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The 2018 Maharashtra Plastic Ban, enacted on March 23, 2018, targeted single-use
Check for . . . g
updates plastics to mitigate environmental degradation and reduce waste management burdens
in urban centers like Nagpur City. This study investigates the ban’s economic impact on
Nagpur’s plastic waste management system during 2020-21, leveraging verified data
DOI from the Central Pollution Control Board (CPCB, 2021)—14,250 tons per annum (TPA)
total plastic waste and 565 TPA recyclable—and a landfill tipping fee of Rs 750 per tons
(Times of India, 2016). By analyzing the ban’s reported 15% waste reduction (2,515 TPA,
Funding: This research received no Tekade, 2020) and contributions from recycling efforts, the research quantifies economic
specific grant from any funding agency in  benefits through cost savings. Results indicate Rs 18.86 lakh in annual landfill savings
the public, commercial, or not-for-profit ~from reduced waste volumes and an additional Rs 4.24 lakh from diverting 565 TPA via
sectors. recycling, yielding a total economic benefit of Rs 23.1 lakh for 2020-21. Contextualized
against the Nagpur Municipal Corporation’s (NMC) Rs 96.22 crore investment in waste
management infrastructure (Times of India, 2016), these savings represent a modest yet
significant 0.24% cost recovery, underscoring the ban’s fiscal efficacy. The analysis
employs straightforward cost calculations (quantity x unit cost) to highlight how waste
reduction and recycling alleviate municipal expenditure. This study offers NMC and
policymakers’ actionable insights to optimize waste management strategies
d . . economically, emphasizing the ban’s pivotal role in reducing disposal costs and
ownload, reuse, re-print, modify, . .
distribute, andfor copy their supportlpg sustainable urban (.ievelopment. It also lays th.e gl.‘oypd\./vork for future
contribution. The work must be  research intolong-term economic trends and enhanced recycling initiatives in Nagpur.

Copyright: © 2024 The Author(s).
This work is licensed under a

With the license CC-BY, authors retain
the copyright, allowing anyone to

properly attributed to its author.
Keywords: Plastic Waste, 2018 Maharashtra Plastic Ban, Economic Impact, Nagpur,
Waste Management, Landfill Savings, Recycling Benefits

1. INTRODUCTION

The proliferation of plastic waste in urban India has emerged as a pressing environmental and economic concern,
particularly in rapidly growing cities like Nagpur, a major hub in Maharashtra with a population exceeding 2.36 million
(Census 2011). Prior to the 2018 Maharashtra Plastic Ban, Nagpur’s plastic waste generation reached an estimated
16,765 tons per annum (TPA), calculated from a daily output of 45.96 tons (Times of India, Jan 31, 2019). This substantial
volume placed a heavy burden on the Nagpur Municipal Corporation (NMC), responsible for waste collection, processing,
and disposal across the city’s 217 square kilometers. With landfill tipping fees pegged at Rs 750 per tons (Times of India,
Apr 29, 2016), the pre-ban annual disposal cost approximated Rs 1.26 crore, straining municipal finances despite
significant investments, such as the Rs 96.22 crore allocated in 2016 under the Swachh Bharat Mission for solid waste
management infrastructure (Times of India, 2016). The reliance on landfilling, coupled with limited recycling capacity—
evidenced by only four registered recycling units in 2020-21 (CPCB, 2021)—underscored the need for innovative and
cost-effective waste management solutions.
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Economic Impact of the 2018 Maharashtra Plastic Ban on Plastic Waste Management in Nagpur City (2020-21)

In response, the Maharashtra government introduced the Plastic and Thermocol Products (Manufacture, Usage, Sale,
Transport, Handling and Storage) Notification on March 23, 2018, a landmark policy banning single-use plastics,
including plastic bags below 50 microns, disposable cutlery, and thermocol products. Enforced with fines and compliance
checks, the ban aimed to reduce plastic waste generation, promote biodegradable alternatives, and alleviate the
environmental and fiscal pressures on urban local bodies like NMC. By 2020-21, two years post-implementation,
Nagpur’s total plastic waste had decreased to 14,250 TPA, with 565 TPA identified as recyclable and processed by the
city’s recycling units (CPCB, 2021). This reduction of approximately 2,515 TPA—derived from the difference between
pre-ban (16,765 TPA) and post-ban (14,250 TPA) estimates—aligns with a reported 15% decline in plastic waste
attributed to the ban’s enforcement (Tekade, 2020). While the precise attribution to "Tekade, 2020" awaits full citation
verification, the figure corroborates broader Maharashtra trends, where the ban curtailed waste generation by a similar
margin (Kumar et al., 2022). This shift not only reduced landfill dependency but also opened avenues for recycling,
potentially transforming waste into an economic resource.

The economic implications of this policy intervention are critical for Nagpur, where waste management constitutes
a significant portion of municipal expenditure. The pre-ban landfill cost of Rs 1.26 crore (16,765 TPA x Rs 750/tons)
highlights the fiscal stakes, with even marginal reductions offering substantial savings. Post-ban, the processing of 565
TPA recyclable waste and the 2,515 TPA decrease suggest a dual economic benefit: avoided landfill costs and potential
recycling revenue, though the latter remains underexplored locally. NMC’s Rs 96.22 crore investment, part of a Rs 308
crore Swachh Bharat project, reflects a commitment to modernizing waste systems, yet the ban’s specific contribution
to cost efficiency remains unquantified. This study addresses this gap by focusing on 2020-21, a pivotal year capturing
the ban’s early impacts, to evaluate its economic effects on Nagpur’s plastic waste management. It calculates landfill
savings from the 2,515 TPA reduction, assesses the cost avoidance from recycling 565 TPA, and contextualizes these
benefits within NMC’s budgetary framework. By providing a detailed economic analysis, the research aims to equip NMC
and policymakers with evidence to optimize waste disposal strategies, reduce fiscal burdens, and inform future policy
enhancements, while laying the groundwork for longitudinal studies on the ban’s sustained impact.

Nagpur’s experience mirrors broader urban challenges in India, where plastic waste, constituting 5-10% of
municipal solid waste, overwhelms disposal systems (Kumar et al.,, 2022). The 2018 ban, alongside national initiatives
like the 2022 Extended Producer Responsibility (EPR) guidelines, represents a shift toward sustainable waste
management. However, its economic success in Nagpur hinges on translating waste reduction into measurable fiscal
relief—a task this study undertakes by focusing on 2020-21 data. The analysis not only highlights immediate savings but
also explores the ban’s role in reshaping NMC’s waste management priorities, offering a model for other Indian cities
grappling with similar issues.

2. STATEMENT OF THE PROBLEM

Plastic waste management in Nagpur City burdens the Nagpur Municipal Corporation (NMC) with high landfill
costs—Rs 1.26 crore annually for 16,765 tons per annum (TPA) at Rs 750/tons pre-2018 ban (Times of India, 2016;
2019). The 2018 Maharashtra Plastic Ban reduced this to 14,250 TPA by 2020-21, a 2,515 TPA drop, with 565 TPA
recycled (CPCB, 2021). Despite NMC’s Rs 96.22 crore investment (2016), the ban’s economic impact—savings from
reduced landfilling and recycling—remains unquantified. National studies (e.g., Kumar et al., 2022) lack Nagpur-specific
cost analysis. This study examines 2020-21 data to assess these savings, addressing the gap in understanding the ban’s
fiscal benefits for NMC.

3. SIGNIFICANCE OF THE STUDY

This study evaluates the economic impact of the 2018 Maharashtra Plastic Ban in Nagpur for 2020-21, where plastic
waste dropped from 16,765 TPA to 14,250 TPA, with 565 TPA recycled (CPCB, 2021). By quantifying savings from a
2,515 TPA reduction at Rs 750/tons landfill cost (Times of India, 2016), it provides the Nagpur Municipal Corporation
(NMC) with evidence to optimize its Rs 96.22 crore waste management investment (2016). The findings reveal cost
reductions from waste diversion and recycling, aiding NMC in budget planning and ban enforcement. Academically, it
fills a gap in localized economic analysis, offering urban India a framework to assess plastic ban policies economically.
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4. REVIEW OF LITERATURE

e Kumar, S, et al. (2022). “Plastic Waste Management in India: Challenges, Opportunities, and Roadmap
for Circular Economy.” Sustainability, MDPI: Found that the 2018 Maharashtra Plastic Ban reduced
plastic waste by 15% statewide, easing waste management pressures. Noted potential cost savings but
lacked economic specifics for cities like Nagpur.

e Singh, P.,, & Sharma, V. (2019). “Economic and Environmental Assessment of Plastic Waste Management
in Urban India.” Journal of Cleaner Production: Revealed that landfill costs range from Rs 500-1000/tons, with
recycling offering economic benefits. Highlighted national trends, missing localized analysis for Nagpur’s context.

e Central Pollution Control Board (2021). “Annual Report on Plastic Waste Management 2020-21.” CPCB:
Reported Nagpur’s 2020-21 plastic waste at 14,250 TPA total, with 565 TPA recyclable. Provided data
without assessing economic impacts on municipal costs.

e Times of India (2019, Jan 31). “Nagpur generates 45.96 tons of plastic waste per day”: Established a pre-
ban baseline of 16,765 TPA for Nagpur. Offered no post-ban economic evaluation.

5. RESEARCH GAP

Found that existing literature lacks a detailed economic analysis of the 2018 Maharashtra Plastic Ban’s impact on
Nagpur’s waste management costs in 2020-21, with studies like Kumar et al. (2022) focusing on statewide trends and
CPCB (2021) providing data without cost insights. This study addresses this by quantifying Nagpur-specific landfill
savings from a 2,515 TPA reduction and recycling benefits from 565 TPA for NMC'’s fiscal planning.

6. OBJECTIVE OF THE STUDY

To assess the economic impact of the 2018 Maharashtra Plastic Ban on Nagpur’s plastic waste managementin 2020-
21, by calculating landfill cost savings from a 2,515 TPA reduction and recycling benefits from 565 TPA (CPCB, 2021)
against NMC’s Rs 750/tons disposal cost (Times of India, 2016).

Population: All plastic waste generated and managed by the Nagpur Municipal Corporation (NMC) in Nagpur City
during 2020-21, totaling 14,250 tons per annum (TPA) as reported by CPCB (2021)

Sample Size: The specific quantities of plastic waste impacted by the 2018 ban in 2020-21: 2,515 TPA reduced and
565 TPA recycled, derived from CPCB (2021) data on Nagpur’s total waste (14,250 TPA).

7. METHODOLOGY
1) Data Collection:
e Gathered secondary data from reliable public sources to ensure accuracy and relevance.

e Sourced 2020-21 plastic waste volumes (14,250 TPA total, 565 TPA recyclable) from the Central Pollution
Control Board’s Annual Report on Plastic Waste Management 2020-21 (CPCB, 2021).

e Obtained pre-ban plastic waste estimate (16,765 TPA, based on 45.96 tons per day x 365) from Times of
India (Jan 31, 2019).

e Extracted landfill cost (Rs 750/tons) and NMC'’s waste management funding (Rs 96.22 crore in 2016) from
Times of India (Apr 29, 2016).

e Validated data consistency across sources, confirming CPCB figures align with local waste trends.
2) Data Analysis:

e (alculated landfill savings by multiplying the 2,515 TPA reduction (16,765 TPA pre-ban - 14,250 TPA post-
ban) by Rs 750/tons landfill cost.

e Assessed recycling benefits by multiplying 565 TPA (recyclable waste diverted) by Rs 750/tons,
representing avoided landfill expenses.
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Determined total economic impact by summing landfill savings and recycling benefits.

Compared total savings to NMC’s Rs 96.22 crore investment to evaluate the ban’s contribution to cost
efficiency.

Used basic arithmetic to ensure transparency and replicability of economic findings.

Data Analysis and Interpretation

Analysis:

Determined pre-ban waste baseline: 45.96 tons per day (Times of India, 2019) x 365 days = 16,765 TPA,
reflecting Nagpur’s plastic waste before the 2018 ban.

Confirmed post-ban waste: 14,250 TPA in 2020-21 (CPCB, 2021), validated against municipal trends.
Calculated landfill savings: 2,515 TPA reduction (16,765 - 14,250 TPA) x Rs 750/tons landfill cost (Times of
India, 2016) = Rs 18,86,250, based on avoided disposal expenses.

Assessed recycling benefits: 565 TPA recycled (CPCB, 2021) x Rs 750/tons = Rs 4,23,750, representing costs
saved by diverting waste from landfills.

Computed total savings: Rs 18,86,250 (landfill) + Rs 4,23,750 (recycling) = Rs 23,10,000 (~Rs 23.1 lakh), the
ban’s direct economic impact in 2020-21.

Evaluated relative impact: Rs 23,10,000 + Rs 96,22,00,000 (NMC’s 2016 investment, Times of India, 2016) =
0.24% cost recovery, contextualizing savings within NMC’s budget.

Table: Economic Impact Summary:

Item Pre-Ban (TPA) | Post-Ban 2020-21 (TPA) Reduction (TPA) Cost (Rs/tonne) Savings (Rs)
Total Plastic Waste 16,765 14,250 2,515 750 18,86,250
Recyclable Waste - 565 - 750 4,23,750
Total Savings - - - - 23,10,000

8. INTERPRETATION

Landfill savings of Rs 18,86,250 (~Rs 18.86 lakh) demonstrate the ban’s significant reduction of 2,515 TPA,
lowering NMC’s disposal burden by 15% of pre-ban waste (2,515 + 16,765).

Recycling benefits of Rs 4,23,750 (~Rs 4.24 lakh) highlight the economic value of diverting 565 TPA, though
limited by Nagpur’s four recycling units (CPCB, 2021).

Total savings of Rs 23,10,000 (~Rs 23.1 lakh) represent a measurable economic gain in 2020-21, reducing
pre-ban landfill costs (Rs 1,25,73,750) to Rs 1,02,63,750 post-ban (13,685 TPA x Rs 750).

The 0.24% recovery against NMC’s Rs 96.22 crore investment indicates an initial fiscal relief, suggesting
potential for greater impact with enhanced recycling capacity.

These results affirm the ban’s role in cost efficiency, providing a baseline for scaling waste management
strategies in Nagpur.

9. FINDINGS

Established that the 2018 Maharashtra Plastic Ban significantly reduced Nagpur’s plastic waste by 2,515
tons per annum (TPA) in 2020-21, dropping from an estimated 16,765 TPA pre-ban (calculated as 45.96
tons per day x 365 days, Times of India, Jan 31, 2019) to 14,250 TPA post-ban (CPCB, 2021); this reduction,
equivalent to a 15% decrease (2,515 + 16,765), saved Rs 18,86,250 (~Rs 18.86 lakh) at a landfill tipping fee
of Rs 750/tons (Times of India, Apr 29, 2016), directly lowering NMC’s disposal burden.
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Determined that recycling efforts in 2020-21 processed 565 TPA of plastic waste (CPCB, 2021), facilitated
by Nagpur’s four registered recycling units, avoiding Rs 4,23,750 (~Rs 4.24 lakh) in landfill costs (565 TPA
x Rs 750/tons); this represents 4% of the post-ban waste (565 + 14,250), a modest contribution limited by
capacity but critical for cost avoidance and waste diversion.

Confirmed that the total economic savings from the ban in 2020-21 reached Rs 23,10,000 (~Rs 23.1 lakh),
combining Rs 18,86,250 from landfill reduction and Rs 4,23,750 from recycling, reducing NMC’s annual
disposal cost from Rs 1,25,73,750 pre-ban (16,765 TPA x Rs 750) to Rs 1,02,63,750 post-ban (13,685 TPA x
Rs 750, where 13,685 TPA = 14,250 - 565); this Rs 23.1 lakh cut reflects an 18.4% decrease in disposal costs
(23,10,000 + 1,25,73,750).

Found that the Rs 23.1 lakh savings in 2020-21 equate to 0.24% of NMC’s Rs 96,22,00,000 waste
management investment allocated in 2016 (Times of India, 2016), a small but measurable fiscal relief; this
percentage, while modest, highlights an initial economic benefit within a Rs 308 crore Swachh Bharat
framework, suggesting that stronger ban enforcement or expanded recycling could amplify savings over
time.

10. CONCLUSION:

Concluded that the 2018 Maharashtra Plastic Ban generated economic savings of Rs 23,10,000 (~Rs 23.1
lakh) for Nagpur in 2020-21, comprising Rs 18,86,250 (~Rs 18.86 lakh) from a 2,515 TPA reduction in
plastic waste (16,765 TPA pre-ban to 14,250 TPA post-ban, CPCB, 2021; Times of India, 2019) and Rs
4,23,750 (~Rs 4.24 lakh) from recycling 565 TPA, both calculated at a landfill cost of Rs 750/tons (Times of
India, 2016).

Affirmed that these savings reduced NMC'’s annual disposal cost from Rs 1,25,73,750 pre-ban (16,765 TPA
x Rs 750) to Rs 1,02,63,750 post-ban (13,685 TPA x Rs 750), a 18.4% decrease, recovering 0.24% of NMC'’s
Rs 96,22,00,000 investment in waste management (2016); this demonstrates the ban’s immediate fiscal
benefit within the Rs 308 crore Swachh Bharat framework.

Suggested that scaling recycling capacity beyond the current 565 TPA (4% of 14,250 TPA) and strengthening
ban enforcement could amplify savings, potentially offsetting a larger share of NMC’s Rs 96.22 crore budget
and enhancing long-term cost efficiency in Nagpur’s waste management system.

11. RECOMMENDATIONS

Recommend that NMC expands recycling capacity beyond 565 TPA (CPCB, 2021) by adding units or
upgrading existing ones, increasing diversion from landfills (Rs 750/ton, Times of India, 2016) to boost
savings above Rs 4.24 lakh.

Suggest stricter enforcement of the 2018 ban through fines and awareness campaigns to sustain or exceed
the 2,515 TPA reduction, further cutting landfill costs beyond Rs 18.86 lakh.

Propose integrating economic incentives (e.g., subsidies for recyclers) into NMC’s Rs 96.22 crore strategy
(2016), enhancing the 0.24% cost recovery and long-term fiscal efficiency.
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