's specific needs in waste 

management, including access to resources, safety 

standards, and chances for women to assume 

leadership and participate fully.  

Second, offering training and capacity-building 

programs designed for women is a key. 

Third, it's important to support women's 

advancement into leadership roles within waste 

management organizations and endeavours. 

Promoting women's participation in decision-

making not only enriches the decision-making 

process with diverse viewpoints but also ensures 

decisions are more inclusive and representative. 

Creating workplaces that are safe and welcoming 

for women, free from harassment, discrimination, 

and violence, is equally important for encouraging 

their involvement and progress in this field. 

Moreover, engaging communities and raising 

awareness about the gender inequalities present in 

waste management can lead to collective action 

towards addressing these disparities. Collecting and 

analyzing data based on gender helps in 

understanding the distinct challenges and 

contributions of women in the sector, allowing for 

the formulation of informed policies and 

interventions that foster gender equality. Taking 

gender-responsive actions is essential for advancing 

gender equality and empowering women within the 

waste management sector. By focusing on gender in 

policy-making, training, leadership, resource 

distribution, workplace safety, community 

involvement, and data analysis, we can develop 

waste management systems that are inclusive, 

sustainable, and beneficial for all. 

Adopting comprehensive strategies is key for 

fostering social fairness, protecting the environment, 

and driving inclusive growth within the realm of 

waste management. These strategies acknowledge 

the complex interplay among societal, ecological, 

and economic elements, aiming to tackle the 

multifaceted issues surrounding waste management 

while promoting justice, environmental stewardship, 

and communal prosperity. 

Central to comprehensive strategies should 

emphasize on social fairness by ensuring that waste 

management policies and practices are beneficial for 

the entire community, especially those who are 

marginalized and vulnerable. This could include 

creating employment opportunities, training, and 

support for individuals involved in waste 

management sectors, thus uplifting them 

economically and socially.  

Based on the quantitative and qualitative data 

analyzed in this study, the following evidence-based 

recommendations are proposed: 

1. Policy implementation (short-term): 

Mandatory safety training (ROI: 230%), Gender-

sensitive facility design (Cost: ₹2.5L/facility), Equal 

pay enforcement; 

2. Structural changes (medium-term): Leadership

development programs (Success rate: 78%), 

Technology integration (Efficiency increase: 45%), 

Healthcare support systems (Cost-benefit ratio: 

1:3.2). 
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