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Introduction

The concept of waste management has been transformed over time from being focused on

unregulated dumping to organised methods operating in areas of concern such as public

health, environmental protection, and resource recovery. Organic waste, prevalent in

early societies, was discarded in open areas or water bodies, leading to diseases (Letcher

and Vallero, 2011). However, modern societies provide municipal collection, dustbins, and

a systematic disposal system to help reduce such diseases (Tchobanoglous and Kreith,

2002). Rapid urbanisation, industrialisation, and economic growth have led to a rise in

municipal solid waste per person that exceeds the capacity of existing government

infrastructure. According to the CEEW report 2025, India generates about 170,000 tonnes

per day of municipal solid waste, of which around one third is generated from agriculture,

industry and consumption (Khan et al., 2025). There is a rapid expansion of urban facilities

and services to villages adjacent to suburban areas.  The local government experiences

difficulties in providing basic infrastructures and most of the waste generated is not

managed properly. Therefore, local governments in these semi-urban areas experience

challenges in managing the increasing production of solid waste. The Indian state of Goa is

one of the best in waste segregation at the source. The local government played an

important role in enhancing community-level awareness and promoted community-

centric waste management mechanisms. This study aims to explore the barriers that limit

equitable participation in community-centric waste management and to identify how the

needs of marginalised groups can be better incorporated into waste management systems.

Understanding Waste Management in India

Centralised waste management can be categorised by a “collect and transport” model. It

depends on a single, large-scale infrastructure to handle the waste of an entire

municipality or region. India faces significant challenges in centralised waste management

despite the potential for economies of scale, with a large chunk of the waste disposed of

and treated in open dump yards or landfills, after which the remaining small portion is

usually treated in composting, recycling and through waste to energy. Data from the

Ministry of Statistics and Program Implementation (MoSPI, 2015) confirms this heavy

reliance on landfilling across various Indian states, highlighting a gap between policy

intentions and ground reality.

While large-scale initiatives can help reduce per-unit costs for recycling of waste, a large

part of the Indian Waste Management system depends on formal and centralised

collection. However, the NIMBY (Not in my Backyard) movement, in which local people

oppose the centralised waste management facilities, makes it difficult for the government

to find suitable waste management locations. The centralised waste management system

also poses a significant risk of failure in the event of natural hazards, particularly when

environmental controls are not regularly monitored.

The Solid Waste Management Rules 2016 emphasised decentralised waste management

and conceptualised waste as a resource in a circular economy. The decentralised waste

management approach offers a reliable way to manage waste, focusing on local origins,

reducing transportation costs, and promoting local employment.  This model reduces

logistical costs and environmental burdens by segregating and managing waste locally. It

fundamentally reorganises the limitations of urban infrastructure and moves away from

capital-intensive end-of-pipe solutions toward smaller, community-managed systems

that prioritise resource recovery over mere disposal (MOHUA, 2016).  In the case of Goa,

the decentralised waste management approach has become the bedrock of environmental

sustainability, especially in light of the geographical nature of the state and the large

number of visitors that it receives during the peak tourist seasons. Recently, the

government included the approach of waste reduction at the source, reuse and recycling

of materials, composting of organic waste, incineration with energy recovery, and sanitary

landfilling for residual waste. According to the Solid Waste Management Rules 2016 of

India, waste segregation at the source is mandatory. Households have to segregate waste

2



into three streams: organic waste, dry waste, and domestic hazardous waste. Additionally,

bulk waste generators such as hotels and hospitals must treat organic waste either on-site

or by working with the urban local body. Urban local bodies can charge bulk generators a

user fee for collecting and processing their waste. They can also impose spot fines on

individuals who burn garbage or discard it in public areas. No non-recyclable waste with a

calorific value of 1,500 Kcal/kg or more is allowed in landfills.

The Indian state of Goa is presently leading the way in a transformation of waste

management. As of 2026, Goa is no longer collecting waste and is moving towards a

technologically-sound circular economy. Despite the presence of a tourist population of

over 1 crore per year (GoG, 2025; Hindustan Times, 2025)there has been substantial

progress. According to the Goa Waste Management Corporation (GWMC) Status Report in

2026, Goa has made progress in waste segregation at the source level at a rate of nearly

90% (GWMC, 2026), one of the highest in the country. So, how do the local communities

understand and practice waste management on the ground, and which challenges

remain?

Selection of a study area

The study has been conducted in a village panchayat of South Goa district, situated along

the Zuari river estuary. It is geographically significant as it is located near a major city and

an industrial belt, making it a semi-urban settlement with mixed residential, industrial,

and commercial activity. The village experiences a significant floating population due to

its proximity to industrial and transport hubs. According to the Goa Panchayati Raj Act

1994, the Village Panchayat (VP- the local government in rural areas) is responsible for the

primary collection and management of solid waste within its jurisdiction. In recent years,

the selected VP has undertaken several notable steps under the Swachh Bharat Mission

(SBM) Urban 2.0, the nationwide campaign to improve solid waste management practices

and promote safe sanitation and hygiene:

(a) Waste collection and transportation: The panchayat introduced door-to-door waste

collection using dedicated vehicles (tippers/tricycles), segregating wet (green bin) and dry

(blue bin) waste at the household level.

(b) Waste segregation and recycling: A small-scale Material Recovery Facility (MRF) has

been set up at the panchayat level, where dry waste such as plastic, glass, and paper is

sorted and channeled to registered kabadiwalas (scrap dealers) and recyclers.

(c) Building community awareness: Wet waste is directed to a community-level

composting unit, with the finished compost being distributed to local home gardens and

reviving a traditional practice that had declined due to urbanisation.

(d) Organising Swachhata Drive: The VP regularly conducts Swachhata (cleaning) drives

along the beach and the riverfront, which are prone to littering by tourists and fishing

communities.

The local government coordinates with the Goa Waste Management Corporation (GWMC)

to ensure that non-recyclable residual waste (especially from fishing activities, such as

nets, ropes and polystyrene boxes) is transported to the Cacora Plant in South Goa rather

than being dumped near the waterfront.

The study adopts a mixed methodological approach, combining quantitative and

qualitative methods to understand the ground realities. The selection of the study areas

depended on the performance of the wards (the smallest administrative subdivision of a

village panchayat. The elected member of each ward is known as a Panch or Ward

Member) in waste management, as determined by the village panchayat office. The study

was conducted in the best performing wards. Semi-structured interviews were conducted

with households across different wards of the village panchayat, covering questions about

waste generation volume, segregation practices, frequency of collection, and awareness of
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Swachh Bharat Mission guidelines. There were also interviews with village panchayat

officials, sanitation workers (known as the Swachhata Doot), and local elected ward

members. Field observations were conducted along waste collection routes, at the

Material Recovery Facility, and at common dumping spots near the beach and fish market.

The study also analysed available reports in the village panchayat.  

Local-Level Waste Management Practices

The residents of the selected village panchayat follow both traditional and urbanised

waste management systems. As a coastal village, there is a huge amount of agricultural

waste as well as fish and fishing related waste. The villagers use fish waste, coconut shells,

and vegetable peels for making compost and feeding animals. There is a shift in lifestyle

and demographics that has changed the trend of waste generation and its management.

The proximity of rapid infrastructural development in villages and adjacent areas,

industrial development in rural areas and a high flow of tourists and migrants have

changed the lives and social environment in the village panchayat. The waste generation

in the panchayat is closely related to changing economic activities in the village. The

trends of waste generation are:  

(a) Shifting Consumables: The rise of nuclear families and working professionals, coupled

with easy market access in nearby cities, has led to a heavy reliance on processed and

packaged foods. This has caused a sharp increase in non-biodegradable dry waste,

specifically plastic wrappers, tetra packs, and polystyrene.

(b) Sector-Specific Waste: The fishing jetty area presents a unique challenge, generating

high volumes of specialized waste such as discarded fishing nets, expanded polystyrene

(thermocol) ice boxes, and commercial packaging that often falls outside the standard

scope of the Swachh Bharat Mission (SBM) framework.

(c) Post-Pandemic Residuals: Since the COVID-19 pandemic, there has been a sustained

surge in single-use plastics, including delivery packaging and personal protective

equipment, which remains high despite the return to normalcy.

(d) Seasonal Volatility: From October to March, the influx of tourists significantly inflates

the waste volume produced by hotels, shacks, and home-stays, often exceeding the daily

collection capacity of the local panchayat.

Table 1: Nature of waste generation in the village panchayat

Source of waste Waste generators Types of waste

Residential Household level waste
Food waste, agricultural waste,
paper, plastic, textiles, leather,
glass, metal, electronics waste

Industrial waste
Light manufacturing and chemical

plants

Food waste, packaging,
construction materials and

hazardous materials

Commercial
Supermarkets, hostels and

restaurants, marketplaces, fishing
ports, office buildings

Paper, plastic, glass, food

Institutional
Schools, health centres,

government offices
Paper, plastic, glass, food

Construction and building 
New construction site, road repairs,

demolition of a building
Woods, iron, concrete and dirt

Based on local sample data, the change in household waste behaviour is stark. An Indian

family that previously generated roughly 500g of waste per day (almost entirely organic)

has seen their output rise to 800–1000g per day. More significantly, the composition has

shifted from nearly 100% organic to a mix where 40–50% of total generated waste is now

dry or packaging material. This represents a 60–100% increase in total mass and a
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fundamental change in the complexity of local waste processing requirements (Table 1).

Local Waste Segregation and Collection

Waste segregation at the local level is a combination of culture, social norms, and

hierarchy. Household-level waste segregation depends on environmental awareness, the

influence of neighbours, the rules imposed by the local government, available facilities for

segregation, and available responsible people for segregation. The local government

administration provided dual bins (green for wet waste, blue for dry waste) under the

Swachh Bharat Mission initiative, but the actual segregation practice remains low (i.e.,

35%–45% of households). There are structural and non-structural challenges in household

waste segregation. Waste collection involves two stages: door-to-door collection and

collection from designated waste depots. The door-to-door waste collector employed by

the local government comes to collect the waste at a specific time every morning, when

households with members who all work often miss handing over the segregated waste.

They cannot keep the waste bins outside their houses because street dogs often spoil

them. Therefore, they rely on housemaids who keep all waste in a single packet without

segregation. Sometimes the local government becomes strict in accepting the non-

segregated waste from the households, but this causes disputes between the local

government and households.    

Traditionally, women are responsible for household waste segregation. As women engage

in formal jobs, the role of waste segregation has shifted to migrant housemaids from

different parts of India. There are waste management committees at the community level,

but these housemaids do not get space. The local government organises campaigns and

provides guidance for waste segregation at the source. The housemaids do not follow

these waste management instructions because of their unfamiliarity either with the local

language or English. Housemaids work at multiple houses in a day and are therefore

reluctant to spend extra time on household-level waste segregation. Sometimes, they also

demand extra payment to engage in such activities.

Industrial growth and livelihood opportunities in the village changed the demographic

structure. Several private housing colonies have been developed in semi-urban areas. The

resident welfare associations (RWAs) of these housing colonies played an important role in

household level waste management. The resident welfare associations organise their own

campaign along with the local government and impose strict rules for residents to

segregate the waste. However, there is not much interest among residents to make

compost at home.

In public places, such as local markets and community halls, waste segregation is rarely

practiced, even after separate bins are provided. Sometimes, fish workers are reluctant to

segregate waste at the local level. At the fishing jetty and fish market, vendors frequently

mix fish scales and gutting with polystyrene ice boxes and plastic bags. This single-pile

collection makes it nearly impossible for waste management workers to process

efficiently at the Material Recovery Facility. Although the local government has

implemented various measures, these waste materials are still being disposed of in the

water bodies near the market, causing an ecological crisis.

With improved road connectivity in villages, waste collection is faster in the village

panchayat. The total amount of waste has increased 800-1000g/day per household in the

last five years. As the waste collection vehicle is able to connect every corner of the

village, residents are mainly dependent on the panchayat’s morning tipper truck. Local

level waste disposal is combined with formal systems and informal community practices,

shaped mainly by daily life, topography and traditions. The waste disposal system is

managed by the local government. However, open dumping of waste is still seen along

highways, even after the waste collection initiatives implemented by the local government.

A large amount of dry waste is collected by waste collectors from undesignated dumping

areas, roadsides, and creeks.
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The Role of Local Government in Waste Management

According to the Goa Panchayati Raj Act of 1994, and the SWM Rules of 2016, the village

panchayat is responsible for providing waste management services. There are waste

management workers known as Swachhata doot (messengers of cleanliness) who drive

waste collection vehicles to collect waste door-to-door. The Swachh Bharat Mission (SBM)

has allotted funds for the procurement of tricycles by the VP, which will help reach the

narrow lanes of fishing colonies where the tipper cannot reach. The vehicle runs on a

particular route in the morning throughout the week. The village panchayat has an

agreement with the GWMC for transporting the non-reusable waste to the Cacora facility

center in South Goa. The village panchayat has also provided facilities for collecting waste

from the fish market and from areas near the beach, catering to the needs of fishermen

and vendors, though not every day. Recently, the village panchayat started charging a fee

to users of commercial units (shops and restaurants) in accordance with the Solid Waste

Management Rules 2016. The main challenge for the local government to provide waste

management is to find an adequate number of workers and staff to provide door-to-door

waste management services. The situation becomes most difficult during monsoons.

There is also non-cooperation of residents with the local government in continuing the

service. Many migrants who generate significant waste are often away from the waste

collection services.

The local government followed a grassroots level campaign to promote waste segregation

at the source. The campaign was conducted in local schools to teach children, who could

then spread the message at home. Wall paintings and signboards in Konkani, Hindi and

English were installed at the local government office building and waste collection points

to spread the message of waste management. The local government distributed twin-bin

sets (dry and wet) to almost all the households. Colour-coded waste bins are also installed

at the marketplace, beach, and main road junctions. The local government included the

Mahila Mandals (women’s groups) to conduct a door-to-door awareness campaign. The

Angarwadi workers are also coordinated to spread the message of waste segregation

among young mothers at the source. The local government organised “Segregation

Sunday”, a monthly drive in which ward members personally visited ten households each

to demonstrate proper bin use. These community based strategies showed significant

improvements in waste segregation at the source. The local government can also impose

fines under the Solid Waste Management rule 2016, but actual enforcement is limited due

to social proximity and lack of dedicated enforcement staff.

The inclusion of Mahila Mandals (women’s groups) and self-help group leaders plays an

important role in promoting awareness and monitoring waste management. There is an

issue of increasing burden on women to take responsibility for waste management. While

interacting with local government representatives, it was found that the local government

also works closely with youth clubs, academic institutions, and religious institutions. Local

government representatives take on important roles in negotiating waste management

activites with the festival organising committee, heads of religious organisations, schools,

and local club administration.. Local religious institutions have been engaged by the local

government to raise awareness of waste management, particularly during local religious

festivals such as Ganesh Chaturthi (a Hindu festival). Ganesh Mandal (committee for

organising the festival), in collaboration with the local government, provided segregation

facilities along the procession route and at the immersion ghat to prevent flower,

thermocol, and other garbage from being thrown into the creek after the festival.

Discussion and Conclusion

This case study examines the dynamics of waste management in a semi-urban area of

India. Despite a well-developed policy framework (SWM Rules 2016, SBM 2.0), ground-

level implementation in a village panchayat reveals a persistent gap between awareness

and action. Households are aware of the need for waste segregation and disposal, but
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structural challenges limit the success of waste management. These structural challenges

include the lack of planning for waste management, the absence of implementation

strategies tailored to local needs, and the failure to incorporate the socio-economically

weaker sections into waste management. Harriss-White (2020: 251) argues that top-down

orders in waste management follow social hierarchies and a lack of consultation on the

ground. Adjusting waste collection times and providing bins in every hamlet, with details

available in different languages, helps residents engage in the waste management process.

The local government’s approach to campaigning for waste management at schools (Licy

et al., 2013) and among SHGs (Kandpal and Saizen, 2022) is crucial but fails to reach

migrant domestic workers who directly engage in waste management.

Waste management in coastal fishing villages is crucial for marine ecosystems. Fishing

activities in a coastal village generate waste from fish discards, onboard fish processing

waste, metal and plastic waste from abandoned or discarded fishing gear, food materials,

and other waste from fishing vessel operations (Boopendranath, 2012). These wastes can

be hazardous or non-hazardous depending on toxicity. Therefore, UNEP (2012) has raised

concerns about such hazards, which affect the ecology and livelihoods of people in coastal

areas (Werner et al., 2016). Although the local government takes steps to manage these

wastes, indiscriminate dumping in fishing harbours, streets, and water bodies causes

major challenges. The unregulated disposal of fishing related waste causes public health

threats and affects aquatic resources. There is a lack of awareness among the fisherfolk

about the implications of fishing related solid waste disposal (Mensah, 2021). There are no

guidelines from the local government under the Swachh Bharat Mission framework for

fisherfolk that address the challenges of waste management at the source. There is a need

for sector-specific waste management protocols for coastal fishing villages.

A broader theoretical framework notes that waste management is deeply gendered.

Women, whether as housewives, housemaids, or SHG members bear the operational

burden of daily waste sorting and management. It is largely gendered because of societal

roles attached to women in waste management. There is a shifting waste management

responsibility to housemaids who are migrants who belong to a socially marginalised

sections of Indian society. Muchangos and Vaughter (2019) discussed gender roles in waste

management, but the ‘lower status’ and ‘impure’ job (Harriss-White, 2020: 252) has been

assigned to the lower-class women according to socio-economic hierarchies (Harriss-

White, 2020: 249). These women are the lowest paid in the waste management process.

The Solid Waste Management Rules-2016 of India significantly recognises informal waste

workers in the waste management process. India has over 1.5 million informal waste

workers, and integrating them into the formal waste management system offers local

bodies an opportunity to improve operations while providing secure income

opportunities for waste workers. Informal waste workers in India act as a bridge between

the local government and the community in waste collection, segregation, handling, and

disposal activities (Coffey and Coad 2010).  They generate their livelihoods from the

resource value of waste. The local government has a network of informal waste workers

who perform a significant recycling function, often without recognition or formal

integration into the village panchayat’s waste management system. Their exclusion

represents both a social injustice and an operational inefficiency. Harriss-White (2020)

and Pastor et al. (2024) argue that informal waste workers are excluded because of their

low status in the informal economy and their low social status. Marello and Helwege (2018)

found that these informal waste workers face significant health risks and economic

insecurity.  

The collaborative civic sense and civic leadership from youth clubs and local academic

institutions encourages many young people to participate in beach cleanups. Civic sense

encourages the active involvement of people in waste management including waste

segregation, recycling participation, community clean-up initiatives, and advocacy. The

success of waste management at the local level depends on active civic engagement.

Youngquist et al. (2015) argue that waste management is not merely a technical issue, but a
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socio-political process requiring collaboration between governments and citizens. There

is an increasing need for education and awareness of waste management, as community

involvement fosters a sense of collective responsibility. There is also a requirement for

sector-based waste management regulations and incorporation of different stakeholders,

particularly people who belong to lower sections of society for community centric waste

management.  Community engagement also enhances the legitimacy of waste

management decisions. Community-based organisations play a crucial role in mobilising

citizens and implementing localised solutions. These groups act as intermediaries

between governments and residents, promoting resource efficiency and circular economy

practices.
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