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Abstract

The rapid urbanization of Indian cities has brought with it escalating challenges in municipal solid waste (MSW)
management. This report examines the Integrated Solid Waste Management (ISWM) model adopted by Indore; a city
recognized for its exemplary cleanliness under the Swachh Bharat Abhiyan. Through a qualitative analysis of
secondary data, government records, academic research, and a primary public survey, the report highlights key
components of Indore's success: source segregation, community participation, technological innovations,
decentralized waste processing, and effective governance. The study also explores the use of behavioral economics,
particularly Nudge Theory, in promoting pro-environmental behaviors such as waste segregation. While Indore's
approach offers valuable lessons in urban waste management, the report also identifies persistent challenges,
including financial sustainability, treatment capacity constraints, and behavioral resistance. The findings emphasize
the importance of adapting ISWM models to local contexts and integrating policy, technology, and citizen engagement

for sustainable urban development.
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1. Introduction

The unprecedent pace of urbanization in India has
brought about significant socio-economic progress,
yet it has also exacerbated environmental and public
health challenges particularly the realm of Municipal
Waste Management (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 green house gas emissions.
Against the concept of INTREGTED SOLID
WASTE MANAGEMENT (ISWM), has emerged
has a holistic solution, encompassing waste
minimization, segregation at source, recycling,
composting, waste to energy technologies and
environmental sound disposal practices. Among
Indian cities, Indore has distinguished itself as a
pioneer in waste management and setting benchmarks
for urban centresnationwide. Indore’s consistence
performance in the Swachh Sarvashay 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. The Indore Municipal Corporation (IMC) has
implemented an integrated approach that emphasizes
segregation at source, door to door collection,
decentralized waste processing, and comprehensive

public awareness campaigns, ensuring sustainability
and efficiency across the waste management model.
NUDGE: Nudge theory is a concept in behavioural
economics that suggests that subtle changes in the
way choices are presented can influence people’s
behaviours and decisions in predictable ways,
without restricting their freedom of choice or
significantly changing their economic incentives.
Nudge theory helped in various ways by indicating
what others are doing can encourage similar
behaviours.
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 1is not confined to technical
interventions but incorporates policy frameworks,
public participation, and sustainable practices to
achieve long term waste management goals. Practices
Suh as waste segregation at source, recycling, and
waste- to- energy (WTE) technologies from 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, where rapid urbanization
1
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and population growth exacerbate waste management
challenges.

INDORE’s transition from an inefficient waste
management system to a nationally recognised 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 practices
have drastically reduced the volume of unsegregated
waste reaching landfills, enabling better waste
processing and resource recovery. The INDORE
Municipal ~ Corporation 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 bases
route optimization technologies has enhanced the
efficiency of waste collection logistics, ensuring the
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 ramset (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 programmes have
complemented these efforts, utilizing media, school
outreaching programmes 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 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.

INDORE’s waste processing infrastructure also
deserves recognition as a critical impact of its ISWM
framework. The city has decentralized waste
processing units that include composting facilities,
bio meth nation 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
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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 composting
and bio methanation facilities are nearing their
capacity, necessitating further investments in
infrastructure expansion and technology upgrades.
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.
The reliance on external funding for infrastructure
development and maintenance poses risks to the
long-term sustainability of the system. Furthermore,
behavioural resistance to waste segregation
particularly  in  economically  disadvantaged
neighbourhoods remains a persistent challenge. As
Ramset (2021) observes sustained behaviours change
require continuous awareness campaigns and
capacity building programs to address socio
economic barriers to participation. In the broader
context, the scalability of Indore’sISWM 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 and
institutional capacity. Moreover, the need for
supportive family frameworks and political will
cannot be overstated. Taylanet 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 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 centres. However challenges related to
financial sustainability, behavioural resistance, and
scalability remain critical areas for further research
and policy intervention. By addressing these
challenges, the cities can adopt tailored ISWM
strategies to mitigate the environmental andpublic
health impacts of waste, contributing to sustainable
urban development.
3. Methodology
Purpose of the Study
The primary aim of this study was to evaluate public
awareness, perception, and behavior regarding
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cleanliness and waste management practices in
Indore, a city that has consistently ranked among the
cleanest in India. This research was also designed to
assess the effectiveness of civic strategies, public
engagement tools such as songs and color-coded bins,
and to explore how cleanliness impacts tourism and
business growth.

Research Design

This study adopted a quantitative research
methodology using a structured online questionnaire.
The questionnaire was carefully crafted to collect
data on several dimensions of urban cleanliness and
civic engagement. The use of a digital platform
ensured ease of access and a broader reach among
tech-savvy urban respondents, especially younger age
groups.

The questionnaire was divided into thematic sections:

e Public perception of cleanliness at popular
landmarks

e Awareness of and participation in
cleanliness initiatives

e Evaluation of communication tools like
jingles and songs

e Waste segregation habits at home and in
public

e  Civic pride and sense of responsibility

e Demographic information

Each section aimed to uncover both subjective
perceptions and measurable behavioral trends among
the respondents.

Sampling Method

A non-probability convenience sampling technique
was employed. The survey link was distributed
through social media, WhatsApp groups, and
community forums, ensuring easy access for urban
residents of Indore. Participation was voluntary, and
no incentives were provided, ensuring responses were
purely based on personal interest and civic
engagement.

Sample Size and Demographics

e The survey received 458 to 484 responses,
varying slightly by question due to
occasional skips.

e The majority of respondents (over 80%)
were aged 18 to 30 years, indicating strong
youth participation, which aligns with the
target group for digital civic campaigns.

e  Other age groups (31-50, 51-70, and 70+)
were minimally represented.

This youth-skewed dataset is relevant as younger
generations are both the primary users of digital
communication tools and vital stakeholders in
shaping future civic practices.

Data Collection Tools

African Journal of Geography and Regional Planning

Vol. 12 (1), pp. 001-011, December, 2025

ISSN: 2736-1586

The survey was conducted using Google Forms, a

reliable and user-friendly platform that allowed

efficient data compilation and visualization. Multiple
question types were used, including:

e Single-select multiple choice questions

e  Multi-select checkboxes

e Likert scale-style options (e.g., “strongly,”
“somewhat,” “neutral”)

The use of visual aids such as pie charts and bar
graphs helped present the responses clearly and
accurately.

Ethical Considerations

e Voluntary Participation: All participants
took part in the survey willingly.

e Confidentiality: No personal information
(names, contact details) was collected,
ensuring anonymity and privacy.

e No Harm Principle: The survey was non-
invasive and involved no physical,
emotional, or psychological risk to the
respondents.

Data Analysis Approach
The responses were:

e Quantitatively analyzed using descriptive
statistics (percentages, frequencies)

e Visually represented through charts to
identify patterns and trends

e Categorized based on themes such as
cleanliness perception, public awareness,
behavior, and civic pride

Key indicators such as the effectiveness of jingle-
based campaigns, prevalence of waste segregation,
and levels of civic engagement were specifically
monitored to evaluate public response to Indore’s
waste management strategies.

Limitations of the Study

e Sampling bias due to the convenience
sampling technique; results may not be fully
representative of all age groups or socio-
economic backgrounds.

e Limited qualitative depth, as the survey
focused mainly on closed-ended questions.

e Overrepresentation of youth, which may
influence the overall findings toward a
younger demographic’s perspective.

Relevance to Policy and Urban Planning

The findings from this study can provide valuable
feedback to local governing bodies such as the Indore
Municipal Corporation. Insights can support:

e Better targeted awareness campaigns

e Improvements in infrastructure (like bin
placement)

e More inclusive civic strategies to engage a
broader population
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Case Studies

Published case studies focusing on Indore’s Waste
Management practices, as well as comparative
analysis 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.

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 the source, the
role of community participation, advancements in
recycling technologies, and policy interventions
supporting waste management systems.

Media and Reports

Reports and articles from reputable national and local
news outlets have been included to document real
time developments, citizens 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 social
documents.

The methodology focuses on identifying and the
analysing 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 identifies gaps and areas for improvement,
contributing to a border discourse on sustainable
waste management practices in urban India.

This comprehensive methodology forms the
foundation for evaluating Indore’s success and it’s
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potential for adaptation in other urban centers facing
similar waste management challenges.

4. Data Analysis & Insights

Cleanliness Perception

e Chappan Dukan is perceived as the cleanest area
(40.6%), likely due to visible cleanliness efforts
and infrastructure.

e 90.2% of respondents believe Indore’s
cleanliness attracts tourists and businesses.

Role of Infrastructure

e 45.6% attribute Chappan Dukan’s cleanliness
mainly to the availability of waste bins, while
45.4% believe bins help but aren’t the only
reason.

Public Awareness and Responsibility

e Responsibility: 77.9% feel a strong personal
responsibility for maintaining cleanliness.

e Awareness of Regulations: 42.3% are fully
aware of local waste rules; 32.3% have only
heard of them.

Indicates a potential for enhanced communication

efforts to bridge the awareness gap.

Behavioral Practices

e  Waste Segregation at Home:

o  82.4% always separate wet and dry waste.
o 63.4% frequently observe others doing so.

e Color-Coded Bins:

o 82% find them extremely helpful in
promoting segregation.

o Suggests strong visual cues play a key role in
habit formation.

Communication Strategies

e Songs/Jingles:

o “Swachh Bharat Ka Irada” was the favorite
(58.1%).

o 87.2% believe such songs/jingles effectively
raise awareness.

e Effective Strategies (Multi-Select):

Colorful labeled bins (74.2%)

Positive signs (55.6%)

Convenient bin placement (48.3%)

Public displays of clean zones (32.4%)

o O O O
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USE OF SONGS TO NUDGE PEOPLE: Indore is effectively utilized music
to promote solid waste management and to nudge people toward
wvarious initiatives. Songs were used to shift public mindset regarding
cleanliness in Indore .
YEAR SONG NAME SINGER
2016 GADI WALA AAYA GHRR SE | SYAM BAIRAGI
KACHRA NIKAL
2017 HO HALLA SHAAN
2019 HATTRIC LAGAYENGE PAYAL DEV
2020 SAWCCHTA KA PUNCH SHAAN, ALSO BY JUNE
BANERIJEE AND DEVENDRA
MALVIYA
2021 INDORE LAGAYEGA DEVENDRA MALVIYA AND
CHAKKA SAURABH MEHTA
2022 INDORE CHUYEGA SATWA, SHUBRA AGNIHOTRI
AASMAN
2023 AATHVI BAR SAWACHHTA SHAAN
KA PARCHAM LEHRAYEGA
INDORE
2024 HALLA BOL INDORE SONU NIGAM
USE OF SLOGANS: Indore has developed its unique slogans that
resonates with its local population. Some slogan are :
**AREY WAH BHIYA , CHHA GYA APNA INDORE PHIR SE ...’ This phrase
is used by then chief minister of Madhya Pradesh SHIVRAJ SINGH
CHAUHAN to celebrate repeated wins in SWACHH SURVEKSHAN.
Civic Pride

e 82% of respondents are very proud of Indore
being ranked the cleanest city for 7 years.

e Shows strong civic pride and potential for
community-driven cleanliness efforts.

Which of these places in Indore do you generally expect to be most well
maintained and clean for visitor?

458 reaponses

@ Chappan dukan
@ Sarafa Bazar

B Khajrana Ganeah Mandir

@ Rajwaca Paiace

Do you think the city's cleanliness has attracted more tourists and businesses to

Indore ?

458 responses

@ Yes
@ No

@ Uncertain
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Do you think that Chappan Dukan is clean because each shop has waste bins ?

458 responses

@ Yes mainly due 1o the bins

dartly, bins help but not the only reason

@ Not really, other factors

important
@ No, bins s aren’t the main reason

Do you feel a personal responsibility to maintain the cleanliness of Indore ?

480 responses

Are you aware of any local regulations or initiatives related to waste

management in Indore?

480 responses

The survey shows that Chappan Dukan is widely
perceived as the cleanest and best-maintained place in
Indore, receiving the highest share of responses,
followed by Khajrana Ganesh Mandir, while Sarafa
Bazaar and Rajwada Palace are seen as relatively less
clean. An overwhelming majority of respondents
believe that the city’s cleanliness has positively
attracted more tourists and businesses, highlighting
its strong impact on economic and social growth.
When asked about the reasons behind cleanliness at
Chappan Dukan, opinions are divided almost equal
numbers believe waste bins are the main reason,
while others think bins help but are not the only
factor, indicating that management practices and
public behavior also matter. Additionally, most
people feel a strong personal responsibility to
maintain cleanliness, which reflects high civic
awareness. However, awareness of local waste
management rules and initiatives is only moderate,
suggesting that better communication and education
could further strengthen public participation.

The survey reveals that the song Swachh Bharat Ka
Irada is the most popular among respondents,
receiving a clear majority of votes, while Hai Halla

@ Yes, strongly
@ Yes, somewhat
@ Neutral
@ No, not really
@ No, not at all
@ Yes. | am fully aware
@ | am aware of some
@ | have heard of them, but do not know
details
@ No, | am not aware

and Indore Chuyega Satwa Asman have moderate
appeal, and Halla Bol is the least preferred. This
indicates that certain jingles resonate more strongly
with the public in promoting cleanliness messages. A
significant majority of participants believe that such
songs and jingles are effective in raising awareness
about waste management, showing their value as
communication tools. When it comes to practical
strategies, the most effective measure identified is the
use of colorful and clearly labeled bins, followed by
positive signage and convenient placement of bins.
Other approaches like public displays, social
influence, and incentives are seen as helpful but less
impactful. Finally, there is an overwhelming sense of
civic pride, with most respondents stating they are
very proud of Indore’s achievement in being ranked
India’s cleanest city for seven consecutive years. This
reflects strong public support and emotional
connection to the city’s cleanliness efforts. 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

6
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government reports, case studies, academic research,
and media articles to assess the effectiveness of these
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initiatives and their potential for replication.

SWM VISION, GOALS AND PRINCIPALS
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Summary of city solid waste management and way forward

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 monitoringsystem 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.

Waste Segregation Participation in Indore

Percentage

Participating

Non-Participating

Daily Biodegradable Waste Processed
400 |

Metric Tons

Mon Tue Wed Thu Fri Sat Sun
Day

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 wastesegregation, 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.

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 bio methanation
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. Bio
methanation 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
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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 (Taylan et al,
2008).

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 wuse ofrefuse 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
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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.

e 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. Key Factors Contributing to Indore's Success
5.1 Effective Governance
The proactive role of the Indore Municipal
Corporation (IMC) in implementing and monitoring
waste management.
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.

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

8
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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).

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

e 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.

e 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.

e 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
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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.

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).
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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

The present study on “Application of Nudge Theory
in Solid Waste Management in Indore” clearly
demonstrates that effective urban waste management
is not solely dependent on infrastructure or policy
frameworks, but on the successful integration of
behavioral change, governance, and technological
innovation. Indore has emerged as a leading example
of sustainable urban management by adopting an
Integrated Solid Waste Management (ISWM)
approach that emphasizes segregation at source,
efficient collection systems, recycling, composting,
and minimal landfill dependency. The city’s
consistent top ranking under the Swachh Bharat
Abhiyan reflects the effectiveness and sustainability
of its model. A key finding of this study is the
significant role played by Nudge Theory in
influencing public behavior. Subtle interventions
such as color-coded bins, awareness jingles, public
recognition, and convenient waste disposal systems
have proven highly effective in encouraging citizens
to adopt responsible waste practices. The survey data
indicates high levels of participation in waste
segregation and strong civic pride among residents,
suggesting that behavioral nudges can successfully
complement traditional policy measures. These
findings reinforce the idea that small, low-cost
behavioral interventions can lead to large-scale

African Journal of Geography and Regional Planning
Vol. 12 (1), pp. 001-011, December, 2025
ISSN: 2736-1586
environmental outcomes when supported by
consistent communication and community
engagement.
Moreover, the study highlights the importance of
community participation and civic responsibility as
central pillars of Indore’s success. Citizens are not
merely passive beneficiaries but active stakeholders
in maintaining urban cleanliness. Initiatives such as
public awareness campaigns, school outreach
programs, and digital feedback systems have fostered
a culture of accountability and ownership. This
participatory  approach, combined with strict
monitoring and enforcement by municipal authorities,
has created a self-sustaining system where
compliance becomes a social norm rather than an
obligation. Technological advancements have further
strengthened the efficiency of the system. The use of
GPS-enabled waste collection, GIS-based route
optimization, material recovery facilities, and waste-
to-energy initiatives reflects a modern, data-driven
approach to urban management. At the same time, the
integration of informal waste workers into the formal
system has ensured inclusivity and generated
livelihood opportunities, thereby addressing both
environmental and  social  dimensions  of
sustainability.
However, despite these achievements, the study also
identifies several challenges that must be addressed
to ensure long-term sustainability. Issues such as
financial constraints, increasing waste generation,
limited treatment capacity, and behavioral resistance
in certain sections of society continue to pose risks.
Additionally, the scalability of Indore’s model to
other cities remains a critical concern, as variations in
socio-economic conditions, governance structures,
and public awareness levels may affect
implementation outcomes. Therefore, a one-size-fits-
all approach is not feasible, and localized adaptations
are necessary. In conclusion, Indore’s experience
provides a comprehensive roadmap for sustainable
urban waste management. It demonstrates that the
combination of effective governance, citizen
engagement, technological innovation, and
behavioral  insights can  transform  urban
environments. The application of Nudge Theory, in
particular, offers valuable lessons for policymakers
by showing that influencing human behavior is as
important as building infrastructure. Future research
and policy efforts should focus on enhancing
financial sustainability, expanding infrastructure
capacity, and adapting successful practices to diverse
urban contexts. By doing so, cities across India and
beyond can move towards cleaner, healthier, and
more sustainable urban futures.
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