ISSN-2277- 8721

Electronic International Interdisciplinary Research
Journal

&7 EIIR)

Volume-XV, Special Issues - I

OPEN aACC ESS

Jan - Feb 2026

Original Research Article

A STUDY OF AI-DRIVEN WASTE MANAGEMENT PRACTICES
IN MUMBAI AND PUNE

Anupam Dubey

Bhumit Gupta
SYBOM Students
Matrushri Kashiben Motilal Patel Senior College of Commerce & Science,
Thakurli East-421201.

Abstract:

This study examines how waste management and the growth of the green economy in Mumbai and Pune are aided by artificial
intelligence (Al). It tackles urban issues like growing waste, inadequate segregation, and strained infrastructure. The study
examines the use, preparedness, advantages, and constraints of Al in both cities using secondary data. The results demonstrate
how Al enhances environmental sustainability, minimizes emissions, optimizes collection, and improves waste segregation.
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Introduction:

Over 160 million tonnes of waste are produced in India
each year, and this amount is growing as a result of
rapid urbanization and consumption.Because they
mainly rely on manual segregation, erratic collection
routes, and antiquated landfill systems, traditional
waste management techniques are ineffective. Through
robotics, 10T smart sensors, machine learning, and
predictive analytics, artificial intelligence provides
answers to these problems.Pune is more developed in
terms of segregation and community involvement,
while Mumbai has significant problems because of its
dense population and constrained landfill space. They
are perfect for comparative analysis because of this
contrast. By relating waste problems to Al-driven
innovations, the introduction establishes the
background.

Objectives of the Study:

1. To assess Mumbai's and Pune's current waste
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management systems and pinpoint the main
operational issues.

2. To compare the two cities' infrastructure, budget,
administrative capacity, and citizen behavior in
relation to Al readiness.

3. To offer practical suggestions for expanding Al-
based waste solutions to legislators and municipal
authorities.

Scope of the Study:
Municipal solid waste (MSW) produced under BMC
and PMC jurisdiction is the exclusive focus of this
study.
It makes use of secondary data from government
reports, scholarly studies, and smart city dashboards
from 2018 to 2024. Hazardous waste and biomedical
waste are not included in the scope.Waste segregation,
route optimization, recycling automation, and Internet
of Things-based monitoring systems are among the Al
applications discussed.
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Significance of the Study:

India has a pressing need for sustainable waste
solutions, which makes the study crucial. Al lowers
health risks for sanitation workers while enhancing
recycling, cleanliness, and segregation. By conserving
resources, cutting emissions, and encouraging circular
economy  practices, it enhances economic
sustainability.

The study can help policymakers understand how Al
can be expanded throughout Indian cities.

1. Environmental Significance

1. Reduction of Landfill Burden: Al applications
streamline waste segregation, ensuring higher
recovery of recyclables and organics, thereby
reducing dependency on landfills. Improved
sorting minimizes contamination, allowing
cleaner material streams for recycling and
composting.

2. Mitigation of Greenhouse Gas Emissions: By
optimizing  collection routes, processing
efficiency, a nd energy recovery through
Aldriven  predictive models, the study
contributes to reduced CO02 and methane
emissions from both transportation and
decomposition of organic waste.

3. Resource Conservation: Intelligent sorting and
valorization efforts enable recovery of raw
materials such as metals, plastics, glass, and
paper, decreasing the necessity for virgin
resource extraction. 4. Integration into Circular
Economy Models: The insights obtained allow
policymakers and urban planners to embed Al
within circular economy frameworks, fostering
sustainable resource loops where waste is
converted into value-added products or energy.

2. Health and Social Impact

1. Improving  Sanitation =~ Worker  Safety:
Automating hazardous waste segregation at
source and within processing facilities reduces
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direct human exposure to pathogens and harmful
substances.

2. Community Engagement and Education: Al-
driven intelligence can provide real-time
feedback to citizens via smart bins and mobile
applications, promoting responsible waste
segregation practices and participation in
municipal initiatives.

3. Public Health Benefits: By enhancing efficiency
in collection and processing, the proliferation of
open dumps or waste stagnation in urban areas
diminishes, reducing vectorborne diseases and
overall public health risks.

3. Technological Advancement

1. Operational Efficiency: Predictive algorithms for

route optimization, real-time monitoring, and

Alguided processing enhance  municipal
efficiency, resource allocation, and budgetary
savings.

2. Data: Driven Policy Formation: The study
highlights the ability of Al to generate actionable
insights for policymakers, enabling evidence-
based decisions, scenario modeling, and long-
term MSW management planning.

3. Scalability and Replicability: Demonstrating
successful Al implementation in BMC and PMC
zones offers a replicable blueprint for other
Indian  municipalities, fostering  systemic
adoption of intelligent MSW systems.

4. Economic and Strategic Implications

1. Cost Reduction and Resource Optimization: All
enabled decisions for collection scheduling,
predictive maintenance of equipment, and
material recovery pipelines ensure operational
cost minimization.

2. Fostering Green Economy Opportunities:
Valorization of organic and inorganic waste into
energy, biogas, biodiesel, or secondary raw
materials supports entrepreneurial initiatives,
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job creation, and in industrial partnerships in
sustainability-focused sectors.

3. Alignment with National and Global Goals: The
study reinforces India's commitment to
Sustainabl e Development Goals (SDGs),
especially SDG 1 1 (Sustainable Cities), SDG 12
(Responsible Consumption and Production), and
SDG 13 (Climate Action), by quantitatively
assessing mitigation of environmental impacts
through intelligent interventions.

5. Policy and Governance Significance

1. Scalable Al Models for Urban Governance: This
research provides a comprehensive framework
for integrating Al with municipal waste
operations, helping governments transition from
conventional, reactive systems to proactive,
data-driven governance.

2. Evidence for Regulatory Reforms: Policy
recommendations arising from Allied waste
analyses can support regulations promoting
formalized recycling networks, incentivizing
private sector participation, and adhering to
environmental compliance standards.

3. Enhancing Accountability and Transparency:
Realtime monitoring and reporting foster
transparency, encouraging citizen trust and
improving stakeholder collaboration across
public and private sectors.

6. Socio - Cultural Implications

1. Behavioral Influence: By providing feedback
mechanisms and  gamification  through
I0Tenabled smart bins, the study contributes to
changing citizen behaviors toward responsible
waste handling.

2. Sustainable  Urban  Culture  Promotion:
Highlighting Al's role in urban waste
management fosters environmental
consciousness among communities, encouraging
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collective responsibility toward sanitation and
sustainability.
The study's significance lies in its holistic
approach to integrating Al into urban MSW
management, merging environmental
sustainability, public health, technological
innovation, socioeconomic  benefits, and
governance improvements. By demonstrating
actionable outcomes, it positions Al as a critical
catalyst for scaling sustainable urban practices,
offering a replicable model for cities across India
and similar emerging economies. The research
also underlines that the interplay between
technology and policy can achieve measurable
efficiency, material recovery, and societal
wellbeing, ensuring long-term urban resilience.
Review of Literature:
According to the literature, Al-driven waste
management makes things more efficient by
automatically sorting waste, using smart collection,
and finding the best routes. Technologies like machine
learning and computer vision make recycling more
accurate and lower the costs of running a business.
Even with these benefits, there are still problems with
data availability, cost, and large-scale implementation.
Research Methodology:
The study follows a qualitative and descriptive research
design. It uses only secondary data from government
reports, academic articles, NGO reports, and Al case
studies. Comparative analysis is used to examine
Alreadiness in both cities. Limitations include limited
real-time
All data and early adoption stages in India.
Data Analysis and Interpretation:
Mumbai faces significant landfill pressure, produces
6500—7000 tonnes of waste every day, and has little
use of Al. Pune produces 2100—2300 tonnes per day,
has strong community involvement (Swatch), and is
seeing an increase in the use of automated Material

56 | Page



ISSN-2277- 8721

gg EI I R Electronic International Interdisciplinary Research
Journal

Volume-XV, Special Issues - 1

OPEN 81\(( ESS

Recovery Facilities (VIRFs) and smart bins. However,
there are currently only pilot projects for smart bins.
Route optimization and Al segregation systems can
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help both cities, but data indicates Pune is more
prepared for Al than Mumbai.

Table Al: Daily Waste Generation (2023-2024)

City Daily Waste Generated | Segregation Rate | Landfill mart Bins
(Tonnes/Day) Dependency Installed

Mumbai (BMC) | 6,500-7,000 very High 450

Pune (PMC) 2,100-2,300 67% Moderate 1,200

Appendix B: Al Technologies Used in Waste Management

Table Bl: Al Solutions in India

Al Technology Application Cities Using It
10T Smart Bins Real-time fill-level detection Pune, Indore
Al Segregation Machines Waste sorting by material type Pune (MRFs)
GPS Route Optimization Garbage truck route planning Mumbai, Surat
Drone Surveillance Illegal dumping monitoring Mumbai
Computer Vision Cameras Street cleanliness monitoring Mumbai, Nagpur
C: Sample Al-Based Waste Segregation Workflow 2. Garbage overflow is decreased by smart bins.
I. Waste enters the Material Recovery Facility (VIRF). 3. Pune demonstrates improved citizen readiness and
2. Al-enabled conveyor cameras scan the waste. technology.
3. Deep-learning models identify plastic, metal, glass, 4. Mumbai has an immediate need for extensive Al
paper. facilities.
4. Robotic arms separate materials. 5. Al improves recycling efficiency and lowers

5. Segregated recyclable waste is sent to recycling
units.
6. Organic waste transferred to compost/biogas plants.

D: Carbon Emission Reduction Through Al
Parameter Traditional | Al-Integrated
Model Model
Fuel used in waste | High 20—3
collection 0% lower

Landfill emission | very High Reduced
significantly
Recycling Rate 15-20% 50-60%

Findings:
1. Al significantly increases the accuracy of waste
segregation.
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operating costs.

. Al forecasts waste production and enhances

collection scheduling.

Intelligent sensors notify authorities prior to the
filling of bins 8. Automated sorting lowers workers'
health risks

Suggestions:

Increase investment in Al-driven segregation plants.
Install smart bins across all wards.

Develop citizen-friendly Al-based mobile apps.
Train municipal workers on Al systems.

Encourage public-private partnerships for smart
waste technologies.

Integrate Al systems into Swachh Bharat
dashboards for real-time monitoring.
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e Partner with startups for innovative waste-tech
pilots
e Mandate data sharing frameworks between

Journal

municipalities and recyclers

Conclusion:

Al technologies have the potential to boost the green
economy and transform waste management. Mumbai
has a greater need and potential, but Pune currently
leads because of better segregation and citizen
involvement. Cleaner cities and sustainable urban
development will result from scaling Al solutions. Al
can support sustainable urban development, lessen the
strain on landfills, and improve circular economy
practices. In general, expanding Al solutions
throughout cities is not only creative but also crucial
for eventually creating communities that are more
intelligent, healthier, and ecologically conscious.

ISSN-2277- 8721

Electronic International Interdisciplinary Research

Jan - Feb 2026

Original Research Article

References/Bibliography:

(APA References)

¢ Bhada-Tata & Hoornweg (2018). What a Waste 2.0.

e CPCB (2023). MSW Annual Report.

o MoHUA (2022). SBM 2.0 Report.

e BMC (2023). Waste Status Report.

e PMC (2023). SWM Report.

e Gupta & Singh (2022). Al in Smart Cities.

o Kamble et al. (2020). Big Data & Sustainability.

e Sharma & Tiwari (2021). Deep Learning Waste
Classification.

o NITI Aayog (2021). Al Strategy.

e Smart Cities (2023). Al Use Cases.

e WEF (2023). Al in Waste Management.

Cite This Article:

Dubey A. & Gupta B. (2026). A Study of Al-Driven Waste Management Practices in Mumbai and Pune. In
Electronic International Interdisciplinary Research Journal: Vol. XV (Number I, pp. 54 — 58).

SJIF Impact Factor: 8.549

Peer Reviewed Refereed Journal

58| Page



