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Abstract 

This paper presents a comprehensive review of the integrated solid waste management (ISWM) practices in Indore, 

Madhya Pradesh, a city recognized for its exceptional waste management achievements under the Swachh Bharat 

Abhiyan. The review evaluates the current waste management strategies, challenges faced, and the role of 

technology, community participation, and governance in the success of Indore's waste management system. Based 

on a thorough examination of available literature, reports, and data, this paper also offers recommendations for 

scaling up successful practices in other cities facing similar waste management challenges. 

Keyword: Integrated Solid Waste Management (ISWM), Waste Segregation, Recycling and Composting, Municipal 

Solid Waste (MSW), Sustainable Waste Management, Waste-to-Energy (WTE) 

1. Introduction 

The unprecedented pace of urbanization in India has brought about significant socio-economic progress, yet it has 

also exacerbated environmental and public health challenges, particularly in the realm of municipal solid waste 

(MSW) management. The increasing generation of solid waste, driven by population growth, rising consumerism, 

and changing lifestyles, has strained the capacity of cities to manage their waste effectively. The traditional methods 

of unsegregated collection, open dumping, and unscientific disposal are no longer sustainable, as they contribute to 

land degradation, groundwater contamination, and greenhouse gas emissions. Against this backdrop, the concept of 

Integrated Solid Waste Management (ISWM) has emerged as a holistic solution, encompassing waste minimization, 

segregation at source, recycling, composting, waste-to-energy technologies, and environmentally sound disposal 

practices. Among Indian cities, Indore has distinguished itself as a pioneer in waste management, setting benchmarks 

for urban centers nationwide. The city’s transformation from grappling with inefficiencies in waste collection and 

disposal to becoming a leader in sustainable waste management has been remarkable. Indore’s consistent 

performance in the Swachh Survekshan rankings, particularly securing the first position in the Clean India Survey 

under the Swachh Bharat Abhiyan since 2017, reflects the efficacy of its waste management model. This achievement 

underscores the role of citizen engagement,” technological interventions, and innovative governance in addressing 

the waste crisis. The Indore Municipal Corporation (IMC) has implemented an integrated approach that emphasizes 

waste segregation at source, door-to-door collection, decentralized waste processing, and comprehensive public 

awareness campaigns, ensuring sustainability and efficiency across the waste management lifecycle. This paper 

seeks to review the key strategies employed by Indore’s municipal authorities and analyze their impact on solid waste 

management outcomes. It also explores the challenges encountered in maintaining these standards and examines the 

feasibility of replicating Indore’s success across other urban centers in India. The study adopts a structured approach, 

beginning with a review of existing literature on solid waste management practices, followed by an analysis of the 

methodologies and data underpinning Indore’s model. Subsequently, the findings are discussed in the context of 

broader urban waste management trends, leading to conclusions and recommendations for policy and practice. 

Through this review, the paper aims to provide valuable insights into sustainable waste management and contribute 

to the discourse on urban environmental sustainability. 
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2. “Literature Review 

The concept of Integrated Solid Waste Management (ISWM) has evolved as a comprehensive framework for 

addressing the multifaceted challenges of municipal solid waste (MSW) management. ISWM emphasizes the 

integration of waste management strategies that encompass waste generation, segregation, transportation, processing, 

and disposal while minimizing environmental impacts and maximizing resource recovery. Murray et al. (2007) 

highlight that ISWM is not confined to technical interventions but incorporates policy frameworks, public 

participation, and sustainable practices to achieve long-term waste management goals. Practices such as waste 

segregation at source, recycling, composting, and waste-to-energy (WTE) technologies form the backbone of ISWM, 

along with the ultimate goal of reducing landfill dependency. The adoption of ISWM strategies is crucial in urban 

areas, particularly in developing countries like India, where rapid urbanization and population growth exacerbate 

waste management challenges. 

Indore’s transition from an inefficient waste management system to a nationally recognized model of ISWM has 

been widely studied and lauded. According to Gupta et al. (2015), the cornerstone of Indore’s success lies in its 

robust door-to-door waste collection and segregation practices. These efforts have drastically reduced the volume of 

unsegregated waste reaching landfills, enabling better waste processing and resource recovery. The Indore Municipal 

Corporation (IMC) has implemented a decentralized waste management model that emphasizes waste segregation at 

source as a non-negotiable practice. This approach is supported by policies mandating citizen participation in waste 

segregation, with penalties for non-compliance. Furthermore, the city’s deployment of GIS-based route optimization 

technologies has enhanced the efficiency of waste collection logistics, ensuring that all households are serviced 

regularly while minimizing transportation costs and emissions (Singh, 2020).” 

The role of community participation has been pivotal in transforming Indore’s waste management practices. 

According to Rasmeet (2021), initiatives such as the "No Plastic Day" and "Swachh Ward" campaigns have fostered 

a sense of ownership among citizens, encouraging them to actively participate in waste segregation and recycling 

efforts. These campaigns have been instrumental in achieving one of the highest waste diversion rates in the country. 

Public awareness programs have complemented these efforts, utilizing media, school outreach programs, and local 

events to educate citizens about the environmental and health benefits of proper waste management. The integration 

of mobile applications and citizen feedback mechanisms has further empowered the public to report waste 

management issues and track their resolution in real-time. This transparency and accountability have strengthened 

trust between the municipal authorities and the community, contributing to the sustainability of the ISWM system. 

 

Fig. 1: (A) Zone wise distribution of solid waste containers (small and big size) (B) Waste Disposal flow map 

of Agartala City 

Source: https://www.researchgate.net/figure/A-Zone-wise-distribution-of-solid-waste-containers-small-and-big-

size-B-Waste_fig1_316866075 
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Indore’s waste processing infrastructure also deserves recognition as a critical component of its ISWM framework. 

The city has established decentralized waste processing units that include composting facilities, biomethanation 

plants, and WTE plants to handle organic and non-recyclable waste efficiently. For instance, wet waste is processed 

into compost, which is distributed to farmers and local residents, while plastic waste is repurposed for road 

construction and other applications (Agrawal, 2017). These innovations have not only mitigated the environmental 

impact of waste but have also created revenue streams, improving the financial viability of the city’s waste 

management system. However, despite these successes, some studies highlight the constraints in waste treatment 

capacity, especially with the growing volume of waste generation. The city’s existing composting and 

biomethanation facilities are nearing their capacity, necessitating further investments in infrastructure expansion and 

technology upgrades (Talyan et al., 2008; Pires et al., 2018). 

Financial sustainability is another critical area of concern for ISWM in Indore. While the implementation of user 

fees for waste collection has contributed to revenue generation, scholars argue that these funds are often insufficient 

to cover the operational and capital costs of waste management (Guerrero et al., 2013). The reliance on external 

funding for infrastructure development and maintenance poses risks to the long-term sustainability of the system. 

Furthermore, behavioral resistance to waste segregation, particularly in economically disadvantaged neighborhoods, 

remains a persistent challenge. As Rasmeet (2021) observes, sustained behavior change requires continuous 

awareness campaigns and capacity-building programs to address socio-economic barriers to participation. 

In the broader context, the scalability of Indore’s ISWM model to other cities has been a subject of debate among 

researchers and practitioners. While the city’s success provides valuable lessons, the unique socio-economic and 

governance structures of other urban areas pose challenges to replication. Pires et al. (2018) stress that a one-size-

fits-all approach is unlikely to succeed, and ISWM systems must be tailored to local contexts, considering factors 

such as population density, waste composition, and institutional capacity. Moreover, the need for supportive policy 

frameworks and political will cannot be overstated. Talyan et al. (2008) emphasize that long-term success in waste 

management depends on the alignment of municipal policies with national sustainability goals, along with adequate 

funding and stakeholder engagement. 

The literature highlights Indore’s ISWM model as a benchmark for sustainable urban waste management in India. 

The city’s emphasis on segregation, community participation, technological innovation, and decentralized processing 

has set a precedent for other urban centers. However, challenges related to financial sustainability, behavioral 

resistance, and scalability remain critical areas for further research and policy intervention. By addressing these 

challenges, cities can adopt tailored ISWM strategies to mitigate the environmental and public health impacts of 

waste, contributing to sustainable urban development. 

3. Methodology 

This paper employs a qualitative research approach to systematically review the Integrated Solid Waste Management 

(ISWM) practices implemented in Indore. The methodology is centered on an in-depth analysis of secondary data 

sources to capture a comprehensive understanding of the strategies, successes, and challenges associated with 

Indore’s waste management system. The selected data sources encompass a wide range of materials to ensure the 

reliability and breadth of information, including: 

1. Government Reports and Municipal Records: Official reports and records from the Indore Municipal 

Corporation (IMC) and the Ministry of Housing and Urban Affairs (MoHUA) have been examined. These 

documents provide insights into policy frameworks, operational models, and financial aspects of ISWM in 

Indore. They also include performance metrics and benchmarks that illustrate the city’s achievements in 

waste management. 

2. Case Studies: Published case studies focusing on Indore’s waste management practices, as well as 

comparative analyses with other Indian cities, have been reviewed. These case studies highlight best 

practices, innovative approaches, and the replicability of Indore’s model in diverse urban settings. 
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3. Academic Articles: Peer-reviewed journal articles have been utilized to understand the theoretical 

underpinnings of ISWM and its practical applications. These articles cover topics such as waste segregation 

at source, the role of community participation, advancements in recycling technologies, and policy 

interventions supporting waste management systems. 

4. Media Reports: Reports and articles from reputable national and local news outlets have been included to 

document real-time developments, citizen engagement, and public perception regarding Indore’s waste 

management initiatives. Media sources also provide anecdotal evidence and highlight ground-level 

challenges and successes that may not be captured in official documents. 

The methodology focuses on identifying and analyzing the core components of Indore’s ISWM system, such as 

waste segregation, collection, recycling, treatment, and disposal. Particular emphasis is placed on understanding the 

role of community participation, technological interventions, and policy support in achieving the city’s waste 

management goals. The data analysis seeks to evaluate the effectiveness of these initiatives in terms of environmental 

impact, operational efficiency, and social acceptance. By triangulating information from multiple sources, this 

qualitative approach ensures a holistic understanding of Indore’s ISWM model. The analysis also identifies gaps and 

areas for improvement, contributing to a broader discourse on sustainable waste management practices in urban 

India. This comprehensive methodology forms the foundation for evaluating Indore’s success and its potential for 

adaptation in other urban centers facing similar waste management challenges. 

4. Data Analysis 

This section provides an in-depth analysis of Indore’s waste management practices, evaluating key components such 

as waste segregation, collection, recycling, composting, waste-to-energy initiatives, and landfill management. The 

analysis draws from government reports, case studies, academic research, and media articles to assess the 

effectiveness of these initiatives and their potential for replication. 

4.1 Waste Segregation and Collection 

One of the most commendable aspects of Indore’s Integrated Solid Waste Management (ISWM) system is its 

efficient waste segregation and collection mechanisms. Door-to-door collection, facilitated by more than 800 

vehicles, ensures that waste is collected directly from households and commercial establishments, covering nearly 

100% of the city (Singh, 2020). Indore's municipal authorities have implemented a robust monitoring system that 

tracks vehicle movements using GPS technology, ensuring timely and consistent waste collection. A critical factor 

in achieving such high compliance rates in waste segregation has been the widespread use of color-coded bins—

green for biodegradable waste and blue for non-biodegradable waste. Public awareness campaigns, coupled with 

strict penalties for non-compliance, have played a crucial role in encouraging residents to segregate waste at the 

source. Surveys indicate that over 90% of households actively participate in waste segregation, making Indore one 

of the cleanest cities in India under the Swachh Bharat Abhiyan (Rasmeet, 2021). Another innovative approach has 

been the involvement of informal waste collectors and workers in the formal waste management process. The 

integration of waste pickers, along with municipal staff, ensures that recyclable materials are identified and separated 

even during the collection stage, significantly enhancing the efficiency of the overall system (Gupta et al., 2015). 
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Fig.2: Door-to-door Vehicle for waste Collection 

Source: https://www.smartcityindore.org/solid-waste/ 

4.2 Recycling and Composting 

Recycling and composting form the backbone of Indore’s strategy to reduce landfill dependency and enhance 

resource recovery. The city operates a network of Material Recovery Facilities (MRFs) and composting plants, 

ensuring that segregated waste is processed efficiently. Biodegradable waste, which accounts for nearly 50% of the 

city’s total waste, is processed through composting and biomethanation plants. Indore generates approximately 300–

400 metric tons of biodegradable waste daily, all of which is converted into compost or biogas (Gupta et al., 

2015). Compost produced from these plants is marketed to farmers and horticulturists, providing a sustainable 

solution for organic waste utilization. Biomethanation units also contribute to energy generation, supplying biogas 

for municipal and industrial use. In addition to organic waste management, non-biodegradable waste such as 

plastics, metals, and paper is manually sorted at MRFs and sent to recycling facilities. The active participation of 

informal sector workers at these MRFs ensures high recovery rates for recyclable materials. Indore’s recycling 

initiatives have not only reduced the volume of waste sent to landfills but have also created employment opportunities 

for marginalized communities. However, some challenges remain, such as the high cost of establishing and 

maintaining recycling infrastructure. Additionally, the fluctuating market demand for recycled products can affect 

the economic sustainability of these operations (Talyan et al., 2008). 
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Fig 3: Solid Waste Management Process in Indore. 

Source: Author 

4.3 Waste-to-Energy (WTE) Initiatives 

As part of its efforts to handle non-recyclable waste, Indore has explored waste-to-energy (WTE) technologies. The 

city plans to construct waste incineration plants capable of generating electricity from residual waste. This initiative 

aligns with global best practices, where WTE plants have proven effective in reducing landfill dependency and 

addressing energy shortages. Initial studies indicate that WTE facilities could process up to 200 metric tons of waste 

per day, producing enough electricity to meet a portion of the city’s energy needs (Singh, 2020). The use of refuse-

derived fuel (RDF) technology, which involves shredding non-recyclable waste into pellets for combustion, has 

been identified as a viable option. However, there are significant concerns regarding the environmental impact of 

incineration. Emissions from WTE plants, including greenhouse gases and toxic substances, pose a risk to air quality 

and public health (Rasmeet, 2021). Additionally, the high cost of establishing and operating WTE facilities presents 

a barrier to their widespread adoption, particularly in resource-constrained urban centers. Despite these challenges, 

Indore’s WTE initiatives have the potential to complement its recycling and composting efforts, contributing to a 

holistic waste management strategy. 

4.4 Landfill Management Indore has demonstrated exemplary progress in landfill management, focusing on 

minimizing the amount of waste sent to landfills and rehabilitating existing landfill sites. The Devguradia landfill, 

once a major environmental and public health concern, has been successfully transformed into an eco-park. The site 

underwent a systematic capping and closure process, which involved covering the landfill with impermeable layers, 

planting vegetation, and installing systems for leachate collection and gas venting (Gupta et al., 2015). Through 

effective segregation, recycling, and composting practices, Indore has achieved a landfill diversion rate of over 

80%, significantly reducing the environmental burden of waste disposal. The city’s approach to landfill management 

serves as a model for other urban centers grappling with the challenges of unregulated dumping and landfill overflow. 

One of the unique features of Indore’s landfill strategy is the conversion of capped landfill sites into public 

recreational spaces, fostering a sense of community ownership and environmental stewardship. Such initiatives 

underscore the city’s commitment to sustainable urban development. 
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Key Insights from Data Analysis 

• Operational Efficiency: The integration of technology, such as GPS-enabled tracking and mobile 

applications, has significantly improved waste collection and processing efficiency. 

• Public Participation: Awareness campaigns and community-driven programs like "Swachh Ward" have 

encouraged widespread citizen involvement, ensuring the success of waste segregation and recycling 

initiatives. 

• Environmental Impact: By prioritizing recycling, composting, and WTE, Indore has drastically reduced 

greenhouse gas emissions and landfill dependency, setting a benchmark for sustainable waste management 

in India. 

• Challenges: Financial sustainability, behavioral resistance to waste segregation, and the environmental 

implications of WTE technologies remain areas of concern that require continuous policy interventions and 

innovation. 

Indore’s success in ISWM illustrates the potential of combining technological innovation, community participation, 

and policy support to address urban waste management challenges. While the city has achieved remarkable progress, 

ongoing efforts are necessary to ensure the scalability and sustainability of these practices in other urban contexts. 

The insights gained from this analysis provide a foundation for the discussion on the broader implications of Indore’s 

waste management strategies. 

5. Discussion 

Indore’s Integrated Solid Waste Management (ISWM) model stands as a benchmark for urban waste management 

in India, driven by effective governance, community participation, and technological integration. However, a deeper 

analysis reveals a complex interplay of achievements and ongoing challenges, as well as lessons for other cities. 

5.1 Key Factors Contributing to Indore's Success 

5.1.1 Effective Governance 

The proactive role of the Indore Municipal Corporation (IMC) in implementing and monitoring waste management 

practices has been instrumental in achieving remarkable results. The IMC's consistent supervision, policy 

enforcement, and integration of stakeholders have been critical in establishing a robust waste management system. 

For instance, the use of real-time monitoring via GPS tracking for collection vehicles ensures efficiency and 

accountability in operations (Gupta et al., 2015). Regular audits and transparency in municipal operations have 

further strengthened public trust and participation. In addition, Indore's governance model has benefitted from 

collaborative partnerships with private operators and non-governmental organizations (NGOs), which provide 

expertise and resources for recycling, composting, and public awareness campaigns (Singh, 2020). Such partnerships 

have enabled the city to implement innovative solutions while maintaining cost-effectiveness. 

5.1.2 Community Engagement 

Community involvement has been a cornerstone of Indore's ISWM success. Continuous education campaigns, such 

as "Swachh Ward" competitions and "No Plastic Day," have significantly improved public awareness and behavior 

regarding waste segregation (Rasmeet, 2021). By recognizing and rewarding clean wards and individuals, the IMC 

has incentivized compliance and motivated citizens to actively participate in waste management efforts. One 

innovative strategy has been the integration of informal waste workers into the formal system. This approach not 

only improves efficiency but also provides livelihoods for marginalized communities. However, sustaining 

community engagement requires ongoing efforts, as behavioral resistance persists among certain sections of the 

population (Pires et al., 2018). 
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5.1.3 Technological Innovation 

The deployment of advanced technologies, such as GIS-based route optimization and mobile applications for 

citizen reporting, has revolutionized waste collection and tracking in Indore. These tools ensure timely service, 

minimize fuel consumption, and provide valuable data for system improvement. Mobile apps, such as those enabling 

citizens to report waste collection issues, have fostered a sense of accountability and transparency (Singh, 2020). 

Additionally, Indore's material recovery facilities (MRFs) employ semi-automated sorting systems, increasing the 

efficiency of recycling operations. These innovations, coupled with regular technological upgrades, have positioned 

Indore as a leader in smart waste management. 

5.2 Challenges Faced by Indore’s ISWM Model 

5.2.1 Behavioral Resistance 

Despite extensive awareness campaigns, a segment of the population continues to resist waste segregation. Studies 

indicate that compliance rates are lower in peri-urban and low-income areas, where awareness levels and access to 

resources are limited (Rasmeet, 2021). Cultural and behavioral barriers, such as the perception of waste management 

as solely the government’s responsibility, hinder broader adoption of best practices. 

5.2.2 Treatment Capacity 

The city's composting and recycling facilities are operating near capacity, creating constraints in handling the 

growing waste volumes generated by urbanization. Indore processes around 300–400 metric tons of biodegradable 

waste daily but requires further investment in infrastructure to keep pace with the city's increasing population and 

waste generation (Gupta et al., 2015). Delays in expanding composting and waste-to-energy facilities could lead to 

inefficiencies and environmental risks, such as improper waste disposal. 

5.2.3 Cost and Financial Sustainability 

The high operational and maintenance costs associated with advanced waste management technologies pose a 

significant challenge. For example, waste-to-energy (WTE) projects require substantial capital investment, and the 

economic viability of these projects depends on consistent waste input and favorable energy pricing (Talyan et al., 

2008). Similarly, sustaining recycling operations amid fluctuating market demand for recycled materials can strain 

municipal budgets. 

The IMC has attempted to mitigate these challenges through public-private partnerships (PPPs) and revenue 

generation from compost sales and recyclables. However, these measures are insufficient to fully cover operational 

costs, particularly in the absence of robust financial support from higher levels of government (Singh, 2020). 

5.3 Lessons and Replicability for Other Cities 

Indore’s ISWM model provides valuable lessons for cities facing similar waste management challenges. However, 

successful replication requires careful consideration of local conditions, including population density, infrastructure 

availability, and community readiness. 

1. Customized Strategies: Cities must adapt Indore’s practices to suit their unique socio-economic and 

geographical contexts. For example, densely populated metropolitan areas might require more advanced 

technologies for waste segregation and treatment, while smaller cities could prioritize community-based 

composting and recycling initiatives (Pires et al., 2018). 

2. Investment in Infrastructure: Expanding treatment and recycling facilities is essential to accommodate 

growing waste volumes. Indore’s success underscores the importance of investing in material recovery 

facilities, composting plants, and WTE technologies to achieve sustainable waste management. 
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3. Behavioral Change Campaigns: Public awareness and education campaigns are critical for achieving high 

compliance rates in waste segregation and recycling. Cities must allocate sufficient resources to design 

culturally appropriate and impactful communication strategies. 

4. Policy and Governance Frameworks: Strong institutional frameworks and multi-stakeholder 

collaborations are essential for effective waste management. Policies should incentivize compliance, 

enforce penalties for violations, and facilitate partnerships with private entities and NGOs. 

5. Financial Sustainability: Long-term financial planning is crucial for sustaining ISWM systems. Cities 

should explore diverse revenue streams, including user charges, government subsidies, and carbon credits 

from waste-to-energy projects (Talyan et al., 2008). 

5.4 Environmental and Social Implications 

Indore’s approach to waste management demonstrates the environmental benefits of reducing landfill dependency, 

including lower greenhouse gas emissions and improved air and soil quality. The transformation of the Devguradia 

landfill into an eco-park highlights the potential for urban rejuvenation through sustainable waste practices (Gupta 

et al., 2015). 

Socially, the integration of informal waste workers into the formal system has created employment opportunities and 

improved their working conditions. However, replicating this approach in other cities will require addressing 

systemic issues such as low wages and lack of social security for waste workers (Rasmeet, 2021). 

While Indore’s ISWM model sets a high standard for urban waste management, it also reveals the complexities of 

implementing such systems at scale. Addressing challenges such as financial sustainability, capacity constraints, and 

behavioral resistance will be critical for the city’s continued success. For other cities, tailoring these practices to local 

contexts and investing in infrastructure, governance, and community engagement will be key to achieving similar 

results. Indore’s journey serves as a roadmap for sustainable urban development, balancing environmental 

preservation with economic and social progress. 

6. Conclusion 

Indore has established itself as a leading example of effective integrated solid waste management, demonstrating 

that with the right policies, technologies, and community engagement, cities can manage waste sustainably. The 

city’s achievements in waste segregation, recycling, and waste-to-energy technologies offer valuable lessons for 

other urban centers in India and beyond. However, for long-term sustainability, Indore must address ongoing 

challenges such as resource constraints, public behavior, and the scalability of treatment facilities. This review 

highlights the importance of integrated, community-driven waste management models that combine technological 

innovation with robust governance. Future research should explore the scalability of Indore’s ISWM practices in 

other urban centers, focusing on the adaptability of solutions to diverse contexts and the social, economic, and 

environmental impacts of such systems. 
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