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Plastic Waste Generation - India & Gujarat

As per CPCB report - 2022-23,
~ 39 lakh TPA * Every two minutes, Gujarat added one tonne of plastic waste

* Gujarat ranked 6" in the country for plastic waste generation
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Alarming Impacts of Plastic Waste on Ecosystem

83% of our drinking water contains plastic which
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Plastic Waste Consumption Vs. Recycling

«  Approximately 70% of plastic

packaging products are

converted into plastic waste in a
short span.
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40% of plastic generation remains
uncollected or mismanaged
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waste is either landfilled or ends up
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Gujarat, the largest plastic manufacturing state should tap this opportunity...
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Plastic becomes pollution

“Take-Make-Dispose" approach as linear economy
model, where resources are extracted, used to
produce goods, and then discarded as waste.

Absence of source segregation of waste

Mixed waste collection resulted in disposal to
landfill or open dumping

Lack of strict enforcement of single use plastic ban

Lack of awareness about the use of polyethylene
substitutes

The big question now - Is plastic a problem for cities?

Used plastic is not a waste. It's an opportunity
trough adopting a circular economy approach

Circular
economy
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Circular economy goes beyond recycling as 9R approach.
Waste is minimized and resources are kept within the
economy when a product has reached the end of its life,
to be used again to create further value.

Strategies

Make product redundant by abandoning its function or by
offering the same function with a radically different product

Make product use more intensive (e.g. by sharing product)

Increase efficiency in product manufacture or use by consu-
ming fewer natural resources and materials

Reuse by another consumer of discarded product which is
still in good condition and fulfils its original function

Repair and maintenance of defective product so it can be

Extend used with its original function

lifespan of
product
and its

parts

Restore an old product and bring it up to date

Use parts of discarded product in a new product with the
same function

Use discarded product or its parts in a new product with a
different function

Process materials to obtain the same (high grade) or lower
(low grade) quality

Useful
application

of mate- : : ; >
rials Incineration of material with energy recovery
Linear
economy
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Benefits of adopting Circular Economy in Plastic

 Reducing raw material dependence by optimising manufacturing processes and designing products for
longevity.

* Help in lowering the carbon emissions. Recycling 1 tonne of plastic could reduce emissions by 1.1 to 3
tonnes of CO2e compared to producing the same tonne of plastics from virgin fossil feedstock.

 Reduce the annual volume of plastics entering our oceans by 80%, reduce GHG emissions by 25%,
create 700,000+ new jobs.

* By reducing landfill waste, the circular economy mitigates land pollution and helps restore soil health.
e A study shows a loss of almost USD 133 billion worth of plastic material value till 2030 due to

unsustainable packaging in India. CE based interventions have the potential of recovering almost 75%
(USD 100 billion) of this projected loss value.

Source: Plastic Waste Management, Issues, Solutions, Case Studies, MoHUA, March 2079
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* Segregation at source level with an intend of focusing on
circular economy by converting waste to wealth by
recovery, reuse and recycle.

In special economic zones, 5% of the total plot area or
minimum 5 plots/sheds are required to be dedicated for
recovery and recycling facility.

Manufacturer of disposable products (such as tin, glass,
plastic packaging etc) are required to provide financial
assistance to the ULBs for establishing proper waste
management facility.

Industrial units who are depended on fuel and located
within 100 km from any solid waste-based RDF plant,
shall replace 5% of their fuel requirement by the RDF
produced fuel.

‘ R D F ﬁi’ﬁiﬁifgﬁ;m CEE-!: - Source: Solid Waste Management Rule (2016)
FOUNDATION UNTeRSI

SWM Rules focuses on circular economy
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Policy framework on plastic waste management in India
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Recycled Manufacture and Plastic Waste Plastic Waste
Plastics Usage Usage (Management and Management Rules
Rules (Amendments) Handling) rules (Amendment)
1998 1999 2003 2009 2011 2016 2018 2018 2022 _
The Plastic Draft Plastic Plastic Waste Plastic Waste Management Rules
Manufacture, Rules Management (Amendment)
Sale and Rules
- Usage Rules ‘/
P O
» ® ®
% 7 & &)/
e Restriction on manufacture, sale, * Thickness of bag 40 Microns * Centralized registration system for
distribution and usage of virgin and » State Level Advisory assigned for monitoring producers, recyclers and
recycled plastic carry bags/ * Multilayered packaging prohibited manufacturers
containers * Strengthening state level monitoring system * Explicit pricing of carry bags omitted
¢ Minimum Thickness 50 microns * Extended Producer Responsibility (EPR) on * Brand owner, plastic waste
Producer, Importer, and Brand Owner and EPR processors etc definition included
shall be applicable ULBs responsible for setting up * Thickness of carry bags not less than
MRF (2016) 120 microns
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Cities should understand the characteristics of
generation of types of plastic

Symbol  Polymer Common Uses Properties Recyclable?
. . . q FPolyethylens "::uf“: :::I-ni Clear, strang Yes;
Study by Central Pollution Control Board (CPCB) indicated that L J toraphthalata o and lightwoight widely recycled
PETE
“...plastic waste generated in cities like Ahmedabad, a major ot o
High-density 2?.!1?.?3 ‘:‘gl;"."‘;' tardwrasion s
. el Q i ) i akdown I lad
chunk (88%) was high-density and low-density polyethylene polyetnyiens shampoo botdss,  her TS ey
such as carry bags, milk pouches, packing items...” N Plastic piping, Gan bo rigid or soft S
3 PDI‘!‘I'“'I'LI" vil.'rgrl ‘fluu-rhg.. u'la_pl.;ls'th:izn-rs; ' te el pra;
-~ cabling insulation, used in construction, .
LJ chioride ~ @" . rool sheeating healthcare, slectronics recy
s &)
1 1 Plagtic bags, Lightweight, .
1- Thermo PIaStIC- RecyCIe PIaStIC ? Low-density %-ﬁ food m‘ap:ing In%c?:s't, wu?'satiln; Iailumundnrb::r‘ass minkaa it
LJ polyethylens =i ile.g. bread, fruit, fails urder mechanical hard o recycle
i | wegetshies) arvd thermal siress
LDPE
A ﬁﬁlﬁ Bottle lids, food ot and reststant . | -
. . . b, i ' ough and re nt; Atan ot recy a
2. Thermo Setting Plastic : Non-Recyclable plastic L5 J Potyprepyten @“hi;‘;:,”;,:'f e s I ol e IO
madical, rope, wialer and chemicals wck local recychi
PP %%a autemabile pars
quu'fﬂt;may i ranily r:::-cled but
80% of the plastics produced are thermoplastics. e.g. Lﬁ‘) Polystyrane plastia cutiery, T e check local recycling
egQ tray
Polyethylene, Polypropylene, Polystyrene and PS
i i W b Mo:
Polyvinylchloride (PVC) are most commonly used. ? Otter plst q‘j; Wew evsier I sty ateriats
L polycarbonate, [E] baby cups, with varieus properties risks contamination
J polyactic fibres) fiberglass of recycling

OTHER
Source: CPCB Report and https://environment.delhi.gov.in/sites/default/files/inline-files/plastic waste_awareness _ppt_1.pdf
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SBM focuses on concept of 3R (Reduce, Reuse,
Recycle) stimulating circular economy

» To ensure maximum resource recovery by converting waste to wealth,
entire India is echoing the concept of 3R promoting circular economy for reduce,
reuse and recycle.

)) The theme of Swachh Survekshan (world’s largest urban cleanliness survey),
for 2024 is Reduce-Reuse-Recycle

)) Under the campaign “Meri LIFE, Mera Swachh Seher” thousands of RRR
(Reduce-Reuse-Recycle) centres have been set up in India

)) Encouraging community participation as citizens contribute their
clothes, shoes, old books, toys and used plastic to be reused or recycled.

)) Other than RRR centers, there are other unique RRR initiatives such as
making murals, artefacts and reusable products, generating energy etc engaging
local governments, Self help group, private organizations etc.
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Surat, Ahmedabad use of plastics in road construction

Surat leads in plastic waste management: Roads built
using 6 lakh tonnes of recycled plastic; 5R model
adopted
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R. Vasudevan, who gave his patent for the system
to the government for free
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Bhavnagar Corporation - Eco Bricks from Plastic Waste

e (Citizens were asked to fill one-
liter PET bottles with around 350

grams or more of non-recyclable OFREEEe
plastic waste, including wrappers > dolifu el
from snacks, milk bags, gutkha, & 3 .‘““’3@“5233:3‘22‘;2:
chocolate, and other similar ' “

plastics.

* Paid Rs. 10 for every three such
filled bottles, or the equivalent of
1 kilogram of plastic waste.

* Implemented in collaboration
with schools.

* 14 tons of plastic waste was used
in developing a garden.

Source: SKP training, Bhavnagar Municipal Corporation
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Junagadh Corporation — Prakrutik Cafe

* 'Prakrutik Plastic Cafe’ - innovative approach to  reum — e — — S
plastic waste management by offering food in : " e & '
exchange for plastic waste

* Started in June 2022, the customers served with
juices for 500 grams of plastic and sancks like
Dhokla, Thepla, Poha, and Aloo parathas for 1 kg
of plastic.

* Managed SHG named Sarvoday Sakhi Mandal and
the government provided infrastructure to SHG
for setting up cafe.

* Not only promotes recycling but also emphasizes
healthy eating by using organically grown
vegetables and serving food in clay utensils.

* The collected plastic is sold to recycling companies
which generates further income for the SHGs.
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Greener Kedarnath - India's First Digital Deposit Refund System

A litter-free Kedarnath Yatra was facilitated by India's first Digital Deposit Refund System (DRS), a highly effective,
community-owned joint initiative.

20 Lakhs plastic bottles collected and recycled; 110 new jobs created and government savings of 3.7 Crore

Problem Statement A
The significant footfall in Kedarnath, @ prominent tourist destination, generated a 4 bty
considerable amount of plastic waste. To address this issue, a Digital Deposit \ ! Environmental Impact:

Refund System was implemented by the Kedarnath Municipal Council. . i " « Clean material was utilized for reuse and recycling.

e A total of 1200 kg of legacy waste was collected and
recycled.

PI‘OjeCt High"g htS ‘ ' T e The Nainital High Court issued a directive through Writ

Project Impacts

PLASTIC REGULATED ZONE

pPetition (PIL) 93 of 2023 to implement the scheme

L. statewide.
. Bottles were labeled by the brand owner, USI and sold to distributors.

Social Impact:
e A behavioral shift toward responsible disposal was
promoted.

2 A distribution network collected and sold USI-labeled bottles to retailers.

Personal Impact:

¢ Local green jobs were generated.

e A national award was instituted by the Ministry of
Electronics, Information, and Technology (MeiTY) for the

Consumers purchased the product, paying X per bottle to retailers. > : e R = ¢ first Digital Innovation on the Deposit Refund System
i - - s implemented in Uttarakhand.

Retail outlets purchased USI-labeled bottles from distributors at X per
bottle and sold them to consumers.

Customers returned USI-labeled empty bottles to the Reverse Vending ek LRFS : A : R o Technological Impact:

Machine (RVM) and received ZX per bottle from an Escrow Account. ] g / S . - T s = 3 ’r e Unique Serial Identification (SUI) was implemented for
. y I & verification and authenticity.

A mobile application was developed to efficiently manage the Digital ’ LY " L . ¢ System transparency and data security were assured.

Deposit Refund System (DRS), facilitating collection and payment f A = S———— v e Traceability for recovered material was established,

mechanisms, complemented by back-end solutions for operations and facilitating reuse, refill, and recycling efforts.

scheme management..
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Plastic Waste Recycling in Itarsi, Madhya Pradesh

* Pioneering initiative to manage plastic waste while
generating economic and environmental benefits.

e Converts plastic waste into usable items, reducing landfill
burden and promoting sustainable urban development

* Plastic waste is collected through MRF Centers and it is then
sorted into categories like PET, HDPE, and LDPE before
shredding and melting

i Quality: Excellent

* Converted into products such as benches, chairs, and paver
blocks.

& Strength: 500 Kg
Water Proof

o bt i

Rust Proof

* These recycled plastic items are installed in public spaces ¥ gm0
like parks and temples. | T Gl Long Lasting

Rate: Low as compared to
Cement/lron Benches

* Arecycled plastic bench costs INR 4,500 compared to INR
8,000 for a cement bench.

Recycled Plastic Bench, Weight: 50 Kg,

Source: INDIA'S CIRCULAR SUTRA, A COMPENDIUM OF GOOD PRACTICES, NIUA, 2025
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Eliminating Single-Use Plastic: Chhattisgarh’s Innovative Steps

 Ambikapur’s innovative approaches such as the
Bartan Bank and Jhola Bank for eco-friendly
alternatives to single use plastic

e Bartan Bank initiative - enables residents to rent
steel utensils, under the ‘ask-use-wash-return’
model, at a minimal cost for community
gatherings, marriages, and other social functions.

* Run by SHGs. Total 8 Bartan banks are being run

empowering 89 women. SN GEE AR R I
TV
* The Bartan Banks generated a total revenue of INR R | | & v a1
16.78 lakhs since 2017, significantly reducing the A I *"*"v“'"r#.;‘@" i

. . . . O
consumption of single-use plastic utensils. | Lol | (st
’ AR IH"’.IT,’I"
P L
y 7

]
|
|

)
-

* The Jhola Banks have sold thousands of cloth and
jute bags, amounting to a revenue of INR 3.5 lakhs. Sartuncliigd] Cadiiia

Shot with my Galaxy A12

Source: INDIA'S CIRCULAR SUTRA, A COMPENDIUM OF GOOD PRACTICES, NIUA, 2025
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Tackling Multi-Layer Plastics: Punjab’s Plastic to Chipboard

Patiala has established Plastic Recycling Facility (PRF) under CSR
initiative

* Facility recycles multilayered plastic (MLP) and converts into
chipboards.

* These chipboards offer an environmentally friendly alternative to
plywood, furniture, roofing sheets, temporary shelters, and damp-
proof walls.

* Plastic waste is sorted and cleaned, then it is shredded into flakes
of around 10 mm in size. These plastic flakes are then further
processed to make a durable chipboard which is resistant to water,
termites, and rust.

* The facility operates with a processing capacity of 10 tonnes of
waste per day, producing around 75 to 100 chipboards daily.

Source: INDIA'S CIRCULAR SUTRA, A COMPENDIUM OF GOOD PRACTICES, NIUA, 2025




Plastic to Alternate Fuel: Co-Processing of Plastics Waste in
Cement Kiln- ACC Cement Limited (Gagal Cement Works)

The Initiator: ACC Limited is India’s foremost manufacturer of cement and concrete. Gagal

Cement Works is one of cement plants in ACC Group. Plastic Waste :- Co-Processing
The Preperation: Green Soldiers from Gagal Cement works launched first project titled Fire sonsor
‘Making Gagal Plastic Free’. Segregation is the essence of effective waste management and
hence, a workshop was organized for the stakeholders. All colony and local village residents @ ' @
were invited for a discussion on the strategy. Green Soldiers team was trained on the ways to Consoijoi belt
segregate the plastic waste. The Green Soldiers team collected about 53 Tonnes of plastic Il Floar Proheater [~ —
waste, which was successfully co-processed in Gagal cement kiln. Triple Silde Gate (I, s
PRI ”_—' ——

The initiative: The plastic waste collected from the villages, colony and plant premises were TN S
weighed at the weighbridge each week after the collection drive. The drive started with | ==
collection of 50 kgs/week, which is presently recording approximately 2 Tonnes of collection | 4 A s Dlaster
per week. This gave a clear indication that the stakeholders were increasingly becoming 3 :
more aware about segregation and concerned about their environment. F A
The result: ] o
* Co-processing of waste at cement kiln is the best disposal option than conventional | -

options of landfilling and incineration. It also substitutes fossil fuel. ::‘;‘.f"‘""b[;""'"“"‘-‘

* The initiative can be replicated across other industries and companies countrywide, as
well as at a global level. The beauty of the initiative is that, keeping the ideas intact, the
projects can easily be moulded to suit the climate, topography and biodiversity of any
area across the world.
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Dehradun - Know Your Plastics Drives

To enhance the Plastic Waste Management rules at Dehradun, India, Earth5R, an Environmental Organization based in India initiated a
project called ‘Know Your Plastics’. The project aims at raising awareness about plastic waste and also aspires to increase recycling rates
of products.

Clean-Up And Classification Of
Plastic Waste

Volunteers visited 10 locations in their « Based on this Plastic waste
neighbourhood to collect the maximum management awareness drives
amount of plastic waste were conducted

« Reduction of Single Use Plastic

Waste Data Utilised For Research Work (SUS)

And Creating Awareness

10 clean-up sessions, analysed the waste collected * Recyclable and reusable plastics
246 plastic waste items were collected

150 Multi-Layer Packaging(MLP)Products

48 Low Density Polyethylene Products (LDPE)
waste

19 Tetra Packs

9 High Density Plastic (HDPE) Products

5 Polyethylene terephthalate (PET)Products
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A holistic IEC campaign to promote behavioural change on waste
management: Jammu

Jammu has undertaken extensive citizen engagement initiatives, including clean-up drives, river restoration projects, nukkad nataks, segregation drives,
Swachhta Rath (mobile messaging vehicle), etc., as part of its IEC campaign that was launched in 2019.

*  The Jammu Municipal Corporation (JMC) engaged with Regional and Urban Development Agency (RUDA), a consulting firm in Jammu supporting
sustainable development, to plan an IEC campaign identifying the threats caused by improper waste disposal like public health and environmental

degradation.
* The JMC and RUDA mapped the stakeholders responsible for the waste management process. They also focussed on BWGs while designing the

IEC initiative About the initiative

Plastic Lao This campaign is a part of an ongoing effort to spread awareness of the need for

Thaila Pao responsible plastic use and its disposal.

Campaign A mini material recovery stall has been set up in a prominent market location to
promote sustainable waste management practices as part of the campaign. Under the
campaign, citizens are encouraged to deposit their household plastic waste at the stall
in exchange for reusable & recycled cloth bags (1 kg of plastic waste = 1 cloth bag).

Save Tawi RUDA initiated a massive campaign, ‘Save Tawi'at Har Ki Pauri temple, collaborating
Campaign with Jammu Municipal Corporation.
The purpose of the campaign was to sensitize people who visit the temple to offer
reverence in an eco-friendly manner and not throw plastics or other kinds of waste in
the Tawi river.
Volunteers were deputed to instruct people to follow physical distancing norms
and throw waste, basis the categories. Awareness was created through public
announcements and jingles in the temple premises.
The campaign collected 1,220 kg of dry waste.

Swachhta Rath | A vehicle, mostly a three-wheeler, is fitted with a speaker playing jingles and runs
-Bin It Right through the streets of Jammu to sensitize residents for segregation of their household
Campaign waste and motivating them to put the right waste in the right dustbin.
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Promote technology innovation — Construction Industry

3D Printing Street Furniture — Eco bricks and construction works
From Plastic Waste to Functional Designs

(a)

(c) : (d)

https://www.wastemanaged.co.uk/our-news/recycling/innovations-plastic-
recycling/#:~:text=Ecobricks:%20Turning%20Plastic%20Waste%20into, waste%20while%20creating%20su  https://www.sciencedirect.com/science/article/pii/S2405844022012725
stainable%20infrastructure.
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Promote technology innovation - Use of Al and digital tools

Al Enabled Sorting Solution For A Profitable Circular Economy; promote machine learnings and potential use of robotics

. L3 :
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https.//www.ellenmacarthurfoundation.org/circular-examples/artificial-intelligence-for-recycling-amp-robotics
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Partnership with startup and eco - entrepreneurs

Reverse Vending Machine for plastic bottle collection Cloth bag vending machine at market areas

sala Q1 Alesal Hellot

CLOTH BAG

VENDING MACHINE

USE CLOTH BAG SAY NO TO SINGLE
USE PLASTIC SAVE ENVIRON 1)

Source: Ahmedabad Municipal Corporation
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Corporate partnership under EPR and CSR- Bisleri greener promise

HOUSING SOCIETY PROGRAMM

4F

\ Plastic Housing Societies
’ agents/NGOs picks sign the
4 800 To N N Es up plastic from the 7 3 participation letter
. 3 doorstep and confirming their
f Plastic Recycled sends it directly participation in the
’ for recycling programme
500,000 300,000
NDIVIDUALS REACHED STUDENTS REACHED
{OUSING SOCIETIES ENROLLED ‘ 4 CORPORATES/HOTELS ENGAGED

Housing Sodiety
members starts
collection of clean
used plastic at their

homes

Bisleri places

communication
materials like posters,
leaflets etc. at the
Housing Society

i;]
Bisleri CSR team conducts
workshops/awareness

session for Housing
Societies

https://www.bottlesforchange.in/home



Collaboration and Partnerships for Circular Economy

[ SHGs and informal workers ][

Startups and innovators

CSR, NGOs, Academic ]

 Engaging Self Help Groups (SHG)
for creating awareness such as
impacts of plastic pollution, ban
on SUP, alternatives of SUP etc.

 Engaging SHG for operation of

MRF centers for proper

segregation of plastic waste

* Creating enterprise of
SHGs/informal workers for

making cloth bags, acting as
Bartan bank (renting steel/glass
utensils for making zero waste

events) etc.

CENTER CEPT RESEARCH
FORWATER AND DEVELOPMENT
AnDSANTATION | e 0 W B® B FOUNDATION

To enhance the collection system
through use of advance technology

Introduce the advance sorting
technology using Al/ML/Robotics

Scaling up the recycling technology
to address the need for different
categorisation of plastics

Promote digital monitoring for
operations

For increase the value addition for
upcycled plastic products

To promote research and
development to address the
prevailing issues

Demonstrate innovation on ground

Community engagement models

Monitoring systems, impact
assessment and evaluation



Cities to adopt the holistic approach for addressing
Plastic Waste Issue

Plastic waste should not be seen in silos, but it needs holistic approach

e Water Supply Department - Plastic littering pollutes lakes and
microplastics threaten drinking water quality.

* Drainage & Sewerage Department - Plastic waste clogs drains and
sewers, leading to urban flooding and sewage overflows

Drainage

* Health Department - Burning and dumping of plastics cause

respiratory and environmental health issues. Plastic

Waste

e Urban Community Development (UCD) - Engage communities and
generate awareness among them on issues due to plastic waste

/N

* Cross-department coordination essential for effective plastic waste
reduction.

* Joint planning, monitoring, and awareness campaigns needed to
tackle the issue of plastic waste management
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In Summary...

i

Community participation for
source segregation is key to
attaining circular economy

Collaboration and partnership
with stakeholders to promote
design circularity

Financial incentive to promote
recycle and reuse —
Performance based contract,
incentives to household for
segregation

Forward linkages with viability
— Market assessment and tie
up with industries

Cluster level recycling and
processing facilities for small
cities

Engagement of women led
self-help group and informal
workers for operations across
the service chain

Promote awareness and
readiness of community

29
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cwas@cept.ac.in

cwas.org.in

About us

The Center for Water and Sanitation (CWAS) is a part of CEPT
Research and Development Foundation (CRDF) at CEPT
University. CWAS undertakes action-research, implementation
support, capacity building and advocacy in the field of urban water
and sanitation. Acting as a thought catalyst and facilitator, CWAS
works closely with all levels of governments - national, state and
local to support them in delivering water and sanitation services in
an efficient, effective and equitable manner.
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