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Preface

Plas�cs, when invented in the early 1900s were seen as a miracle product. Since then, its presence has 

become all pervasive with the vast range of products being made from it. But the very characteris�cs 

that made it the most sought a�er material for product development- it's low-cost, light-weight, water 

resistance, durability, non-reac�vity, non-biodegradability, became reasons for its indiscriminate use 

leading to the huge and growing challenge of managing plas�c waste.

With global plas�c waste touching 400 million tons of plas�c waste annually, plas�c pollu�on has now 

become one of the most pressing environmental challenges of our �me. From vast ocean gyres filled 

with plas�c debris to chocked sewage systems and overflowing landfills, the impact of plas�c pollu�on 

is disastrous. Single-use plas�cs, in par�cular, have become ubiquitous in our daily lives, contribu�ng 

significantly to environmental degrada�on and the endangerment of wildlife.

Recognising the important impact of individual choices, ac�ons and lifestyles on the environment, the 

Hon'ble Prime Minister of India Shri Narendra Modi announced Mission LiFE (Lifestyle for Environment) 

as a global mass movement towards achieving the goals of sustainability. Stopping use of Single Use 

Plas�cs (SUP) is among the seven key themes of Mission Life. 

In 2018, “Beat Plas�c Pollu�on” was announced as the theme of the World Environment Day. Aligning 

with the WED theme, CEE in partnership with the United Na�ons Environment Programme (UNEP) and 

Ministry of Environment Forests and Climate Change (MoEFCC), developed a resource kit “Towards 

responsible use of plas�cs: Reduce, Reuse, Recycle”. The current publica�on was first developed at the 

�me, as a teachers' manual. The current publica�on is a revised edi�on with updated contents and a 

new look. In the face of the plas�c crisis, the core principles of the circular economy - 3Rs: Reduce, 

Reuse, Recycle – offer a prac�cal framework for addressing the problem of plas�c pollu�on. Reducing 

our consump�on of single-use plas�cs, finding innova�ve ways to reuse, and ensuring proper recycling 

prac�ces are key towards addressing the global issue of plas�c waste. 

This handbook is designed to equip high school youth with the knowledge, tools, and strategies 

necessary to become agents of change in their communi�es. Through engaging ac�vi�es, informa�ve 

ar�cles, and prac�cal �ps, our goal is not only to raise awareness about the issue of plas�c pollu�on but 

also to inspire ac�on and foster a sense of responsibility towards the environment.

As you embark on your journey towards the responsible use of plas�cs, through this handbook, we 

encourage you to approach the material with an open mind and a willingness to learn. Together, we have 

the power to make a difference and create a world where plas�c pollu�on is no longer a threat to our 

planet.

Kar�keya V. Sarabhai

Director, CEE





MESSAGE FROM

Ramesh Chauhan
Chairman, Bisleri

Congratula�ons to CEE for developing a learning module for students to understand the wonderful material 

‘Plas�c’ which has become an integral part of our daily life. This book elaborates on how plas�c is to be used 

judiciously and disposed of sensibly post use, to ensure a sustainable future for all. It’s a great ini�a�ve to 

create a cleaner, healthier planet.

At Bisleri, sustainability has always been a fundamental aspect of our approach to business. Our commitment 

to a ‘Greener promise’ is demonstrated by being an environmentally conscious organisa�on, driving 

sustainable ini�a�ves - from sourcing of raw materials to final packaging of products. We use only those 

materials that are 100% recyclable. We are one of the first consumer goods companies in India to become 

plas�c neutral and water posi�ve. We collect and recycle more plas�c than we put in the market. Also for 

every litre of water we draw from the ground, we replenish 1.08 litres.

Our ‘Bo�les for change’ ini�a�ve is a comprehensive effort to address the issues related to used plas�c. We 

believe used plas�c is a valuable resource that can be recycled. Our programme focuses on building 

awareness about cleaning, sor�ng and recycling used plas�c and we provide enabling infrastructure to 

collect the used plas�c and send it directly for recycling. We have collaborated with leading educa�onal 

ins�tu�ons, corporates, municipal corpora�ons, housing socie�es and hotels and restaurants to create 

awareness about the value of used plas�c and bring about behaviour change among people to build a circular 

economy.

Bisleri is delighted to be part of this ini�a�ve to raise awareness and educate consumers about this 

wonderful material called plas�c and the importance of promo�ng sustainable prac�ces. 

Let us all join hands in this journey to create a greener world for genera�ons to come.

Ramesh Chauhan     .





CHAPTER  01

An Introduction 
to Plastics
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Polymers

What are Plastics made of ?

Introduc�on
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It is very difficult to realise how 

important plas�cs have become 

in our everyday lives. We always 

seem to have known these 

materials, and we tend to take it 

for granted that they occur 

every day and all around us, for 

example in our clothing, the pen 

that we write with, the chair that 

we sit on or the wrapping of the 

food that we eat. Look around 

you; how much plas�c do you 

see? So it is some�mes hard to 

believe that plas�cs have only 

been commonly available for the 

last one hundred years.

Yet in this �me the impact that 

they have made upon the quality 

of our lives and on the products 

that we have access to has been 

enormous.

Plas�cs give us the possibility of 

manufacturing well-designed, 

beau�ful products from the 

many different types of plas�cs 

materials that are commonly 

available today. The very 

proper�es that make them 

valuable have, within a century 

a�er their introduc�on into the 

market, made them into a life-

threatening menace.

This book aims to show you a 

li�le of what can be done to use 

this miracle product more 

judiciously.

The word plastic comes from 

the Greek word plastikos,

which means 'able to be shaped 

or moulded'. Plastics are 

polymers that can be moulded.

Polymer

'Poly' means 'many' and 

'mer' means 'segment' or 

'part'. Hence polymers 

are long chains formed 

of  tiny molecules. Mole-

cules that can be made 

into polymers are called 

monomers.

Plas�cs are a rela�vely recent 

development, but in fact, you  

would be surprised to know that  

the more prominent family of  

polymers are part of a primary 

ingredient of animal and plant life! 

Polymers encompass a large class 

of natural and synthe�c materials 

with various proper�es. 

Different polymers exhibit 

different proper�es based on the 

characteris�cs of the molecules 

that they are made of. Hence, we 

have things made of polymers 

that can look and feel rubbery like 

a bouncing ball, s�cky and gooey 

like slime or rigid like furniture.

Because of the extraordinary 

range of proper�es of polymeric 

materials, they play an essen�al 

role in everyday life. This role 

ranges from the familiar

synthe�c plas�cs and elastomers 

(which exhibit elas�c proper�es, 

like rubber) to natural 

biopolymers such as proteins, 

cellulose, and DNA. Naturally 

occurring polymers have been 

used for thousands of years 

throughout the world. However, 
thit was in the 19  century that 

a�empts were made to develop 

synthe�c plas�cs.



Ethylene is a monomer molecule, several of them 

joining together to make polyethylene, a polymer, 

the most common plastic.

Natural Polymers

Natural polymers occur in nature and can 

be extracted. They are o�en water-based. 

Most natural polymers are condensa�on 

polymers, i.e., they are formed through a 

condensa�on reac�on, with water or 

methanol being the by-products.

Types of Polymers

Based on the source of availability, 
polymers are classified into three 
types:

Natural

Semi-Synthe�c

Synthe�c
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Types of Natural Polymers
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Proteins

Cellulose

Chitin

Starch

All animals

Plant fibres (co�on, 

hemp, flax, jute) and 

wood

Cell walls of fungi; 

exoskeletons (rigid outer 

covering of animals, like 

some anthropods) of 

crustaceans, insects and 

spiders

Plants – it is the food 

reserve for all plants

Large complex molecules, 

which like fats and 

carbohydrates, are long 

polymer chains. They are 

made from amino acids

It has no taste, is 

odourless, is insoluble in 

water and most organic 

solvents and is biodegrad-

able

Polysaccharide (a carbohy-

drate like starch made up 

of bonded sugar mole-

cules) similar to cellulose; 

second most abundant 

organic compound on 

earth

Most abundant 

carbohydrate food 

material in the biosphere. 

It is white, tasteless and 

odourless and is insoluble 

in cold water or alcohol

Wool, silk are mainly used 

for clothes

Major cons�tuent of paper, 

paperboard, card stock; 

main ingredient in tex�les 

made from co�on, linen and 

other plant fibres

Making of edible plas�c 

food wrap and cleaning of 

industrial waste water

Converted to sugars by 

mal�ng; Used to produce 

sugars that are used in 

processed foods; Used to 

produce ethanol in the 

manufacture of beer, 

whisky and biofuel; Made 

into a thickening, 

s�ffening and gluing 

agent by mixing with 

warm water; Used as 

adhesive in the paper 

making process

Found in Characteristics Use
Natural 

Polymers



Rubber

Found in Characteristics Use

Natural rubber is used in  

the making of surgical and 

medical examina�on gloves, 

catheters, balloons, medical 

tubes, elas�c thread, and 

also in some adhesives. It is 

used in making pet toys, 

flooring materials, wetsuits 

etc. It is also used in the 

making of automobile parts 

including tyres

Pectin

S�cky, non durable (rots 

easily); Usually vulcanised 

(heated in the presence of 

sulphur) to improve its 

elas�city, resilience and 

durability

Tree latex

Citrus peels and 

remains of apples

A carbohydrate polymer 

which is present in 

virtually all plants where 

it contributes to the cell 

structure

Main use is as a gelling 

agent, thickening agent 

and stabiliser in food. Its 

classical applica�on is 

to give a jelly like 

consistency to jams and 

marmalade

Natural 

Polymers
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Synthe�c polymers are polymers which humans 

ar�ficially make in the lab. The most widely  used 

synthe�c polymer is plas�c. Nylon used in the making 

of our clothes, fishing nets is also a synthe�c polymer.

Plas�cs are derived from breaking down, or 'cracking' 

carbon based materials, usually crude oil, coal or gas, 

so that their molecular structure changes. This is 

generally done in petrochemical refineries under heat 

and pressure, and is the first of the manufacturing 

processes that is required to produce most of our 

present day, commonly used plas�cs. 

Synthe�c and semi synthe�c polymers can be further 

divided into two other categories based on the ways 

in which they react when heated.

06   |   Towards Responsible Use of Plastics   

These are made from naturally occurring materials 

that have been modified or changed by mixing other 

materials with them. An example of this is cellulose 

acetate, which is a reac�on of cellulose fiber and 

ace�c acid and is used to make cinema film. 

These are polymers that can be so�ened and formed  

using heat, and when cooled, will take up the shape  

All plastics are polymers, 

but all polymers are not plastics.

Semi synthetic polymers

Synthetic polymers

that they have been formed into. On applying heat 

again, it so�ens and can be moulded again. Examples 

of thermoplas�cs are acrylic and styrene.

These are polymers that so�en when heated, and can 

be moulded when so�, and when cool they will set 

into the moulded shape. 

But if heat is reapplied they will not so�en again, they 

remain permanently in the shape that they have been 

moulded into. 

Examples of thermose�ng plas�cs are polyester resins 

used in glass reinforced plas�cs work, and melamine 

formaldehyde used in the manufacture of Formica for 

kitchen work surfaces.

Thermosetting plastics

Thermoplastics

‘Polymers’ is a general term for all plas�c materials  

and means that they are carbon based com-

pounds whose molecules are linked together in 

long chain pa�erns. 

When we talk about plas�cs in general we will call  

them polymers, and when we talk about specific 

plas�c materials we will give them their real 

names,  such as nylon or polythene.



The Society of the Plas�cs Industry (SPI) established a 

classifica�on system in 1988 to allow consumers and 

recyclers to iden�fy different types of plas�c. 

Manufacturers place an SPI code, or a number, on 

each plas�c product, usually on the bo�om. The table 

below provides a basic guide to the different plas�c 

types associated with each code number.

Types of Synthetic Plastics

Plastics Type General Properties Household Uses

Polyethylene 

Terephthalate
PET

High Density 

Polyethylene
HDPE

Polyvinyl 

Chloride
PVC

Low Density 

Polyethylene
LDPE

Polypropylene

PP

Polystyrene

PS

Other

OTHER

Commonly recycled.

High heat resistance, clear, hard, 

tough, microwave, transparency, 

solvent resistant

Commonly recycled. Chemical 

resistant, semi flexible and strong, 

stress resistant

Some�mes recycled.

Chemical resistant, hard and rigid 

(can be made flexible too), stable 

in the long term, good weathering, 

harmful if ingested

Some�mes recycled.

Tough and flexible, durable, low 

mel�ng point

Occasionally recycled. Chemical 

resistance, hard but flexible, 

strong, high mel�ng point

Commonly recycled.

Rigid or foamed, hard, bri�le, 

affected by fats and solvents

Difficult to recycle. Miscellaneous 

types of plas�cs not defined by 

the six codes above, including 

Polycarbonate and Polylac�de

1

2

3

4

5

6

7
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A polymer that is manufactured into a commercial 

product from a natural source or renewable resource. 

While synthe�c plas�c is derived from fossil fuels, raw 

materials for bioplas�cs are natural polymers derived 

from natural sources such as plants, and  microorgan-

isms they can be biodegraded in much shorter �me.

However, such plas�cs will never fully  return to their 

“natural” organic state, thus they  remain a source of 

pollu�on, leaking chemicals, and micro fragments into 

the environment.

Biodegradable – Bioplas�cs that are considered 

“biodegradable” can be broken down by 

microorganisms such as bacteria, fungi and algae 

into water, carbon dioxide, methane, biomass, and 

inorganic compounds. As stated above, types of 

bioplas�cs that can be completely broken down 

within a few months are considered biodegradable.

Compostable – Compostable bioplas�cs can be 

broken down by microorganisms just like 

biodegradable bioplas�cs, but they will decompose 

into nutrient-rich biomass o�en in as li�le as three 

months, leaving behind no toxins or residue. Some 

compostable bioplas�cs can be composted naturally 

in home gardens while others may require the high 

temperatures of a specialised compos�ng facility.

Bioplastics

Bioplastics as an alternative to petroleum

based plastics

The first known bioplas�c, polyhydroxybutyrate 

(PHB), was discovered in 1926 by a French researcher, 

Maurice Lemoigne, from his work with the bacterium 

Bacillus megaterium. But the significance of his work 

was not realised un�l recently, when the disposal of 

plas�c waste started becoming a great environmental 

threat.

In India, Centre of Excellence-Sustainable Polymers 

(CoE-SusPoI) of IIT-Guwaha� under the Department 

of Chemicals and Fer�lizers, and DRDO were among 

the pioneers in the produc�on of biodegradable 

plas�c bags in India. Several manufacturers are now 

producing compostable bags and other packaging 
2material to replace Single Use Plas�c (SUP).

Bioplas�cs provide businesses with eco-friendly 

op�ons for packaging and other single use plas�c 

needs. Though the bioplas�c industry in India is s�ll in 

its early stages, the products made from bioplas�cs are 

replacing several single use plas�c items such as 

packaging material, plas�c bags, straws etc. 

Bioplas�cs are considered biodegradable, and they 

fall into a few different categories based on 

their end-of-life plan.

Degradable  – All plas�cs, even conven�onal 

petroleum-based plas�cs, are technically  degradable. 

Given the right amount of �me and  environmental 

condi�ons, they will break into �ny  fragments. 



Prevailing over tradi�onal and natural materials, 

plas�cs evolved as a strong alterna�ve. Low cost, 

chemical stability, lightweight, duc�lity, versa�lity, and 

imperviousness to water are some of the proper�es 

that make plas�c one of the most sought a�er 

materials used in a mul�tude of products of different 

scales, ranging from paper clips to spacecra�, water 

pipes to mobile phones, packaging material to the 

silicon that is used for plas�c surgery.

The mul�-purpose uses were also because of the 

constant innova�on in developing synthe�c polymer 

materials and combining them with naturally occurring 

polymers such as cellulose, proteins, and starch. This 

gave way to various new materials such as nylon, 

polyester, kevlar, and many others. Moreover, the 

improvement in polymers, while using exis�ng 

technologies, pioneered the extensive use of plas�cs 

in the medical field.

The Evolution of Plastics 

Wallace Hume Carothers, an American chemist, Director of Research in Organic 

Chemistry with DuPont, developed nylon in 1938, the first synthe�c polymer fibre to be 

produced commercially and one that laid the founda�on of the synthe�c-fibre industry. 

Nylon is an ar�ficial fibre with proper�es similar and in many ways superior to such 

natural fibres as wool, co�on and silk, and to neoprene, a synthe�c rubber derived from 

vinylacetylene.

The First Synthe�c Fibre – Nylon

Leo Baekeland, a US industrial chemist, founded the modern plas�cs industry through 

his inven�on of Bakelite, the first thermose�ng plas�c. His search, begun in 1905, for a 

synthe�c subs�tute for shellac (an electric insulator) led to the discovery of Bakelite in 

1907, which was not only a good insulator, but could also be moulded and shaped as 

required, and was suitable for mass produc�on. It was used to make bowling balls, 

phonograph records, telephone housings, cookware and billiard balls.

The First Thermose�ng Plas�c – Bakelite

The First Synthe�c Plas�c – Celluloid

John Wesley Hya�, an American inventor and industrialist, discovered the process for 

making celluloid, the first prac�cal ar�ficial plas�c. In 1863, a�racted by a reward of 

$10,000 offered by a New York billiards company to anyone who could invent a 

sa�sfactory subs�tute for ivory billiard balls, Hya� Experimented with several 

composi�ons, none of which produced a successful billiard ball, but eventually led to an 

a�rac�ve and prac�cal plas�c material, which he and his brother patented in 1870 as 

celluloid.
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EASTMAN American Film 

was patented to be further 

developed by George 

Eastman Kodak

1885

With the introduc�on of 

PVC, radar cable 

insula�ons started using 

Polyethelene

1940

Polyethylene bags with 

handles make their first 

appearance

1950

Henry Ford's ‘Soybean 

Car’, that used soybean 

fibre in a phenolic resin 

with formaldehyde for 

the plas�c panels, was 

unveiled

1941

Lego patented its 

stud and block 

coupling system 

and went on to 

produce toys

1958
Leo Baekeland introduces 

the word ‘Plas�c’

1925
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‘Kevlar’ is first developed 

by DuPont and used in 

tyres

1965

Recycling symbols for 

plas�cs introduced

1988

Nanotechnology starts 

being applied to polymer 

and composite 

applica�ons

2000

An e-reader, 

Amazon Kindle, 

designed using a 

resilient plas�c 

outer body case

2010

PET (Polyethylene 

terephthalate) bo�les 

introduced

1977

Motorola's Mar�n 

Cooper designs 

DynaTAC, the first ever 

handheld and portable phone 

1973

The first man on moon

Neil Armstrong plants a 

nylon flag of the 

United States of America 

to mark his landing 

1969
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Globally, 400 million tonnes of plas�c waste is generated 
3every year

More than 40 percent of plas�c is 
3

used just once and tossed

At least 267 different animal species are known to have 

suffered from entanglement and inges�on of plas�c 
4

debris

More than eight million tonnes of plas�c 
3is es�mated to enter the ocean each year
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But.....

By 2050, virtually every seabird species on the planet will 
3be ea�ng plas�c



Advantages

We live in an age of plas�cs - bright, a�rac�ve, 

colourful, long-las�ng, rela�vely inexpensive 

substances whose inven�on has revolu�onised the 

Advantages and Disadvantages

manufacturing industry. They are also responsible for 

the enormous amount of environmental and health 

problems the world is facing today.

l  Mostly Recyclable

l Corrosion resistant

l Flexible - Can easily be moulded and 
given any shape and have excellent 
finishing

l Durable

l Low cost

l Water resistant

l Light in weight but strong

l  Less wear and tear

l Can be roughly handled (as compared 
to glass)

l Wide range of use in industry, 
agriculture, construc�on, electronics, 
packaging, transporta�on, medical 
field and household sectors

l Good strength and toughness

l Good shock absorp�on capacity

l Can be reused and restored 

l Has thermal and electrical insula�ng 
property
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l Non-degradable: Plas�cs takes 

anywhere from 500-1000 years to 

degrade, thus causing a huge waste 

problem especially in landfills and 
5oceans.

l Accumula�on of plas�cs in the 

oceans: Plas�c waste (including carry 

bags) reaches the oceans through the 

coast, causing problems for marine 

life. Microplas�cs (eg. microbeads in 

toothpaste, gels, face wash) gets 

released into rivers, lakes and oceans.

l Threat to life forms: Since plas�cs are 

Disadvantages
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non-degradable and persist in the 

environment for hundreds of years, 

they cause blockages in water bodies 

and systems, as well as the death of  

animals and birds due to inges�on, 

suffoca�on and entanglement. 

l Air pollu�on: Manufacture of 

plas�cs (releases high amounts of 

CO₂), incinera�on (emits CO₂, 

methane, etc.), as well as burning 

(releases gases harmful to the 

environment and the health of 

human and other life).

Because of its harmful effects on the environment, it is essen�al that we use plas�cs 

judiciously and not use disposable or single-use plas�cs. 



10 into our oceans, rivers and lakes. As a result, plas�c 
11pollu�on is set to triple by 2060 if no ac�on is taken.

The problem with plas�cs is that they do not degrade 

easily. They only break down into smaller pieces called 

microplas�cs which enter the food chain and cause 

harm to living beings and the environment. 

The three major ways to dispose of plas�c waste are 

landfills, thermal destruc�on and recycling, each of 

which have unique consequences.  

What happens to the plastic we use?

Landfills and the Natural Environment

 

Every year, we throw away enough plas�c to encircle 
6the Earth four �mes.  According to the UN, in 1950, 

the world's popula�on of 2.5 billion produced 1.5 
7million tons of plas�c  whereas in 2021, a global 

8popula�on of nearly 8 billion people  produced over 
9400 million tons of plas�cs.  Roughly half of the annual 

plas�c produced is used in the making of single use 

products. Where does all this plas�c go once we are 

done with it? The brief life cycle of single use plas�cs 

has consequences: every day, the equivalent of 

over 2,000 garbage trucks full of plas�c are dumped 

Since 1950, approximately 9.2 billion tonnes of plastic have been produced, result-

12ing in the generation of some 6.9 billion tonnes of primary plastic waste.

The final des�na�on of more than three quarters of 

non-degradable plas�c waste is landfills and the 
13natural environment.  The plas�cs in landfills take as 

long as thousand years to break down into smaller 

pieces called microplas�cs that are extremely 

hazardous to the environment. Animals, both marine 

and land, eat the plas�c pieces mistaking them for 

food and thus they  eventually enter our food chain. A 

large part of the  plas�cs lands up in our water bodies 

and may ul�mately get trapped in one of the five 

plas�c-filled  gyres in the world's seas, where the 

ocean currents  trap millions of pieces of debris. 
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Recycling

Recycling is one of the most important ways to reduce 

the impact of plas�c on the environment and 

represents an opportunity for the plas�cs industry. But 

recycling has its limita�ons too. Different types of 

plas�cs cannot be mixed while recycling.

Separa�ng plas�cs from non-plas�cs before the 

recycling process, and the different types of plas�cs 

from each other, is a labour- intensive process. The 

best solu�on, therefore, for our plas�cs problem is  to 

reduce our use of plas�cs, and to reuse and recycle 

whenever possible.

Of the total 6.9 billion tonnes of primary and secondary (recycled) plastic waste 

generated since 1950, around 9% has been recycled and 12% incinerated, with 

the remaining 79% either being stored in landfills or released directly into the 
14natural environment.

People find burning household garbage a convenient 

way to get rid of accumula�ng trash including plas�c 

waste. But incinera�on or burning in the open air, 

releases hazardous substances like dioxins into the 

atmosphere crea�ng a significant public health risk. 

Dioxin is extremely toxic to humans and animals as it 

is known to cause cancer and birth defects that are 

passed down from genera�on to genera�on. Dioxin 

also ends up in the soil poisoning the food of humans 

and animals.

Thermal Destruction



 
bated by contribu�ons from sea-based sources, this 

combined plas�c leakage is having major impacts on 

ecosystems, economies & society - including human 

health. A sizeable frac�on of plas�c in oceans, leads to 

'floa�ng garbage patches' in the major ocean central 

gyres as well as visible impacts on nearly all the world's 

coasts and beaches! 

Fisheries, aquaculture, recrea�onal ac�vi�es and 

global wellbeing are all nega�vely affected by plas�c 

pollu�on, with an es�mated 1-5% decline in the 
20benefit  humans derive from oceans. The resul�ng 

loss in such benefits, known as marine ecosystem 

value, is about $2.5tn a year, according to a study 
20published in the Marine Pollu�on Bulle�n.

Plas�c pollu�on is a global problem and one of the top 

concerns for ocean health. Most of the marine debris 
15(80%) comes from land-based sources.

According to UNEP, it is es�mated that our seas now 
16contain about 51 trillion microplas�c par�cles.  Also, 

as per a study by the Ellen MacArthur Founda�on, 

there will be more plas�c in the ocean than fish by 
172050.  Plas�c pollu�on in oceans and other bodies of 

water con�nues to grow sharply and could more than 
18double by 2030.

It is es�mated that 19-23 million tonnes of plas�c 

leaks into aqua�c ecosystems annually – from lakes to 
19rivers to seas – from land-based sources.  Exacer-

Plastics and Our Oceans

Every day, the equivalent of 2,000 garbage trucks full of plastic are dumped into the world's 
10oceans, rivers, and lakes.

Plastic waste will soon weigh as much as all the fish in the ocean

Current Ratio

1:5

Ratio by 2050

>1:1

According to UNEP, ac�ons to tackle marine plas�c pollu�on could include reducing the use of single-

use plas�cs at the individual level such as by using reusable shopping bags and water bo�les, choosing 

products without microbeads and plas�c packaging, and not using straws to drink.

17   |   Towards Responsible Use of Plastics



18   |   Towards Responsible Use of Plastics   

India’s plastic 
consumption is one-tenth 
that of the US
Per capita plastic consumption 

in 2014-15 (in kgs)

109

65

38

32

US Europe China Brazil India

(Global Average 28)

11

India

in the same year is approximately 58 million metric 
23tonnes (MMT),  it can be es�mated that plas�c waste 

is roughly around seven per cent of the total municipal 

solid waste generated in the country.

According to PlastIndia Founda�on, 5.5 MMT of 

plas�c gets recycled every year in India. This is about 

60 percent of the total plas�c waste that is generated 
24in the country.  The remaining 40 percent of the total 

plas�c waste in India ends up uncollected, li�ering and 

choking our drains, waterbodies and land.

The Annual Report on implementa�on of the Plas�c 

Waste Rules, 2016, compiled by the Central Pollu-

�on Control Board (CPCB), provides an es�mate of 

the quan�ty of plas�c waste generated in India. 

According to this report in 2020-21 India generated 

around 4.1 million TPA (Tonnes Per Annum), roughly 

11,300 TPD (Tonnes Per Day) of plas�c waste in the 
22country.  This accounts to four kg of single-use 

plas�c (SUP) waste generated per person per annum.

Given that the total municipal solid waste generated 

21
Single-use plas�c (SUP) waste generated per person in selected countries in 2019 (in kg)



has released a  report �tled “Turning off the Tap,” 

proposing a systemic approach to combat plas�c 

pollu�on. These combined efforts reflect significant 

progress in the ba�le against plas�c pollu�on on a 

global scale. 

The UN Environment Programme iden�fies three 

market shi�s to bring about a change to the legacy 

that plas�c has le� – reuse, recycle, and reorient and 

diversify. These three shi�s would result in an 

80 percent decrease in plas�c pollu�on and could 

present the net crea�on of 700,000 addi�onal jobs by 

2040. However, ac�on will s�ll be required to manage 

100 million metric tons of plas�cs from short-lived 
25products annually, by 2040.

Currently, the plas�c crisis has environmental, health, 

economic and social impacts. We need to redesign the 

products that use plas�c and how we use them in our 

daily lives.

Concrete steps are being taken to address the global 

plas�c problem. The Intergovernmental Nego�a�ng 

Commi�ee convened to establish an interna�onal 

legally binding instrument focused on plas�c pollu�on, 

par�cularly in marine environments. The second 

Commi�ee met in Paris in (May 29 to June 2) 2023, 

with an aim to finalise nego�a�ons by the end of 

2024. Their primary objec�ve is to comprehensively 

tackle the en�re life cycle of plas�c, ensuring 

accountability from manufacturing to disposal. In 

parallel, the United Na�ons Environmental Programme 

E�orts to address the issue

In 2015, the UN adopted 17 Sustainable Development 

Goals (SDGs) that establish a new framework for the 

global development efforts towards 2030. The SDGs, 

otherwise known as the Global Goals, are a universal 

call to ac�on to end poverty, protect the planet and 

ensure that all people enjoy peace and prosperity.

The 2030 Agenda for Sustainable Development and 

its 17 Sustainable Development Goals (SDGs) with 

169 targets define global sustainable development 

priori�es and aspira�ons for 2030 and seek to 

mobilise global efforts around a common set of goals 

and targets. The SDGs call for worldwide ac�on 

among governments, business and civil society to end 

poverty and create a life of dignity and opportunity for 

all, within the boundaries of the planet.

Sustainable Development Goals and Plastics
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Waste management and plas�c pollu�on impacts several of the SDGs. Some of the goals and targets that 

directly link to plas�c pollu�on and its impacts are:

Target 11.6: By 2030, reduce the adverse per capita environmental impact of ci�es, including 

by paying special a�en�on to air quality and municipal and other waste management.

Target 12.4: By 2020, achieve the environmentally sound management of chemicals and all 

wastes throughout their life cycle, in accordance with agreed interna�onal frameworks, and 

significantly reduce their release to air, water and soil in order to minimise their adverse 

impacts on human health and the environment.

Target 12.5: By 2030, substan�ally reduce waste genera�on through preven�on, reduc�on, 

recycling and reuse.

Target 12.8: By 2030, ensure that people everywhere have the relevant informa�on and 

awareness for sustainable development and lifestyles in harmony with nature.

Goal 13: Take urgent ac�on to combat climate change and its impacts.

Target 14.1: By 2025, prevent and significantly reduce marine pollu�on of all kinds, in 

par�cular from land-based ac�vi�es, including marine debris and nutrient pollu�on.

Goal 17: Strengthen the means of implementa�on and revitalise the Global Partnership for 

Sustainable Development.

Target 3.9: By 2030, substan�ally reduce the number of deaths and illnesses from hazardous 

chemicals and air, water and soil pollu�on and contamina�on.

Target 6.3: By 2030, improve water quality by reducing pollu�on, elimina�ng dumping and 

minimising release of hazardous chemicals and materials, halving the propor�on of 

untreated wastewater and substan�ally increasing recycling and safe reuse globally.



Less diseases caused by open dumping and burning.

Building new value in the educa�on and promo�on ac�vi�es in waste management in 

households, schools,  universi�es, public and private sectors. Environmental and health 

training and awareness.

Increasing social acceptance and reducing the s�gma associated with waste-related work, 

ensuring parity of resources, safer working environments and approach to formalising 

the sector.

Good sanita�on and resilience to environmental risks due to Solid waste. Low waste 

produc�on. Be�er SWM prac�ces will enhance WASH prac�ces.

Improved resource use and waste-to-resources recovery. Bio energy opportuni�es from 

organic waste.

Waste management is one of the world’s largest industries. New technologies, green 

enterprises, recycling technologies to support the development of new markets and create 

job opportuni�es.

Innova�on in the sound management of Solid waste through eco-design and product life 

cycle management. Recycling innova�ons to reduce the amount of natural resources used 

and waste produced. Waste as key factor for achieving the Green enterprises.
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Solid Waste Management - Opportuni�es for moving towards achieving SDGs

A new model of inclusive waste management addressing livelihood concerns, such as the 

genera�on of employment (eg. waste collec�on and recycling), increased income genera�on, 

improved occupa�onal health, promo�on of human development opportuni�es and 

environmental health in general.

Reduced food waste. Increased use/recycling of organic waste.
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Prac�ce of 3Rs of Waste management and development of circular economies and 

promo�on of sustainable pa�ern of produc�on, consump�on and lifestyles. Need to shi� 

from waste to resource management. Resource-efficient produc�on and consump�on. 

Sound management of waste to help prevent and mi�gate climate ac�ve substances like 

methane and CO₂ from entering the environment and reduce the need for difficult and 

costly environmental remedia�on.

Less plas�c pollu�on in ocean and reduced threat to sea life.

Less pollu�on on land, healthier environments. Minimise ecosystem disrup�on through 

open dumping and contamina�on of air, water, soil. flora and fauna.

Ins�tu�onal frameworks and coordina�on mechanisms among relevant stakeholders is 

essen�al to the a�ainment of the sound management of waste. Producer responsibility, 

governance and improved public par�cipa�on is recommended.

Sound management of waste can contribute to enhanced policy coherence for sustainable 

development through public-private partnerships, capacity building and technology 

innova�on. Working together of formal and informal; wealthy and poor.

Poorest are harmed most by poor SWM. Recognise the cri�cal role of waste management 

in efforts and policies that tackle inequality and ensure development is inclusive.

Be�er SWM is vital for healthy and resilient communi�es. City planning and urban design 

parameters for health and safety of communi�es. Low waste produc�on and Ini�a�ves to 

treat, recycle, reuse and dispose of wastes at the source of genera�on. Regulatory 

mechanisms and pollu�on monitoring to be effec�ve.



to understand whether the items in it were the 

same in each genera�on or a different item was 

used for the same purpose.

l The teacher could discuss the �meline of these 

items in class as to when the use of a par�cular 

disposable plas�c item began and in which 

genera�on.

l The teacher could then discuss in groups the 

possible reasons for why plas�c items replaced 

natural products or have become such an intrinsic 

part of life. 

Methodology 

l The teacher could make a list of commonly used 

disposable plas�c items at home on the black 

board. Each student, could be asked to name one 

item and once everyone has contributed, anyone 

can name more.

l The teacher could share the Home Survey Sheet 

with the students and explain how they can use it. 

The students could then fill up the survey sheet 

a�er discussion with their grandparents, parents 

and siblings. The list they made in the class can be 

used as a reference to discuss with the respondents 

Introduction

Many children, as they grow up, take the current use 

and disposal of plas�c for granted. Milk in pouches, 

use and throw pens, polythene carry bags to bring 

purchases in, are a part of their daily lives. It can o�en 

be a discovery for them when they come to know that 

this was not the case during their parents' and 

grandparents' �me.

Plas�cs, have over the years become an intrinsic part 

of life. Students need to understand why people have 

shi�ed to plas�cs and whether there are alterna�ves 

which can be used instead.

Plas�cs - Then & Now

AC T I V I T Y  1 . 1

 

To help students understand that much of the plas�c which is considered essen�al, is 

a rela�vely recent phenomenon

Primary

Individual

At home followed by group discussion in classroom

Objective

Grade level

Group Size

Place

Duration

Materials

20 minutes in classroom, survey over the weekend at home

Black board, chalk, survey sheet, list of plas�c items
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Conclusion

At the end of this ac�vity, the students will be able to 

understand that plas�c use is a rela�vely new 

phenomenon and many of the naturally degradable 

products used earlier that were replaced by non-

biodegradable disposable plas�c products can s�ll be 

used in the place of plas�cs.

Evalua�on

Discuss the alterna�ves and check which one students 

think can be easily replaced.

Survey Sheet (answer Yes or No and if No, name/describe the alternatives used)

 

Name of product
Either of the 
parents used it 
when they were 
the student’s 
present age

If no, what was 
the alterna�ve 
they had?

Either of the 
grandparents 
used it when 
they were the 
student’s 
present age

If no, what was 
the alterna�ve 
they had?

l Polythene bags

l Chips and snack pouches

l Disposable diapers

l Disposable ball point pens

l Disposable cups

l Disposable shaving razor

l Disposable water bo�les/so� 
drink bo�les

l Plas�c shampoo/oil bo�les

l Plas�c toothbrush

l Plas�c bu�ons 

l Band-Aid

l Ear buds

l Styrofoam (Thermocol)

l Plas�c straw

l Tetra pack 

l Milk pouches

l  Disposable plates & spoons

l Plas�c toys

l  Balloons

l Plas�c flip-flops

l Plas�c wraps for books & 
notebooks

l Products with plas�c packaging



Different materials in the environment take different 

periods of �me to degrade. Some materials like 

plas�cs, thermocol, etc. do not biodegrade and 

con�nue to exist in the environment. Materials such 

as wood, grass and food scraps can break down in the 

presence of microbes, and transform into useful 

compounds. Plas�cs on the other hand cannot be 

degraded by microbes and these generally end up in 

landfills or water bodies, pollu�ng them. Despite the 

problems associated with its disposal, we cannot avoid 

using plas�cs because of their use in a variety of areas. 

It is, therefore, essen�al that we use and dispose of 

these responsibly.

When do plas�cs degrade?

AC T I V I T Y  1 . 2

 

To make students understand what is degrada�on and the �me different materials 

take to degrade 

Middle school

Class

School and Home

Objective

Grade level

Group Size

Place

Duration

Materials

l 20 minutes for introduc�on to the ac�vity, instruc�ons and making of groups 

l 10 minutes at school (once every week) for 12 weeks (the groups can do this 

ac�vity during recess �me)

Waste materials produced by students during school hours (plas�c, paper, food 

scraps, glass, metal items like pins etc), small shovel, metal scale, gloves, record 

book/worksheet, pen

Introduc�on
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Before you begin

Introduce the term bio-degradable and non-

biodegradable materials in class. Explain how degrada-

�on takes place and men�on the agents of degrada-

�on in nature. Explain the role of bacteria and other 

microbes in decomposi�on. 

observa�ons.

l  The teacher could ask the students to place the 

different kinds of waste collected in the pit. Close 

the pit once there is a variety of waste in it.

l A�er a week, the students should be asked to dig 

up the pit to check the condi�on of each waste 

item they have buried and enter their observa�ons 

on the worksheet.

l They should con�nue the cycle for 12 weeks and 

note the gradual changes (if any) in each item 

Methodology 

l  Ask the students to help in digging out a small pit 

in the garden area of the school, about 8-10 inches 

in depth. Also give a copy of the worksheet 

provided below to every group to enter their 

 

Week

1

2

....

Observation

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

Paper:

Food:

Plas�c:

Metal:

Glass:

Others (specify):

12



has not and the gradual changes they have ob-

served in the items, if any.

Conclusion

Students understand that degrada�on is a natural 

process and different materials take different periods 

of �me to degrade.

Evalua�on

Discuss which materials are biodegradable based on 
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buried. They should also record changes in terms of 

quan�ty, colour, texture, smell, etc.

l  At the end of the experiment, students should 

make a chart presen�ng their observa�ons and 

recordings of: what has degraded, which material 
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Categorisa�on of Plas�cs

AC T I V I T Y  1 . 3

 

To help students understand different categories of plas�cs and their proper�es

Middle school

5-6 students

School

Objective

Grade level

Group Size

Place

Duration

Materials

40 minutes

1.  Chart on types of plas�cs

2.  List of commonly used disposable items (Ac�vity1.1)

Introduc�on

Most of the items used everyday contain plas�cs. It is 

present in our clothing, the pen that we write with, 

the chair that we sit on or the wrapping of the food 

that we eat. Different plas�cs are made from different 

monomers and accordingly divided into different 

categories. This ac�vity will help students to iden�fy 

the different types of plas�cs and understand their 

characteris�cs.

Before you begin

The teacher could give a brief introduc�on about how 

plas�cs are made, how different plas�cs are iden�fied 

for recycling and discuss the plas�cs iden�fica�on list 

with the students. The teacher must ensure that items 

made from different categories of plas�cs are available 

in the classroom before beginning the ac�vity.



Methodology 

l The teacher could divide the class into groups of 5-

6 students.

l Ask groups to look around and list the plas�c items 

they see around them.

l Based on the appearance, texture and other 

characteris�cs observed, the students are asked to 

group the items into different categories.

l The students try to code the categories based on 

the plas�cs iden�fica�on list and background 

informa�on given by the teacher.

l The teacher should then guide the groups to 

organise their informa�on collected into categories 

of plas�c waste (the list of commonly used items is 

available in Ac�vity 1.1).

l The groups can also iden�fy and record the 

recyclable products from the list using the plas�cs 

iden�fica�on code.

l The groups then present their findings in the 

classroom.

Conclusion

Plas�cs are petroleum products and different types of 

synthe�c monomers are used in the manufacturing of 

different plas�cs. Knowledge about the type is 

essen�al to understand the plas�cs and their 

proper�es.

Evalua�on

Discuss which item is used for different material and 

why.
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Segrega�on of waste must begin at home. Some 

amount of segrega�on already happens in most of our 

homes. For example, old newspapers and magazines, 

used bo�les, metal cans etc are some�mes kept aside 

and sold to the kabadiwalla (junk dealer). This is a form 

of segrega�on that children may get to observe at 

their homes. 

According to the Municipal Solid Waste Management 

Rules 2016, solid wastes must be segregated into dry 

and wet waste. Segrega�on at source is cri�cal to its 

recycling and disposal. Collec�on and transporta�on 

of unsegregated mixed waste to the landfills has an 

impact on the environment. When we segregate 

waste, it reduces the amount of waste that reaches 

landfills, thereby taking up less space. Pollu�on of air 

and water can be considerably reduced when hazard-

ous waste is separated and treated separately. 

The rules also specify the color coding for the bins for 

Dry waste, Wet waste and Hazardous waste. It is 

essen�al that the waste is put in the correctly coded 

bins so that it can be appropriately dealt with.

Segrega�on at Source

AC T I V I T Y  1 . 4

Introduc�on



 

To help students understand the importance of waste segrega�on and learn to 

categorise and dispose of the waste correctly

Primary

Class

School

Objective

Grade level

Group Size

Place

Duration

Materials

1.  Three Dustbins: (Blue for dry waste, Green for wet waste and Red/Black for 

hazardous waste) 

2.  Paper chits – one chit per student

3.  Pen

40 minutes

Before you begin

l The teacher will need to prepare paper chits with 

the names of different degradable and non- 

biodegradable waste: vegetable, fruits, flowers, 

leaves from the garden, plas�cs, paper, glass, tetra 

packs, aluminium foil, pencil shavings, band aid, 

pins, metal clips, chip packet, chocolate wrapper, 

polythene bag, plas�c water bo�le, plas�c so� 

drink bo�le, co�on U pins, used ba�ery, etc. 

l The teacher may add a few more items if required 

to ensure that each student has one chit. Some of 

the listed items can be repeated.
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Methodology 

l The teacher could introduce the topic to the class 

and show them the three colour coded bins and 

explain what kind of waste can go into each bin.

l A�er the topic has been introduced, the teacher 

could ask each student to pick one chit from the 

pile of chits placed in a box.

l The teacher could then ask the students to put 

their chits in the appropriate bins (blue labelled for 

dry waste, green labelled for wet waste and 

red/black labelled for hazardous).

l The students will then iden�fy the right bins for 

each product and put them into the bin.

Conclusion

A�er the ac�vity has been completed the teacher 

could check the chits in the dustbins and in case of a 

mistake, the teacher will need to explain why the items 

belongs to a par�cular bin.

Evalua�on

In this way students will understand the concept of 

segrega�on and how to priori�se it correctly.



All about Plas�cs
Complete the crossword below

Across

7.  Use of __________ plas�cs should be completely 

avoided

8.  _____________ is made up of synthe�c polymer

9.  Irresponsible use of plas�c harms the ____________

10.  Segrega�on of ____________ is necessary for clean 

environment

11.  Plas�c is a by product of ____________

13.  _____________ consump�on of plas�c is necessary 

for a cleaner planet

15.  You should dispose the of food items in 

_______________ the appropriate bin

Down

1.  Burning of plas�c causes air ______________

2.  We should ______________ the use of plas�c bag 

and always use a cloth bag for shopping

3. Waste should always be disposed in the 

appropriate ________________

4. It is always advisable ______________ to plas�c 

items

5. Plas�c less than the size of 5 mm diameter is 

called ________________

6. Plas�c in water bodies harms the _____________ 

ecosystem

12. 3R's of waste management include Reduce, 

Reuse & ________________

14. Use of ______________ for drinking cold drinks 

should be completely avoided

1

4

3

2

5

76

8

9

10 11

12

13

14

15 Answers

Down Acrross

1. Pollu�on 7. Disposable
2. Reduse 8. Plas�c

3. Dustbins 9. Environment

4. Reuse 10. Waste

5. Microplas�c 11. Petroleum

6. Marine 13 . Responsible

12. Recycle 15. Wrappers

14. Straw
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Word Search
A collec�on of words related to things made of plas�cs is hidden in this puzzle. Try to find as 

many as you can by searching across and down. Answers are given below.

A D S H U W V P X S T V U F A U

P C H A I R Z Z O M P L A T E S

O Q O G X O Y G Z M E D O I A C

L M E I M Y R U I V N K Q F A W

M S S J L N B H K I S E H F M R

N L T M R B R U S H B D C I A A

F R R K Q O M A C G S T H N X P

J O I L P T A B A T O P R G R P

G N I O S T J C L I P S M L A E

Z N S P B L U K E G I R C S D R

L P T S C E K F A D B N Q O Q S

O L I U F N E C A C B U C K E T

D U S T B I N U B Q P T I P L O

I T N E O W M P D L M O J B T Y

L K Y H X D L O F W Y Z K A P S

O R W F U Q Y X C T A B L E B C

Answers

Down: SHOES, PEN, TIFFIN, WRAPPER, TOYS, BOX, BOTTLE, SCALE

Across: CHAIR, PLATES, BRUSH, CLIPS, BUCKET, DUSTBIN, TABLE



CHAPTER  02

Issues and 
Challenges
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The earth's ecosystem, with its various resources like 

water, soil and air makes our survival possible. 

Unfortunately, one of our own discoveries – plas�c - 

has become a major threat to our ecosystem. It has 

many adverse impacts on living organisms and the 

environment. It is a fact that plas�cs take several 

hundred years to degrade. 

As we saw in Chapter 1, plas�cs are a very useful 

material with wide-ranging applica�ons in domes�c 

and industrial sectors. Then why have plas�cs 

suddenly become a challenge to our environment?

It is the indiscriminate use and irresponsible disposal 

of plas�cs that pose the challenge. Let us look at how 

plas�cs have become a problem.

From just 1.5 million tons in 1950 to 400 million tons 

of plas�cs in 2021, the earth has seen an exponen�al 

A huge amount of plas�c waste is generated in India. 

Much of this is discarded and enters our waste 

management system placing it under great strain. 

Plas�c waste management reduc�on, reuse, involves 

collec�on, storage, transporta�on, recycling, recovery 

and disposal in an environmentally safe manner.

9growth in the produc�on and use of plas�cs.  This 

amounts to a total of approximately 9.2 billion tons of 
12plas�cs produced in just 70 years.  This rapidly 

increasing produc�on overwhelms the world’s ability 

to deal with it. 

Single use products like plas�c bags and food 

wrappers, have a lifespan of mere minutes to hours, 

yet they persist in the environment for hundreds of 

years finding their way into our marine, freshwater and 

terrestrial systems impac�ng environmental, social, 

and economic sustainability globally.

Introduc�on

Issues and Challenges of 

Plastic Waste Management

Prolifera�on of Plas�cs – A Lifestyle Issue



The use of plas�cs is widespread. They are found in 

everyday items- from toothbrushes, water bo�les and 

storage containers in households, to pipes, tubes and 

fi�ngs in the electrical and plumbing industry. 

Plas�cs are also being widely used in the packaging of 

consumer products including food products. Their 

durability and strength make them ideal for packaging 

and transpor�ng all kinds of consumer and industrial 

products.

Widespread Use of Plas�cs in all Sectors
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Disposable, one �me use plas�c or single use plas�c 

(SUP) is the  root cause of plas�c pollu�on. More than 

half of all plas�cs are produced and designed for 

single use. While plas�cs have amazing quali�es, what 

is causing havoc to the environment is the use of 

disposable or single use plas�cs which include food 

packets, cups, cutlery (plates, spoons, forks and 

straws) etc. With lifestyle changes like ea�ng out and 

take away / food delivery, plas�c is becoming the 

main material for packaging, storing and delivering 

food items.

According to UNEP, about 36 % of plas�cs produced is 
11used in packaging.  Packaging with mul� layered 

plas�c is especially difficult to recycle.

One of the most commonly used disposable plas�c 

item is the carry bag that is used to carry anything 

from vegetables, fruits and milk, to tex�les and other 

lifestyle products. Addi�onally, most of the daily 

groceries are packed in plas�c bags or covers. Plas�c 

wastes such as mul�layer, metallic pouches and 

thermoset plas�cs which are disposed a�er a single 

use, are generally non-recyclable.

Primary plas�c produc�on
26Primary global plas�c produc�on by industrial sector in 2015
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Packaging is ubiquitous in our daily lives. It helps to 

minimise food waste, increase shelf life, enable easy 

transporta�on, and all this at low costs. Over the past 

decade, the global packaging industry has enjoyed 

strong growth especially with plas�c entering this 

sector. 

Plas�c packaging is extremely wasteful and impacts 

earth’s ecosystems being one of the greatest genera-

tors to plas�c pollu�on, for its shortest life-span. Most 

food packaging is mul�layer and then there is tetra 

packaging used for packaging various beverages and 

semi-liquid food items. These items are easy to throw 

away but difficult to collect. They end up in a landfill or 

in waterways crea�ng issues. Owing to the difficulty to 

clean and separate into its cons�tuents, these are not 

usually recycled but downcycled or used for energy 

recovery. 

Manufacturers need to look for alterna�ves like in the 

past when chips came in metal cans or chocolate was 

sold in paper wrappers.

Packaging

Single-use disposable plas�c bags are suffoca�ng the 

planet and it takes a huge amount of energy to 

manufacture, transport and recycle them. They do not 

break down in landfill sites but over �me they release 

dangerous chemicals. They are incredibly difficult to 

recycle, causing problems such as blocking the sor�ng 

equipment used by most recycling facili�es. Plas�c 

bags being one of the most common types of li�er 

worldwide, they contribute to a widespread, global 

li�er problem.

The indiscriminate use and discarding of plas�c bags 

cause blockage of local drainage systems in develop-

ing countries. This situa�on can lead to floods and 

related issues. Li�ering plas�c bags causes serious 

health hazards to humans and also chokes and kills 

animals and birds.

The scale of this issue along with insufficient recycling 

measures, calls for urgent ac�on at both individual and 

collec�ve levels.

Disposable plas�c bags
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Cosme�c products also use a lot of disposable plas�cs 

– containers for cosme�cs and even microplas�cs in 

the form of microbeads in face cleansers, body washes 

etc. Similarly, fast fashion also contributes in a big way 

to greater consump�on of plas�c and genera�on of 

plas�c waste including microplas�cs.

Covid-19 pandemic has also led to the high use of 

plas�c products. 

From blood bags and disposable syringes to 

prosthe�cs, heart valves and numerous other medical 

devices, the impact of plas�c is far-reaching. Plas�c 

has made the healthcare industry safer and cost-

efficient. It provides enhanced sterility and safety, 

helps boost hygiene at medical facili�es and has also 

helped make healthcare affordable.

Though necessary when no alterna�ves are available, 

disposables are not always essen�al for the safer 

delivery of healthcare, as safe and cost-effec�ve 

reusable alterna�ves are available and offer the same 

levels of hygiene and safety. The unnecessary use of 

disposables creates economic, environment and social 

hazards.

Cosme�cs and Fast Fashion

The medical sector has been greatly enhanced by 

plas�cs. The global medical plas�c market size was 

valued at $29.93 Bn in 2019 and is projected to reach 
38$54.29 Bn by 2027.  Medical plas�cs are products 

specifically designed for applica�ons in the health care 

industry to be temperature, chemical and corrosion 

resistant making them amenable to regular sterilisa-

�on for the efficient storage of medical fluids. The 

Plas�c in the Medical Sector

Approximately 90% of PET bottles are recycled in India which is the highest global 
27average.



It is not uncommon to see waste dumps including 

different forms of plas�cs especially plas�c bags and 

wrappers. Burning of waste including plas�c waste is 

also prac�ced as a quick disposal method to get rid of 

plas�c. Since plas�cs are not biodegradable, they pose 

a challenge to the solid waste management system. 

When they enter the landfill they remain there for 

hundreds of years. Others li�er our environment.

Disposal of solid waste near water bodies, results in 

plas�cs ge�ng into our waterways and rivers and 

eventually finding their way into the oceans. In low 

and middle-income countries where waste manage-

ment capacity is surpassed by consump�on and 

plas�c waste genera�on, people choose to burn their 

discarded plas�cs in open uncontrolled fires. Globally, 

mismanaged plas�c waste threatens the health and 

wellbeing of billions. Understanding where plas�c is 

being mismanaged is crucial for mi�ga�ng leakage and 

informing interven�on strategies.

The key to managing plas�c waste lies in applying 

principles of the circular economy where the emphasis 

is on reduce, reuse and recycle. The type of plas�cs 

being used is also a concern. But most importantly, the 

quan�ty of waste that is not disposed of correctly or 

does not even enter the waste management system 

are the major problems. This happens because of the 

following reasons:

Plas�cs Waste Mismanagement
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Lack of Waste Segrega�on at Source

Segrega�on of waste at source ensures that different 

kinds of wastes are disposed of appropriately. But 

segrega�on of waste at source is not commonly being 

prac�ced. When food and wet waste (which can be 

composted) is mixed with dry waste like plas�cs and 

paper (which can be recycled) it reduces the efficiency 

of the municipal waste management system resul�ng 

in a major part of the waste being dumped in landfills. 

This, on one hand, strains the capacity of the landfills, 

and on the other, being non-biodegradable, plas�cs 

take up space without a chance of degrading for a few 

hundred years. With land becoming more valuable and 

less available, finding a place to dump garbage is a 

problem. Moreover one must remember, that when 

the plas�c which could have been recycled if 

segregated, ends up in landfills, it is also a waste of 

valuable fossil fuel resources.

Difficulty in Sor�ng

Sor�ng is a significant bo�leneck in the plas�c 

recycling process. Not all plas�cs are recyclable, and 

not all recyclable plas�cs are fit to be recycled. 

Flexible plas�c packaging such as plas�c bags, films, 

and labels that cons�tute a significant por�on of daily 

plas�c waste are very tough to recycle. Even if 

recyclable plas�cs can be isolated at collec�on, they 

will s�ll need to be sorted to make sure that they do 

not cause problems with recycling equipment. It 

should be clean and free from food residue while 

plas�c bo�les must be crushed and their caps 

removed. There are also composite plas�c containers 

that use two different plas�cs.

These have to be either separated by hand or by 

special equipment. A classic example is the standard 

disposable coffee cup, which is made of paper with a 

thin film of polypropylene for water-resistance. The 

sheer diversity and complexity of different plas�c 

products remains a problem that is yet to be fully 

addressed.



Plas�c Disposal in Rural Areas

Plas�c disposal in rural areas pose another type of 

challenge linked with availability of system of collec-

�on, disposal and management. Apart from challenges 

related to awareness and educa�on about source 

segrega�on, in rural areas total waste quan�ty 

genera�on per village or GP (Gram Panchayat) is 

some�mes much less making it financially difficult to 

set up the collec�on systems. Plas�c in rural areas 

clogs drains, sewers, pollutes water bodies and 

agricultural soil. Swachh Bharat Mission-Gramin (SBM-

G) has laid special emphasis on Plas�c Waste 

Management, by making it a mandatory criteria for 

declaring a village Open Defeca�on Free (ODF).

Plas�cs are a major pollutant, especially when not 

disposed of responsibly. It pollutes water, land and air 

causing diseases and even loss of life when not 

disposed of in the right manner.

Water Pollu�on

Oceans, rivers, lakes and ponds have become sites for 

dumping waste and are in great danger because of 

leachates from the plas�cs waste. Chlorinated plas�cs 

can release harmful chemicals into the surrounding 

soil, which then seep into the groundwater and cause 

serious harm to the species that drink the water. 

Plastic Pollution
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A 2017 study observed that 83 percent of tap water 

samples were found to contain plas�c par�cles out of 
28159 samples collected from around the world.

Plas�cs in oceans break down into smaller par�cles – 

microplas�cs and nano-plas�cs which are easily 

ingested by marine life. These have adverse conse-

quences on marine species, even leading to death. 

Other living beings including humans who eat fish and 

other marine species are also affected by this due to 

bioaccumula�on.

leached include Bisphenol A (cause nega�ve impact on 

reproduc�ve systems), Phthalates (disrupt endocrine 

func�on), and Brominated Flame Retardants (affect 

hormones involved in the development of the repro-

duc�ve and nervous systems).

Land Pollu�on

When plas�cs are dumped in unscien�fically managed 

landfills, the chemical leachate produced by plas�cs or 

the landfill leachate containing chemicals from plas�c 

decomposi�on, enters the soil, making it dangerous 

for other organisms. Some of the key chemicals thus 



Air Pollu�on

One of the ways people tend to dispose of plas�cs 

is by burning them. But burning of plas�cs in the 

open leads to air pollu�on as they release poison-

ous gases like carbon monoxide, dioxins and furans 

into the air.

Fires in the landfill are also a major source that 

contributes to air pollu�on. Carbon monoxide is a 

well-known poison; dioxins and furans are Group- 1 

carcinogens, which means that they are known to 

cause cancer and are responsible for a variety of 

abnormali�es in gender development and behav-

iours and reproduc�ve capabili�es.
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Climate Change

Plas�c industry accounts for about 6 percent of 

global oil consump�on and is expected to reach 20 
29percent by 2050.  Manufacturing of ready to sell 

plas�c products from raw materials is energy 

intensive thereby contribu�ng to extensive GHG 

(Greenhouse Gas) emissions. New scien�fic studies 

have shown that plas�c is responsible for almost 

4.5% of the world’s total greenhouse gas emis-
30sions.  Energy-intensive processes are required to 

extract and dis�ll oil, its transporta�on, deforesta-

�on and clearing of the surrounding for fossil fuel 

extrac�on all leads to to enormous amounts of GHG 

emissions and impact climate change. 

Dumped plas�c wastes generates greenhouse gas 

emissions when exposed to solar radia�on, both in 

air and water. Marine plas�c pollu�on breaks down 

into microplas�cs and contributes to climate change 

both through direct GHG emissions and indirectly 

by nega�vely affec�ng ocean organisms. Burning of 

waste in open fires leads to the produc�on of a 

serious air pollutant, black carbon and is responsible 

for half of the visible smog in ci�es like New Delhi. 

The global warming poten�al of black carbon is up 

to 5,000 �mes greater than that of carbon dioxide 
29(CO ).2
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Microplas�cs, �ny par�cles of plas�c, less than 5 mm 

(0.2 inch) in size are a major pollutant, harmful to the 

environment and animal health. They are formed as a 

result from both commercial product development (eg: 

microbeads, plas�c pellets and plas�c fibres) and the 

breakdown of larger plas�cs when they undergo 

weathering, through exposure to wave ac�on, wind 

abrasion, or ultraviolet radia�on from sunlight. Recent 

studies show that synthe�c clothes are also an 

important source of microplas�cs in oceans. It is 

es�mated that half a million tonnes of microplas�cs 

are released into ocean every year from synthe�c 
31tex�les.

Microplas�cs are found everywhere - from remote 

places with no human habita�on to the food on our 

plates and the water we drink. In addi�on to entering 

the food chain through seafood, people can inhale 

microplas�cs from the air, ingest them from water and 

absorb them through the skin. Microplas�cs have 

been found in various human organs, and even in the 

placenta of newborn babies. 

Laboratory studies have shown that microplas�cs can 

cause cell death and allergic reac�ons at levels 

relevant to human exposure.

However, the health impact to the human body is 

uncertain because it is not known how long 

microplas�cs remain in the body before being 

excreted. Due to their considerable adsorp�on 

capacity, they are also found to act as a means of 

transporta�on for various organic and inorganic 

contaminants including microbes, chemicals and 

metals, into the environment.

Microplastics



When li�ered and mismanaged plas�c waste enters 

the natural environment, it affects different 

ecosystems in different ways, altering habitats, 

harming wildlife, and disrup�ng nutrient cycles.

Plas�c has already entered the food chain. Since one 

animal eats another, plas�cs can move through the 

food chain. This process is called ‘trophic transfer’ of 

plas�cs. Moreover, as plas�c, especially microplas�cs 

tends to bind with environmental pollutants as they 

move through the food chain, the a�ached toxins also 

move and accumulate in animal fat and �ssue through 

a process called bio-accumula�on. In addi�on, 

chemicals added to plas�c during the produc�on 

process (to give them desired proper�es) can leak 

from the plas�c, even when it is inside the body of an 

animal.

Cows dying by feeding on plas�c waste, whales being 

found dead with their bellies full of plas�c waste, 

turtles and other wildlife ge�ng caught in plas�c bags 

and nets, are now part of common lore. Millions of 

animals are killed by plas�cs every year, from birds to 

fish to other marine organisms. Nearly 700 species, 

including endangered ones, are known to have been 

Impact on Ecosystems and the Food Chain

32affected by plas�cs.  Most of the animal deaths are 

caused by choking, entanglement or starva�on. 

It has been es�mated that plas�c pollu�on kills 
33100,000 marine mammals every year.  Out of 123 

marine mammal species, 81 are known to have been 
34impacted by plas�c.  According to an es�mate by 

Na�onal Geographic nearly every species of seabird 

on earth is ea�ng plas�c. Plas�c trash is found in 90 

percent of seabirds and there has been a nearly 67 

percent decline in seabird popula�ons between 1950 
35and 2010.  Plas�cs also enters the human system 

through food and water. Microplas�cs have been 

found in foodstuff including honey, tea, sugar and 

other everyday food items.

The solu�on is to prevent plas�c waste from entering 

the natural systems in the first place. This could be 

accomplished with responsible use and disposal of 

plas�c products, especially Single Use Plas�cs. 

Improved waste management systems and recycling, 

be�er product design that takes into account the short 

life of disposable packaging, and reduc�on in the 

manufacturing of unnecessary single-use plas�cs is 

recommended.

The pathway by which plas�c enters the oceans

Es�mates of global plas�cs entering the oceans from land-based sources based on the pathway from 

primary produc�on through to marine plas�c inputs (2010)

Global primary plas�c 

produc�on: 270 million 

tonnes per year

Global plas�c waste: 

275 million tonnes per 

year

Coastal plas�c waste: 

99.5 million tonnes per 

year

2 billion people living within 50km of coastline

Mismanaged Coastal plas�c waste: 

31.9 million tonnes per year

Plas�c inputs to ocean: 

8 million tonnes per year

Plas�c in surface 

waters: 10,000s to 

100,000s tonnes
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According to UNEP, around the world, nearly a million plastic beverage 
36bottles are sold every minute.
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Plas�cs have become an integral part of our daily life. 

For example, plas�c containers help keep food fresh, 

but if the right kind of plas�cs are not used, they can 

release neurotoxins such as BPA in the human body. 

BPA is associated with a number of health problems in 

human beings such as reproduc�ve health issues, 

rapid changes in immune system, Type 2 diabetes, 

cardiovascular disorder, obesity, etc. Some studies also 

claim that BPA increases the risk of cancer and 

metabolic disorders. Phthalates, the main component 

of PVC, have been implicated in reproduc�ve 

disorders in human beings, increased fat accumula�on 

and insulin resistance. Dioxins, released when plas�cs 

are burnt, are known to cause cancer.

Health Hazards of Plastics

Degrada�on to form 

smaller par�cle sizes

Biofueling, sinking and 

sedimenta�on

Plas�cs absorb and 

concentrate chemicals 

dissolved in seawater

Floa�ng microplas�cs 

encounter persistent 

organic pollutants (POPs)

Microplas�cs 

UV 

PHYSICAL CHEMICAL BIOLOGICAL

Higher order consumers 

heavily affected due to 

biomagnifica�on

Bioaccumula�on of 

pollutants via food 

chain transfer

Inges�on of plas�c 

and leaching of 

addi�ves into marine 

organisms

Chemical addi�ves 

leach from plas�c and 

equilibrate in water

Some of the more familiar compounds related to 

plas�cs include vinyl chloride (in PVC), dioxins (in 

PVC), benzene (in polystyrene), phthalates (in PVC and 

others), formaldehyde, and Bisphenol-A (BPA, in 

polycarbonates). 

Many of these are persistent organic pollutants 

(POPs)— some of the most damaging toxins on the 

planet, owing to a combina�on of their persistence in 

the environment and their high levels of toxicity. Their 

unmi�gated release into the environment affects all 

terrestrial and aqua�c life.



49   |   Towards Responsible Use of Plastics

India is developing rapidly; hence there is also a rapid 

growth in the consump�on of resources. While this is 

happening in our ci�es, villages too are increasingly 

following the same path. However, the ease and 

convenient availability of resources leads to haphazard 

consump�on, especially of disposable plas�cs. This 

ac�vity aims to differen�ate between the needs and 

wants of disposable plas�c products, some of which 

may not be necessary but are bought anyway.

Needs & Wants

AC T I V I T Y  2 . 1

Introduc�on

 

To help students understand that use of certain disposable plas�c products

can be avoided.

Middle school

4 to 5 students in each group

School and Home

Objective

Grade level

Group Size

Place

Duration

Materials

Ÿ  1.  Wri�ng material

Ÿ  2. Observa�on sheet for household consump�on

Ÿ  3. Reflec�on and Observa�on worksheet

Ÿ  4. Access to Internet

l 30 minutes for a brainstorming session with students

l 8 days in total for the following tasks

Ÿ Audit of household disposable plas�c consump�on (1 week)

Ÿ Reflec�on and ac�on worksheet (1 day)
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Before you begin 

The teacher could introduce students to the concept 

of sustainable consump�on and its importance. The 

teacher could discuss with the students the difference 

between, long term plas�c products and disposable 

ones.

Methodology

l The teacher could ask each student to prepare a 

personal household consump�on checklist using 

the exemplar sheet provided.

l In groups, the students should then prepare a 

consolidated list using their personal consump�on 

checklists.

l The teacher could ask the groups to share their 

consump�on checklist with another group of 

students in the class.

l Each group will come forward and share their list.

l The teacher could discuss how choice of products, 

packaging and usage, contribute to the differences 

in the lists.

l Following the discussion, the teacher could provide 

the Reflec�on and Ac�on Worksheet to each 

student.

l The teacher could then ask a few students to share 

what they have wri�en in these sheets with the 

class.

Task 1: Household plas�c consump�on checklist

Fill in the observa�on sheet to note your household plas�c consump�on pa�ern (over the period of a week)

Task 2: Reflec�on and Ac�on Worksheet - Think about the following

Refer to Task 1, think about the different plas�c products men�oned in the table below and fill in with appropriate 

ac�ons that you can take

Date of Purchase

Eg: February 1, 2023

Types of items purchased

Packet of Cookies Blocks (Plas�c)

Laminated Board 

Games with plas�c 

dice

Blocks (Plas�c)

Pencil Box

Blocks (Plas�c)

Photo frames

Food & Drinks Toys/Games Sta�onery Others

Bo�led Water & 

Beverages

Product

Bottled water & beverage  

plastic bottle

Disposed Separately from 

biodegradable 

waste

Yes Use a 20 litre 

reusable jar

Can the packaging/ 

product be used 

again or does it have 

to be disposed of?

If to be disposed 

of, how?

Could I do 

without this? 

Yes/ No

Is there a be�er 

alterna�ve? 

Men�on it



Conclusion

Students will understand more about their household 

consump�on pa�erns of plas�c products and plas�c 

packaging.

They may become mo�vated to avoid/reduce their 

own consump�on of plas�cs and plas�c packaging. 

Evalua�on

Students can be asked to suggest alterna�ves to SUPs.
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Li�ering is one of the biggest environmental as well as social challenges faced today. It is important for the 

students to know about the impacts of li�ering as plas�c is present in prac�cally every product. This ac�vity will 

help students understand how li�er contributes to the problem of plas�c pollu�on.

Li�er… Why does it Ma�er?

AC T I V I T Y  2 . 2

Introduc�on

 

To make students understand:

l The impact of li�ering.

l Co-rela�on of plas�c pollu�on with li�ering.

Middle school

Individual

Home assignment

Objective

Grade level

Group Size

Place

Duration

Materials

l An award winning short film on the impact of li�er - Khat Aaya Hai

(h�ps://www.youtube.com/watch?v=6SZ-ZWjdrO8&t=93s)

l Sta�onery material - notebooks, wri�ng material

l Access to Internet

l 10 min for background introduc�on and screening a film

l 30 min to discuss the problem of li�ering and how it contributes to plas�c 

pollu�on

l Wri�ng an essay - home assignment
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Before you begin 

The students can watch the short film about li�ering 

and the impact of plas�c pollu�on mainly on wildlife 

and marine organisms. They can also be briefed about 

how li�ering contributes to plas�c pollu�on.

Methodology

l The teacher could facilitate a discussion with 

students about the problems associated with 

li�ering and how it leads to plas�c pollu�on.

l The students could then be asked to observe the 

li�ering behaviour of people. They could choose to 

observe li�ering on roads, in commercial places, in 

open places and parks or in schools. The students 

can then select a suitable spot for their observa�on.

l Some indicators for observa�on could include:

l Are there waste bins in this spot?

l Are people tossing waste into the bins?

l What is the kind of material li�ered most 

frequently?

l Was the li�ered material consumed by any 

animal?

l Following this, students could track how li�ering 

leads to a set of problems which ul�mately 

contribute to pollu�ng the land, water and 

atmosphere.

l Based on their observa�ons and background 

research, students could then write an essay on 

the issues rela�ng to the management of waste.

Conclusion

The students will be able to relate li�ering behaviour 

to the problem of plas�c pollu�on.

Evalua�on

Discuss the consequences of li�ering.
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Li�er is a social and environmental challenge. It is important to understand all the aspects of this challenge. This 

ques�onnaire will help students understand what issues relate to this challenge.

Li�er Blitz

AC T I V I T Y  2 . 3

Introduc�on

 

To help students understand what leads to li�ering along with the perspec�ves of 

people regarding li�er and how it affects them

Middle & school

6-8 Students

Public Places, Home and School

Objective

Grade level

Group Size

Place

Duration

Materials l Pre-survey ques�ons

l 15 min to contextualise and discuss the survey ques�onnaire with students

l 3 consecu�ve periods of 60 min each

l Going out and collec�ng data

l In class, analyse the data

l Presenta�on and discussion

l 60 min for analysing the results of the survey (Homework)

l 40 min for classroom interac�on and discussion



Before you begin 

The teacher could brief the students about the 

process of conduc�ng the survey.

The teacher could also introduce the students to the 

method of making a data sheet for the answers 

obtained during the survey.

Methodology

l The teacher could divide the class into groups of 

4-5 members.

l The teacher could ask the groups to select a spot 

and conduct a local survey. The students can also 

do it individually at public spots near their respec-

�ve homes.

l Each group could survey 2-3 spots and interview 

people of three different age groups.

l The students could compile their individual results 

with their group and make a joint data sheet.

l The groups could then compare their data with the 

other groups.

Survey Form for Interviews at Litter Spots

Age Group:

Below 12 12 to 21 21 & above

Ask the following ques�ons and note the responses:

1. Do you think that there is a problem associated 

with li�er?

l The problem is increasing

l It is the same as before

l There never was a problem

2. Have you ever li�ered?

l Yes

l No

If yes, why?

l Didn't find a bin

l Didn't think it could cause problems

l Didn't care
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Conclusion

The data that is generated will help students under-

stand how a�tudes differ when it comes to li�ering. 

Evalua�on

Discuss why people li�er and what could help change 

this behaviour.

3. If there was a fine for li�ering, would you s�ll 

li�er

l Yes

l No

l Couldn't be bothered / Won't get caught

4. Why do you think people li�er?

l Inadequate dustbins at public spaces

l It’s accepted behaviour

l Dirty public spaces trigger people to li�er 

more

5. Whose responsibility do you think it is to keep 

public spaces clean?

l Our responsibility

l Housing associa�on

l Municipal Corpora�on

6. What do you think are the major problems with 

li�er? (You may �ck more than 1)

l It looks unaesthe�c

l It s�nks

l It causes environmental pollu�on

l It might be consumed by stray animals and 

harm them

7. Do you think plas�c pollu�on can be controlled if 

people stop li�ering?

l Yes

l No

l Par�ally

8. Will you carry your trash with you un�l you find a 

bin if you don’t find one immediately?

l Yes

l No

l If no, why not?



While plas�c pollu�on affects all life on the planet, 

the situa�on in the ocean is par�cularly bad. This is 

because the ocean is the final sink for all the plas�cs 

that flow into the rivers and eventually into the sea. If 

access to the internet is available, there is consider-

able informa�on available online about marine 

pollu�on along with graphic images of the damage it 

Making a Poster on Marine Pollu�on

AC T I V I T Y  2 . 4

Introduc�on

 

To help communicate awareness through a crea�ve exercise about plas�c

pollu�on in the oceans 

All

Small Groups

School or school plus a field trip

Objective

Grade level

Group Size

Place

Duration

Materials Paper and sketch pens/pencils to make a poster

One period

is doing to our ocean and marine life. This ac�vity aims 

to get students to make a poster about marine 

pollu�on. Two op�ons are given. If the school is near 

the coast, or any water body like a river or lake, a field 

trip is also suggested. The ac�vity can otherwise be 

done through an internet search, or consul�ng 

reference books, ar�cles or materials which can then 

be discussed.
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Before you begin 

The teacher can introduce the issue of marine 

pollu�on and ask students how and why it happens, 

whether they know the extent of it and the possible 

harm it causes. The teacher can then instruct them 

about the ac�vity and get them started on developing 

a poster that will create awareness on this issue.

Methodology

l If internet is available, the teacher should ask the 

students to search for images and short films or 

alterna�vely go to the school library to review 

books and magazines for ideas rela�ng to marine 

pollu�on.

l The teacher can then get the students to form 

small groups. Each group can then work on 

designing a poster to create awareness on an 

aspect rela�ng to marine pollu�on.

Conclusion

Display the posters at school and get other students to 

evaluate how effec�ve the posters were in communi-

ca�ng their message.

Evalua�on

The content of poster and design will help students to 

understand and communicate on key issues rela�ng to 

marine pollu�on.



CHAPTER  03

Solutions to
Plastic Waste
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Managing plas�c waste in a responsible manner 

ensures that it does not cause environmental and 

health problems. Waste management, including plas�c 

waste management, requires collec�ve efforts from all 

stakeholders – individuals, organisa�ons, ins�tu�ons, 

communi�es, producers, manufacturers, lo-

cal/state/central governments and enforcing agencies. 

The various issues discussed in the previous chapter 

can be addressed through an integrated plas�c waste 

management system for which all stakeholders need 

to be ac�vely involved.

Reduce

Reuse

Recycle

Recovery

Landfill

Lowering the amount 

of waste produced

Using materials 

repeatedly

Using materials to 

make new products

Recovering energy 

from waste

Safe disposal of waste 

to landfill
Least Favoured 

op�on

Most Favoured 

op�on

There is no single or simple solu�on to manage 

plas�cs waste. A variety of waste management 

prac�ces are required to ensure that plas�c waste 

does not become a threat to the environment and the 

health of human beings and other organisms on earth. 

The 3 R’s – ‘Reduce, Reuse, and Recycle’ – are a 

commonly adopted formula that can help manage 

plas�cs waste in a sustainable manner. 

Some�mes we do not realise that so many of the 

products we use in our daily life are made from 

plas�cs. This includes materials such as polyester 

tex�les, toothbrush, buckets, mugs, laminated paper 

and other sta�onery. By reducing, reusing, and 

recycling, we can help conserve the earth. Individual 

behavioural change plays a vital role in managing 

plas�c pollu�on and contamina�on.

Reduce: Reducing the use of plas�cs in our lives is the 

first step to manage plas�c waste. We can start with 

giving up using single use plas�cs like disposable cups, 

cutlery, and carry bags. We can carry our own bags 

/containers when buying food. This will reduce plas�c 

waste considerably. 

Reuse: We need to change our habit of instant 

disposal of  plas�cs and start reusing them. This will 

reduce plas�c waste genera�on and its impact on 

the environment. Instead of throwing away the 

plas�c bag you have, reuse it a few �mes for 

shopping or carrying things. Storage containers can 

be reused for storing various items around the house 

or school/classroom. Reusing will ensure the reduc-

�on of plas�c consump�on.

Recycle: Recycling refers to the process of recovering 

waste plas�c which can then be processed to make 

useful materials/products. A considerable amount of 

plas�c waste can be recycled to make newer products. 

Plas�c containers, buckets, etc. are usually recycled to 

make similar products.

Plas�c water bo�les are o�en converted into fabric or 

yarn used in tex�le industries or recycled PET to make 

bo�les from bo�le (Circular Economy). 

Recycling is now an industry, with all waste material 

being segregated and then processed; it provides 

employment to people including rag pickers and those 

working on recycling. Recycling helps reduce the use 

The Three R’s: 

Reduce, Reuse, Recycle
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Studies on waste collec�on in the informal sector have 

revealed some surprising results. One such study, 

'Recycling livelihoods' conducted by GIZ, SNDT 

women's University and Chintan, an environmental 

NGO, es�mates that the informal sector saves about 
41₹20.06 crores for the ULB of Pune.  According to a 

study by Waste-to-Energy Research and Technology 

Council (WTERT) of Columbia University, in Delhi 

about 1,088 TPD of waste is collected by informal 

sector workers before the waste gets to the municipal 

system. It is es�mated that every ton of recyclable 

material collected, saves the ULB approximately 

₹24,500 per annum and prevents the emission of 721 
42kg CO  per annum.  According to the CPCB 2017-18 2

report, the unorganised sector recycles a whopping 
4320% of the plas�c waste generated in India.  

These studies highlight the significant contribu�on of 

waste-pickers in reducing the burden on formal waste 

management systems and promo�ng resource 

recovery and a circular economy. 

Despite their substan�al contribu�ons, waste- pickers 

con�nue to face low wages, lack of access to 

healthcare and educa�on, and social s�gma. They 

suffer from health issues including respiratory 

disorders, chronic cough, diarrhea and physical injuries 

from sharp objects in the waste according to a study in 

Mumbai.

Crea�ng awareness about the importance of waste 

pickers, recognising their contribu�ons, and providing 

them with support, resources, and opportuni�es, will 

Major Categories of Waste Pickers (Safai Sathis)

l  Individual/Independent: 

a) RWAs/Socie�es or Households Waste 

Pickers

b) Landfill or Transfer sta�ons Waste Pickers 

c) Street Waste Pickers

l  Waste Pickers engaged/on-boarded with 

Swachh Centres Material Recovery Facility 

(MRF) & Material Resources Centre (MRC) 

l  Working with ULBs or informal waste collec-

tors engaged with collec�on vehicles

of valuable resources which can then be put to use for 

other purposes and made available for longer periods. 

Recycling has several benefits. It reduces the amount 

of waste that reaches the roadside bins, reduces the 

amount of energy needed to make new products and 

reduces the requirement for original material. Recy-

cling reduces pollu�on while releasing new raw 

materials. 

Besides the three R’s, several other R’s are also 

popular guidelines for dealing with plas�cs waste. 

These include: Refuse, Replace, Repair, Repurpose, 

and Rethink. 

The cri�cally important role of waste pickers or rag 

pickers in the informal-unorganised sector in manag-

ing waste in India is not o�en recognised or acknowl-
39edged. More than four million  waste pickers or Safai 

Sathis form the backbone of the country's informal 

waste management ecosystem. An observant person 

may no�ce women, children and some�mes men 

scouring garbage for plas�cs, papers, glass and other 

valuable waste. Typically, a waste-picker works for 

about 8–10 hours and on an average, collects about 
4060–90 kg of valuable waste per day,  They pick up 

waste before it enters the formal waste stream, i.e., 

from roads and community bins before it is collected 

by municipal authori�es. They also look for valuable 

waste material from the waste dumps at the Municipal 

Solid Waste (MSW) disposal sites of Urban Local 

Bodies (ULB).

Invisible waste

warriors - Safai Sathis
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The circular economy considers every stage of a 

product’s journey – before and a�er it reaches the 

customer. Crea�ng a circular economy for plas�c 

requires a strong commitment from all stakeholders 

from consumers to producers and policymakers. One 

way of designing a circular economy solu�on

for plas�c waste is to take ac�on in three broad ways: 

Eliminate, Innovate, and Circulate.

Adop�ng these prac�ces in our daily life can help 

decrease both the demands on natural resources, as 

well as the rate at which they are consumed. Fewer 

resources are used, limited supplies are conserved, and 

regenera�on of renewable resources can occur. In 

addi�on, less waste is generated, thereby reducing the 

amount of trash that must be landfilled or incinerated. 

As the amount of trash buried or burned decreases, so, 

too, does the poten�al for water and air pollu�on 

which can occur as a result of burning or improper 

disposal of wastes.

Our world has a limited supply of natural resources, 

including land used for landfills. Thus, the circular 

economy approach towards managing waste can 

inspire innova�ve technological and design ideas that 

can help in dealing with the challenge of dealing with 

plas�c waste. 

Use 100% recyclable plastic in packag-

ing so that recycling can be done 

efficiently. Reducing, reusing and 

recycling decreases both the demands 

on natural resources, as well as the rate 

at which they are consumed.

You might have heard it said that in nature nothing is 

waste. Everything returns to nature in some form or 

another through nature’s own processes. Nature is 

what the concept of circular economy takes its 

inspira�on from. The circular economy aims at 

increasing the useful life of a material or product. A 

circular economy keeps materials, products, and 

services in circula�on for as long as possible.

not just improve their livelihoods but also enhance the 

efficiency and effec�veness of waste management 

efforts in India.

Circular Economy

It is a systemic approach towards sustainability. It is 

based on three core principles:

1.  Eliminate waste and pollu�on.

2.  Circulate products and materials (at their higher 

value).

3.  Regenerate nature.

In a linear economy we take material from earth, make 

products out of them and eventually throw them away 

at the end of its ‘intended’ use cycle. In a circular 

economy, where the emphasis is on extending the ‘life’ 

of the materials, efforts are not only on how to 

enhance intended use through repair and reuse, but 

once the product is post its intended use, to recover/ 

repurpose/redesign/recycle it for a new use. Thus, 

while managing plas�c waste through principles of 

circular economy, the emphasis is on keeping the 

products and materials in circula�on through 

processes like maintenance, reuse, recovery, refurbish-

ment, repair and recycling.
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semi-automa�c or fully automa�c.  Manual material 

recovery facili�es are suitable for urban local bodies 

genera�ng small quan��es of municipal solid waste, 

varying from 5–10 TPD.

Semi-automa�c material recovery facili�es can have a 

capacity of 10–100 TPD or more, but only segregated 

dry waste can be brought to such facili�es. Such 

facili�es can also work as intermediate storage points 

at a pre-processing unit where segregated dry waste 

can be further cleaned to extract be�er value in those 

ci�es where centralised material facili�es are not 

available. Various components of a semi-automa�c 

material recovery facility are a weighbridge, sor�ng 

pla�orm (primary sor�ng), conveyor belt (secondary 

sor�ng), bo�le perforator, baling machine and forkli�.

Once sorted, the recovered materials are baled or 

processed into marketable commodi�es that can be 

sold to manufacturers for use in producing new 

products.

As per Central Pollu�on Control Board (CPCB), the 

total number of exis�ng solid waste Material Recovery 

Facili�es in the country is 4,446 with a capacity of 
4431,427 TPD.

MRFs have emerged as vital contributors, reshaping 

how communi�es handle their waste. They integrate 

Recovering dry waste from Municipal Solid Waste 

(MSW) provides valuable resources while reducing the 

burden on the final waste disposal facility. The 

Material Recovery Facility (MRF)-swachhata Kendra 

offers a systemic approach for the segrega�on and 

recovery of all kinds of dry recyclable waste including 

plas�cs, from MSW.

A Material Recovery Facility (MRF) is a space/area 

with a covered shed which receives pre- and post-

consumer non-bio-degradable, non-compostable (dry) 

materials that are recyclable. MRF is a dedicated space 

providing the facili�es to process and sort recyclable 

materials collected from various waste streams, from 

residen�al, commercial, and industrial waste. Its 

primary func�on is to separate, sort, and prepare 

these materials for sale to end buyers. This concept 

has gained importance through the Swachh Bharat 

Mission Grameen (SBM-G) guidelines by the Ministry 

of Jal Shak� 2019 which makes it mandatory to set up 

one MRF in every block in the country.

Depending on the level of mechanisa�on and scale of 

opera�on, MRF facili�es can be manually operated, 

Material 

Recovery Facility
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informal waste pickers through registra�on giving 

them the iden�ty and recogni�on they deserve 

making it possible to work towards their safety, health, 

educa�on and training.  Represen�ng a cornerstone in 

the circular economy, MRFs exemplify a significant 

shi� towards resource recovery and environmental 

stewardship.

Modern Technologies for Reuse of Plas�cs 

on a Large Scale 

While the 3R’s are ac�ons that any individual or 

organisa�on can take, industry has the poten�al to 

reuse/recycle larger quan��es of plas�cs. While an 

accepted technology for plas�c disposal is incinera-

�on, it is not a preferred op�on as it releases toxic 

gases like chlorinated dioxins and furans, raising 

several environmental and health issues. CPCB has 

consolidated a few innova�ve technical op�ons for 

the safer disposal of plas�c waste. For adop�ng any 

such technology, the prerequisite is that the plas�c 

waste should be segregated and cleaned. Four such 

examples are given here. 

U�lisa�on of Plas�c Waste in Road Construc�on:

To reduce the problem of plas�cs disposal, the 

government has now made it mandatory for road 

developers to use waste plas�c along with bituminous 

mixes for road construc�on. This is being imple-

mented successfully for the construc�on of roads in 

various places in India. The use of plas�c in roads is 

believed to add to their longevity by making them 

water resistant and increasing their resistance to 

changes in weather. A kilometer of road can use about 

one tonne of plas�c.

Co-processing of Plas�c Waste as Alterna�ve Fuel

and Raw Material (AFR) in Cement Kilns, Steel and 

Power Plants: 

Co-processing is the use of plas�c waste materials 

either as a fuel or as raw material(s) in cement, steel 

and power plants. The cement producers or power 

plants can save valuable fossil fuel and raw material 

consump�on leading to more eco- efficient produc�on 

and less environmental pollu�on.

Conversion of Plas�c Waste into Liquid RDF – 

Refuse-Derived Fuel (Oil): 

This involves segrega�on of plas�c waste from 

municipal solid waste, removing dust and impuri�es 

from high and low density plas�cs except PVC, 

processing the plas�c waste using addi�ves and 

collec�ng the liquid RDF. This fuel can be used in 

various industries like cement and coal power plants as 

secondary or subs�tute fuels.

Plasma Pyrolysis Technology (PPT): Plasma Pyrolysis is 

a process that integrates the thermochemical proper-

�es of plasma with the pyrolysis process (decomposi-

�on of materials brought about through high tempera-

tures). The intense and versa�le heat genera�on 

capabili�es of PPT enable it to dispose of all types of 

plas�c wastes including polymeric, biomedical and 

hazardous waste, in a safe and reliable manner.

Innova�ons in plas�c waste management: 

Upcycling

Upcycling essen�ally is an innova�ve approach to 

manage plas�c waste, embedded within principles of 

circularity and sustainability, that combines technology 

with product design in a way that results in product 

which is some�me of higher value than the original 

product, e.g. discarded PET bo�les are being con-

verted to recycled PET bo�les, tex�les, clothing and 

accessories.

The technology for utilisation of plastic 

waste in road construction was developed by 

the ‘Plastic Man’ of India, Prof Rajagopalan 

Vasudevan, Professor of Chemistry at 

Thiagarajar College of Engineering, Madurai, 

India, who developed a patented method to 

reuse plastic waste to construct roads and 

has laid around 1 lakh kilometers of the road 

across 11 states in the country with support 

from the government.
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Mission LiFE and Plas�cs

The concept of 'Lifestyle for the Environment (LiFE)' 

was introduced globally by the Hon’ble Prime Minister 

of India, Shri Narendra Modi, at COP26 in Glasgow on 

November 1, 2021, calling upon the global community 

of individuals and ins�tu�ons to drive LiFE as an 

interna�onal mass movement towards “mindful and 

deliberate u�lisa�on, instead of mindless and 

destruc�ve consump�on” to protect and preserve the 

environment. Mission LiFE encourages environmen-

tally posi�ve ac�ons under seven themes, one of 

which is “Say No to Single Use Plas�cs”. Reducing 

waste is another theme, highligh�ng how the mission 

focuses on sustainable ways of living.

The Ministry of Environment, Forests, and Climate 

Change has launched several programmes under the 

LiFE ini�a�ve, demonstra�ng the country's proac�ve 

commitment towards sustainability, climate change, 

and promo�ng eco-friendly behaviours. The Eco mark 

Scheme and the Green Credit Programme (GCP) are 

two programmes that aim to promote eco-friendly 

prac�ces that are based on tradi�on and conserva�on 

and align with the LiFE concept.

Green Credit Programme (GCP): Incen�vising 

Environmental Ac�ons

In line with the goal of 'Green Growth' which is one of 

the seven goals for the 'Amrit Kaal', in 2023-24 Green 

Credit Programme (GCP) has been announced.

It aims to leverage a market-based approach for Green 

Credits and incen�vise voluntary environmental 

ac�ons of various stakeholders. The GCP will 

encourage private sector industries, companies, and 

other en��es to meet their obliga�ons from other 

legal frameworks.

Eco mark Scheme: Promo�ng Eco Friendly Products

In line with the LiFE approach, the MoEF&CC has 

amended the Ecomark rules with the objec�ve that 

consumers can make choices among products and 

thereby opt for eco-friendly products in their design, 

processes.

It provides accredita�on and labelling for household 

and consumer products that meet specific environ-

mental criteria while maintaining quality standards as 

per Indian norms. Products accredited under the 

Ecomark Scheme will adhere to specific environmental 

criteria, ensuring minimal environmental impact. It will 

build consumer awareness of environmental issues and 

encourage eco-conscious choices. It will also mo�vate 

manufacturers to shi� towards environmentally 

friendly produc�on. The scheme seeks to ensure 

accurate labelling and prevent misleading informa�on 

about products. 

The Central Pollu�on Control Board administers the 

Ecomark Scheme in partnership with the Bureau of 

Indian Standards (BIS), which is the na�onal body for 

standards and cer�fica�on.

In addi�on, under GCP, manufacturers who obtain the 

Ecomark label can contribute to genera�ng Green 

Credits. 

Swachh Bharat Mission 2.0

Under Swachh Bharat Mission 2.0, Swachh Bharat 

Mission Urban (SBM-U) and Swachh Bharat Mission 

Gramin (SBM-G) being implemented by the Ministry of 

Housing and Urban Affairs (MoHUA) and Jalshak� 

Ministry respec�vely, there is a par�cular emphasis on 

addressing the problem of plas�c waste.

SBM Urban key focus areas include source segrega�on 

Programmes, Policies and Laws in India
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• Source segrega�on of waste into dry and wet waste.

• Door to door collec�on by authorised collectors.

• Village-level shed for separately storing biodegrad-

able and non-biodegradable waste.

• Secondary segrega�on and storage of plas�c waste 

for further processing and disposal. Different 

categories of waste are handed over to the authorised 

recyclers.

• Transporta�on to PWMUs at District / Block levels

Swachh Survekshan

Swachh Survekshan, conducted by MoHUA since 

2016, is the world’s largest urban sanita�on and 

cleanliness survey. It has been instrumental in foster-

ing a spirit of healthy compe��on among towns and 

ci�es to improve their service delivery to ci�zens and 

towards crea�ng cleaner ci�es.

The primary goal of Swachh Survekshan is to encour-

age large scale ci�zen par�cipa�on and create 

awareness amongst all sec�ons of society about the 

importance of working together towards making 

towns and ci�es be�er places to reside in.

Conducted under the ambit of the Swachh Bharat 

Mission (Urban), the annual survey has managed to 

mobilise people, resources and authori�es in an effort 

to prove that their city, of all ci�es in India, is the 

cleanest and that sustainable prac�ces, both by 

ci�zens and ULBs, are being encouraged and promul-

gated.

of waste; segregated collec�on and transporta�on; 

processing of segregated waste; se�ng up of Material 

Recovery Facility (MRF) in all Urban Local Bodies 

(ULBs) ; con�nuous awareness genera�on for reducing 

Single Use Plas�c (SUP) and use of subs�tute 

products ‘Swachh Survekshan’ and ‘Star Ra�ng 

Protocol’ have been introduced which have been 

aligned with Plas�c Waste Management (amendment) 

Rules 2021 to encourage ci�es to phase out single-

use plas�c. 

For effec�ve monitoring of the ban on iden�fied 

single-use plas�c (SUP) items and plas�c waste 

management in the country, online pla�orms such as 

the Na�onal Dashboard on the elimina�on of single-

use plas�cs and effec�ve plas�c waste management; 

Central Pollu�on Control Board (CPCB) Monitoring 

Module for Compliance on Elimina�on of Single-Use 

Plas�c and CPCB Grievance Redressal App has been 

launched. The list of eco-alterna�ve manufacturers on 

elimina�ng single-use plas�cs and effec�ve plas�c 

waste management is available on the Na�onal 

Dashboard. SBM Gramin supports GPs in crea�ng 

awareness on curbing the use of SUP and effec�ve 

plas�c waste management in line with the rules. It 

requires GPs to include a Solid and Liquid Waste 

Management Plan (SLWMP), which has plas�c waste 

management as one of the components as part of its 

Gram Panchayat Development Plan (GPDP). Key steps 

suggested for plas�c waste management at the GP 

level are:
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Carbon Credit

Plas�c pollu�on and climate change pose significant 

environmental challenges of our �me. Ini�a�ves such 

as Plas�c Credits and Carbon Credits help reduce the 

impact of these issues and support the promo�on of 

environmental sustainability.

Plas�c Credit is dedicated to addressing the issue of 

plas�c waste and pollu�on by crea�ng incen�ves for 

reducing, recycling, and managing plas�c waste. This 

system allows organisa�ons to assume responsibility 

for their plas�c consump�on and contribute to a more 

sustainable future.

Carbon credits on the other hand primarily focus on 

mi�ga�ng greenhouse gas emissions, the key 

contributors to climate change. These credits serve as 

a quan�fiable measure reflec�ng the removal or 

reduc�on of carbon dioxide (or its equivalent) from 

the atmosphere. A single credit represents one tonne 

of CO  (or carbon dioxide equivalent) that the com-2

pany is allowed to emit.
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Na�onal Laws

To address the challenge of the moun�ng waste crisis 

in the country, India started se�ng up its regulatory 

framework on waste management almost two 

decades ago with the introduc�on of Municipal Solid 

Waste (Management and Handling) Rules, 2000. 

However, it was only in 2011 that specific rules 

focusing on managing plas�c waste were formed 

when MoEF&CC no�fied Plas�c Waste (Management 

& Handling) Rules 2011 (PWMHR 2011). In 2016, the 

rural areas were also covered under the new rules-

PWMHR, 2016. This rule provides the statutory 

framework for plas�c waste management in an 

environmentally sound manner throughout the 

country. It also included the provisions of EPR 

(Extended Producer Responsibility). PWMHR 2016 

was further amended in 2018, 2021, and 2022 to 

strengthen the system of managing and handling 

plas�c waste in India further. 

Dra� No�fica�on Proposing Amendments to the 

Plas�c Waste Management Rules, 2016 

The Ministry of Environment, Forest and Climate 

Change's recent issuance of a dra� no�fica�on 

proposing amendments to the Plas�c Waste Manage-

ment Rules, 2016, holds great significance in 

addressing the escala�ng plas�c waste crisis in India. 

These amendments aim to revamp the exis�ng rules 

to adapt to the changing landscape of plas�c usage 

and waste management. The revised dra� regula�ons 

emphasise the inclusion of a separate category as 

‘Category-V’ for biodegradable plas�cs.

Furthermore, it emphasises the significance of EPR 

compliance as well as the importance of collec�on 

back systems for used mul�-layered plas�c sachets. 

They introduce new defini�ons and clarifica�ons for 

various terms, including importer, manufacturer, mul�-

layered packaging, and plas�c packaging. 



l Clarifying EoL (End of Life Disposal), which includes 

using plas�cs in road construc�on or for energy 

genera�on.

Roles and Responsibili�es of Various Agencies

Local Bodies (such as municipal corpora�ons, 

municipali�es, gram panchayats, etc.) have to:

l Develop and set up infrastructure and systems for 

segrega�on, collec�on, storage, transporta�on, 

processing and disposal of plas�c waste.

l Send recyclable plas�c waste to recyclers.

l Create awareness among all stakeholders about 

their responsibili�es.

l Ensure there is no burning of plas�c waste in the 

open.

Waste Generators must:

l Take steps to minimise the genera�on of plas�c 

waste. 

l Segregate plas�c waste at source and handover 

this segregated storage of waste to the local 

body/gram panchayat, or authorised waste 

processing facili�es/agencies.

Producers, Importers & Brand Owners must:

l Establish a system for collec�ng back the plas�c 

waste generated due to their products and 

implement the same.
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Local bodies and Gram Panchayats are also given clear 

responsibili�es, highligh�ng the importance of 

involving grassroots ins�tu�ons in the fight against 

plas�c pollu�on. The crea�on of new rules for 

Panchaya� Raj Ins�tu�ons at the district level further 

empowers local authori�es to take ac�on against the 

use of single-use plas�c items and assess waste 

management infrastructure.

To ensure compliance and quality control, the amend-

ments introduce sample tes�ng and cer�fica�on 

requirements. These measures are designed to ensure 

that biodegradable plas�cs meet the necessary 

standards and that the use of compostable plas�cs 

aligns with environmental considera�ons.

Some of the key features of these rules are:

l The rules are applicable to every waste generator, 

local body, gram panchayat, manufacturer, 

importer, and producer.

l The minimum thickness of plas�c carry bags made 

of virgin or recycled plas�cs shall be 120 microns.

l Carry bags or products made of recycled plas�c 

shall not be used for storing, carrying, dispensing, 

or packaging ready-to-eat or drink foodstuff.

l The concept of Extended Producer Responsibility 

(EPR) says that the primary responsibility for the 

collec�on of mul�-layered plas�c sachets or 

pouches or packaging is of producers, importers, 

and brand owners are required to establish a 

system for collec�ng back the plas�c waste 

generated due to their products.

l Ban on SUP (Single-Use Plas�c) items.

l Mar 2016 – Plas�c Waste Management Rules.
st

l Mar 2018 – 1  Amendment (CPCB EPR Regula�on).
nd

l Aug 2021 – 2  Amendment (BAN on SUP’s).
rd

l Sept 2021 – 3  Amendment (Use of Recycled Plas�cs).
th

l Feb 2022 – 4  Amendment (EPR Guidelines).
th

l Jul 2022 – 5  Amendment (Plas�c Waste Management Rules on EPR).

l Oct 2023 – Plas�c Waste Management Amendment Rules and Plas�c Waste Management Second 

amendment.

l Oct 2023 – MoEFCC no�fica�on (Green Credit Rules 2023).
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Single Use Plas�cs (SUP) Banned under Law

The following iden�fied single use plas�c items, which have low u�lity and high li�ering poten�al, have 

been prohibited, with effect from July 1, 2022, vide Plas�c Waste Management Amendment Rules, 

2021:

l Ear buds with plas�c s�cks, plas�c s�cks for balloons, plas�c flags, candy s�cks, icecream s�cks, 

polystyrene [Thermocol] for decora�on;

l Plates, cups, glasses, cutlery such as forks, spoons, knives, straw, trays, wrapping or packing films 

around sweet boxes, invita�on cards, and cigare�e packets, plas�c or PVC banners less than 100 

micron, s�rrers.

The no�fica�on also prohibits manufacture, import, stocking, distribu�on, sale and use of plas�c carry 

bags having thickness less than seventy-five microns with effect from September 30, 2021, and having 

thickness less than thickness of one hundred and twenty microns with effect from the December 31, 

2022.

 To enforce the ban through ci�zen ac�on, the Central Pollu�on Control Board (CPCB) has launched an 

app (SUP-CPCB) urging ci�zens to act as watchdogs and help authori�es to take appropriate ac�on 

against violators. Through the app, ci�zens can report SUPs being manufactured in industry, used in 

restaurants, sold in shops, stored and distributed by the supplier.

 Link to app: SUPApp.pdf (cpcb.nic.in)
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Extended Producers Responsibility (EPR) means the 

responsibility of producers, importers and brand 

owners for the environmentally sound management of 

the product un�l the end of life- under Plas�c Waste 

Management Rules, 2016 (Amended 2023).

Category of Plas�c - Defini�on 

Category I - Rigid Plas�c Packaging

Category II - Flexible Packaging of single layer or mul� 

layer (more than one layer with different types of 

plas�cs), plas�c sheets, carry bag, plas�c sachet or 

pouches.

Category III - Mul�layered plas�c packaging (at least 

one layer of plas�c and at least one layer of material 

other than plas�c).

Category IV - Plas�c sheets used for packaging as well 

as carry bags made of compostable plas�cs.

Category V - Packaging made from biodegradable 

plas�c.

In Feb 2022, MoEFCC released comprehensive 

guidelines on Extended Producer Responsibility (EPR). 

The Guidelines provided the framework to strengthen 

the circular economy of plas�c packaging waste, 

promote the development of new alterna�ves to 

plas�c packaging, and provide the next steps for 

moving towards sustainable plas�c packaging by 

businesses.

Extended Producer Responsibility

Plas�c Waste Management Rule 2022

Extended Producer Responsibility Targets 

for Brand Owners

S.No

1

2

3

2025-26

2026-27

2027-28

2028-29 & onwards

15%

10%

TargetFY

20%

4 25%

S.No

1

2

3

2025-26

2026-27

2027-28

2028-29 & onwards

75%

70%

TargetFY

80%

4 85%

Plas�c Consump�on vs Collec�on & Recycling

Reuse

Category I - Rigid plas�c packaging with volume or 

weight equal to more than 0.9 litre or kg but less than 

4.9 litres or kg

Category I - Rigid plas�c packaging with volume or 

weight equal to more than 4.9 litres or kg

S.No

1

2

2021-22

2022-23

2023-24 & onwards

70%

25%

TargetFY

3 100%
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Recycling

Minimum level of recycling (excluding end of life disposal)

S.No

1

2

3

10% 20%

10%

20%

40% 50%

10%

5%

30% 60%

10%

2026-272025-26Category 2027-28 2028-29 & onwards

5%

S.No

1

2

3

40% 50%

50%

60%

60% 70%

30%

30%

50% 80%

60%

2025-262024-25Category 2026-27 2027-28 & onwards

40%

4 70%50% 80%60%

Use of recycled plas�c content 

l In case u�lising plas�c packaging, 100% biodegradable which meets the CPCB (Central Pollu�on Control 

Board) standards - EPR Target will not be applicable.

l  EPR targets - category wise and state wise can use the surplus for offse�ng previous year shor�all or carry 

forward for use in succeeding year or sell to other PIBOs (Producers, Importers and Brand Owners).

l Micro and Small Brand Owners - EPR target will not be applicable.

37Ac�on towards sustainability by Bisleri

l Understanding human behaviour rela�ng to handling used plas�c, Bisleri Interna�onal launched 

'Bo�les For Change.' The ini�a�ve aims to create awareness among people to treat used plas�c as a 

valuable resource that can be recycled through responsible disposal thus preven�ng it from ge�ng 

to dump yards. The programme educates people to clean and segregate plas�c and provides 

enabling mechanisms to sell it directly to local kabadiwalas, who will, in turn, sell it to the recyclers. 

The en�re chain generates more value by using cleaner used plas�c to produce items such as fabric, 

handbags, window blinds, and public benches.

l Bisleri is one of the first consumer goods company in the country to be plas�c-neutral as it recycles 

more plas�c than it puts into the market.

l  Bisleri uses recycled plas�c for its secondary packaging which reduces the consump�on & 

produc�on of virgin plas�c.



The case of Bisleri's "Bo�les for Change" ini�a�ve in 

India serves as an example of how a company can 

successfully integrate its corporate responsibility with 

sustainability needs. This ini�a�ve demonstrates how 

innova�ve and responsible business prac�ces can lead

 to significant environmental and social benefits.  

The following case study delves into the details of this 

ini�a�ve, highligh�ng its role in promo�ng plas�c 

circularity and its impact on both the environment and 

the community.

Bo�les for Change: A Case Study

Bisleri's "Bo�les for 

Change" ini�a�ve serves 

as an exemplary case study 

in the context of 

promo�ng plas�c 

circularity in India. This 

ini�a�ve, launched by 

Bisleri Interna�onal, aims to address the 

burgeoning issue of plas�c waste by fostering a 

circular economy model.

The Ini�a�ve

Bisleri Interna�onal launched "Bo�les for 

Change" in 2018 to educate ci�zens about the 

importance of plas�c recycling and encourage 

them to par�cipate ac�vely in waste manage-

ment. The ini�a�ve operates on the principle that 

plas�c is not a problem but a resource that can be 

used efficiently.

Strategies and Implementa�on

"Bo�les for Change" employs a mul�faceted 

approach:

1. Awareness and Educa�on: The programme 

conducts educa�onal workshops and aware-

ness campaigns in schools, colleges, corporate 

offices and housing socie�es to inform people 

about the importance of recycling and proper 

waste segrega�on.

2. Collec�on and Recycling: Bisleri has set up 

collec�on centres where individuals can 

deposit used plas�c bo�les. These bo�les are 

then sent to NGO partners for recycling. The 

recycled plas�c is used to create a range of 

products, including clothes, bags, and furniture, 

thus helping to promote a circular economy.

3. Partnerships and Collabora�on: Bisleri 

collaborates with NGOs, waste picker commu-

ni�es and local authori�es to streamline the 

collec�on and recycling process. This collabora-

�on not only aids in effec�ve recycling but also 

helps upli� the socio-economic status of waste 

pickers.

Impact and Results

The "Bo�les for Change" ini�a�ve has achieved a 

number of milestones:

l  Environmental Impact: Millions of plas�c 

bo�les have been recycled, reducing landfill 

waste and environmental pollu�on. The 

program has demonstrated the feasibility of a 

circular approach to plas�c use.

l  Social Impact: By involving communi�es and 

providing income opportuni�es to waste 

pickers, the ini�a�ve has had a posi�ve social 

impact.

l  Educa�onal Impact: The awareness cam-

paigns have reached thousands of individuals, 

crea�ng a shi� in mindset towards plas�c use 

and recycling.

This programme by Bisleri is a stellar example of 

how corporate responsibility can align with 

environmental sustainability. The ini�a�ve not 

only addresses the immediate issue of plas�c 

waste but also educates and involves the commu-

nity in sustainable prac�ces. It sets a precedent 

for other corpora�ons in India and globally to 

adopt and promote circularity in plas�c use, 

making a significant contribu�on to both 

environmental conserva�on and societal well-

being.
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The United Na�ons Environmental Assembly (UNEA) 

works toward an interna�onal legally binding 

instrument to end plas�c pollu�on. Interna�onal 

Union for Conserva�on of Nature (IUCN) engages in 

the nego�a�ons, providing science-based exper�se 

and evidence to ensure the development of a robust 

mechanism with high environmental integrity.

In 2017, UNEA-3 established the Ad-hoc Open-Ended 

Expert Group on marine li�er and microplas�cs. In 

2019, Basel conven�on which aims to prevent 

transboundary movement of hazardous waste, was 

amended to make global plas�c waste trade more 

regulated and transparent, under the legally binding 

framework of the conven�on. Plas�c Waste 

Partnership was established to mobilise resources, 

interests and exper�se from all parts of society to 

improve and promote the environmentally sound 

management of plas�c waste at the global, regional 

and na�onal levels and to prevent and minimise its 

genera�on. In May 2023, Par�es to the Basel 

Conven�on adopted technical guidelines on the 

environmentally sound management of plas�c waste 

along with POPs waste, and e-waste. 

In March 2022, 175 countries par�cipa�ng in UNEA-

5.2 adopted the resolu�on 'End plas�c pollu�on: 

towards an interna�onal legally binding instrument' 

based on a comprehensive approach that addresses 

the full life cycle of plas�cs. India nego�ated for 

including collec�ve global ac�on while respec�ng 

na�onal circumstances and capabili�es, which was 

agreed upon in the resolu�on. In line with this 

resolu�on, World Trade Organisa�on has ini�ated The 

Informal Dialogue on Plas�cs Pollu�on and 

Environmentally Sustainable Plas�cs Trade (IDP) which 

focuses on trade related aspects of plas�c pollu�on.

Managing Plastic Waste: 

International Frameworks

The school can create awareness about managing 

plas�c waste by involving community members and 

local government representa�ves. Different kinds of 

waste – Municipal Solid Waste (MSW), Electronic 

Waste (E-waste), Bio Medical Waste (BMW), Construc-

�on and Demoli�on (C&D) waste – the need for 

segrega�on at source; ways to reduce, reuse and 

recycle plas�cs and other waste; the dangers of 

improper disposal of plas�c waste like burning; 

sustainable op�ons for packaging and storing items 

inplace of plas�cs: these are some of the topics that 

could be dealt with in awareness programes. Cam-

paigns to clean up plas�c waste in the neighborhood 

and to advocate subs�tutes to plas�c items like cloth 

bags can be conducted with the help of school 

children. Awareness sessions to understand the law 

related to plas�c waste management help people take 

Creating Awareness 

about Plastic Waste

ac�on to prevent the misuse of plas�cs (such as using 

bags of less than 50 microns thickness).



Some tips to reduce plastic waste

l Buy in bulk – in a bigger container/bag to avoid using several smaller ones

l Use a cloth bag when taking garments to laundry/dry cleaning

l Choose homemade meals instead of junk food which use a lot of plastic packaging (it is also good for 

health and saves money!)

l Buy second hand items like toys, electronic gadgets, where feasible

l Use reusable menstrual and sanitary products instead of disposable ones

My Responsibilities: Actions I take

l I will segregate plastic waste at my residence from other wastes.

l I will use cotton/jute bags for shopping instead of plastic bags.

l I will not use plastic bags that have less than 50 microns thickness.

l I will oppose the burning of waste in the open and report to the competent authorities.

l I will dispose of plastic/paper or any other waste in a responsible manner.

l I will use metal/reusable plastic bottles.

l I will choose home cooked food over packaged food to reduce 

plastic waste generation.

l I will avoid the use of all single use plastic goods.

l I will try to purchase second hand items, commodities in bulk 

and support tax on plastic.

Help End Plas�c Pollu�on!

Reduce   Use Less

Refuse   Say No to Single-Use Plas�c Items

Reuse   Use products again and again

Recycle  Give for recycling
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A 'Use and Throw' approach to materials is at the root of the immense plas�c waste disposal and management 

challenge of our �me. However, the tradi�onal Indian ethos of circularity or the habit of reusing and repurposing 

a product is embedded so deeply in our culture, making it truly representa�ve of Lifestyle for Environment or LiFE 

as it is now called. The current ac�vity aims to help students understand how through re-use and recycle, one can 

enhance the life span of the product thereby conserving resources. It also aims to help them appreciate and 

respect the values of reuse-repurpose and recycle/upcycle embedded in the tradi�onal Indian way of life.

Giving plas�c products a new life: The Indian way of living

AC T I V I T Y  3 . 1

Introduc�on

 

Help students understand how tradi�onal Indian ways of living encourage reuse, 

repurpose and recycle

Middle grade

Class

Two sessions over two consecu�ve weeks

Objective

Grade level

Group Size

Duration

Materials Observa�on sheet
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Before you begin 

Discuss with the class how a careless a�tude towards 

the use of materials contributes towards increasing 

waste. Use examples of how the Indian lifestyle 

encourages the reuse of materials-products such as 

making cloth bags from old clothes or floor mats from 

discarded plas�c bags. 

Methodology

A�er a brief discussion about the concept of reuse, 

repurpose and recycle, ask children to think about 

innova�ve ways of reusing any products/materials in 

daily life.

Children can be asked to observe at home or in school 

how various items of packaging such as plas�c jars, 

boxes, glass bo�les, pet bo�les, plas�c bags, paper 

cups, etc. are reused. The observa�on sheet given 

here may be used to record their observa�ons.

Children could also observe any reuse/repurpose 

examples from school campus/class such as use of 

PET bo�les for irriga�on, or reusing empty boxes to 

store sta�onary items.

Based on the observa�on sheets, the teacher could 

discuss the following:

l  What items are reused the most and how? How 

many �mes or how long is the item being used?

l  Are there products which are modified before 

pu�ng it to another use? (Repurposed) 

l  What are the ways you can modify a product? 

l When is it unsafe to reuse a product, for example 

storing prepared food in reused plas�c containers 

in fridge and then hea�ng it directly in the micro-

wave as the container may not be micro-wave safe 

or intended for mul�ple use or made of non-food 

grade plas�c.



Observa�on Sheet

Reused/  What was the  How is it being  Modifica�on  Dura�on/No  Method of 

repurposed original use used currently for Reuse of �mes of use Final Disposal

item

Addi�onally, teacher could also ask children to collect 

pictures of reused/repurposed product and the class 

could create a collage of various items being reused. 

Also, help the student understand that once products 

are no longer usable, one should give them to the 

'Kabadiwala' or 'waste-pickers' who can then take it for 

further recycling. This way one can reduce waste 

coming out of our homes.

Conclusion

Children get to understand the importance of the 

Indian tradi�on of 'reuse-repurpose' in promo�ng 

circularity and are encouraged to reuse-recycle 

products towards a 'zero waste' home. 
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Laws play a cri�cal role in regula�ng the use and disposal of plas�cs. For instance, India has regula�ons against 

the use of plas�c bags below 50 microns. This ac�vity is designed to create a discussion in class about developing 

a set of rules for the school that will help reduce the use of plas�cs and promote appropriate disposal.

Introduc�on

 

To help students understand how laws are made through a parliamentary process and 

how different points of view need to be solicited and incorporated before it is 

approved by the legislature

Secondary school

Class to be divided into two groups

School

Objective

Grade level

Group Size

Place

Duration

Materials Pen & Book

45 Minutes

Regula�ng the use of plas�cs

AC T I V I T Y  3 . 2
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Before you begin 

The teacher can start by explaining the importance of 

legisla�on and current rules and regula�ons for plas�c 

waste disposal. Students can then be asked to dra� 

their own laws regarding the use and disposal of 

plas�cs.

Methodology

A group of students should be chosen to lead the 

discussion. Their task will be to prepare a dra� set of 

rules and legisla�on for using and disposing of plas�cs 

in the school.

Meanwhile, the rest of the class can elect a student to 

play the role of a speaker who will conduct the 

proceedings. The speaker should then invite discus-

sion on the dra� rules. All students must be encour-

aged to argue and suggest modifica�ons to the dra�. 

The group that has dra�ed the legisla�on can also 

present their sugges�ons. Finally, the class can vote 

on the corrected dra�. 

In case of no agreement, item-wise votes can be taken 

to decide which sugges�ons should form a part of the 

school rules.

The approved dra� as the recommended set of rules 

that govern the use and disposal of plas�cs for the 

school can then be handed over to the principal.

Conclusion

The students will derive a clear understanding of the 

parliamentary process of lawmaking. 

This ac�vity will also help the students to comprehend 

the need for and impact of laws and regula�ons on 

plas�c use and disposal.

Evalua�on

It can focus on the quality of the discussion:

l Are the different points of view being ar�culated 

and received, and how?

l How are these views being integrated towards a 

consensus? 

The following ques�ons can be used for discussion:

Can we get unanimity on the plas�c policy? 

Is there any part of the suggested rules that might 

affect some students unfairly? If yes, how can the rules 

be modified to avoid doing so?
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Plas�c packaging is becoming an increasingly large part of the total waste generated. Nearly half of the 

polymer plas�cs produced are used as packaging materials with a short shelf life. They are redundant once 

the package is opened. The amount of plas�c packaging waste depends on our product choices. This ac�vity 

will help us understand the quan�ty of waste generated through a student’s own household shopping 

choices and the scope for reduc�on.

Introduc�on

Smart shopping choices based on packaging

AC T I V I T Y  3 . 3

 

1. To help students iden�fy unnecessary packaging and the waste it generates

2. Ways to reduce plas�c waste through smart shopping choices by individuals

Middle & Secondary

Class 

School, shops and home

Objective

Grade level

Group Size

Place

Duration

Materials Survey sheets, Sta�onery

l 20 minutes for background, introduc�on and ques�ons related to the ac�vity

l Two week’s �me provided to each student/group to undertake the ac�vity

l 20 minutes of class �me per week for two weeks to discuss student's observa-

�ons with reference to survey sheet

l 20 minutes discussion in the following week on result and conclusions



Before you begin 

The teacher can start by talking about the problems 

caused by plas�c packaging waste and then present 

and discuss the survey sheets with the students.

Methodology

Throughout the first week, the teacher should guide 

students to work on their own using the survey sheets 

to evaluate the amount and the type of packaging 

material that they find in their homes while discussing 

with their parents the possible ways to reduce the 

amount of packaged products being purchased by the 

family. In the case of online purchases, the students 

should evaluate the amount of packaging involved in 

these purchases.

The students should present their findings and ini�ate 

a discussion on how purchasing products with excess 

packaging could be reduced.

The teacher should guide students to work on devel-

oping an effec�ve campaign to reduce packaging 

waste based on the analysis of the data compiled from 

the survey sheets.

Consumer Survey Form

l It will help assess the amount of disposable plas�c 

packaging and how it varies from shop to shop and 

product to product.

l It will help understand whether the consumers are 

concerned about how the packaging waste affects 

the environment.

l It is designed to lead to making intelligent shop-

ping choices based on packaging.

 

Street vendors /small kirana shops /supermarkets / online (circle the ones which are applicable)

Name any 3 products which generate the most amount of packaging waste

Do you purchase from

Name of the product

1.

2.

3.

Bought from

Name any 3 products which generate the least amount of packaging waste

Name of the product

1.

2.

3.

Bought from

Packaging Waste Survey

The students should fill out this form in consulta�on with their parents.
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When you buy a product, do you think of the waste it generates?  Yes / No

When you shop, do you look for packaging which is made from recycled material?  Yes / No

Do you save the packaging material for reuse?  Yes / No

When you go for shopping, do you carry a bag with you? Yes / No

 

Name 5 different types of packaging material that you can think of

How do you dispose milk pouches, tetrapaks and/or so� drink PET bo�les?

1. Milk pouches

l Common garbage bin

l Garbage bin for plas�cs

l Sell to a Kabadiwala

l Return to the supplier

2. Tetra Pak

l Common garbage bin

l Garbage bin for plas�cs

l Sell to a Kabadiwala

l Return to the supplier

3. So� drink PET bo�les

l Common garbage bin

l Garbage bin for plas�cs

l Sell to a Kabadiwala

l Return to the supplier



Conclusion

This ac�vity will demonstrate how packaging waste is 

a func�on of the products we buy and establish that 

there is scope for reduc�on.

Evalua�on

l They should be able to analyse, with the help of 

their families, the shopping prac�ces and choices 

made in their households and develop ways of 

reducing plas�c waste.

l The students can also be evaluated on the effec-

�veness of the ideas in their campaign.

 

How do you dispose of different packaging items like plas�c bo�les, corrugated sheets, glass bo�les, 
tetra pak, aluminium cans etc. Please men�on the names of the packaging waste against the op�ons 
that apply to you.

l Segregate for recycling

l Throw away as mixed garbage

l Sell to a kabadiwalla

Return to the recycler

What kind of packaging material are you most likely to return for recycling?

l Plas�c bo�les

l Corrugated sheets

l Glass bo�les

l Tetra pak

l Aluminum cans
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This ac�vity focuses on iden�fying alterna�ves to the 

most commonly used disposable plas�c products 

while making students aware of the harm caused by 

disposable plas�cs.

Introduc�on

Iden�fying alterna�ves to plas�cs

AC T I V I T Y  3 . 4

 

To get the students to reduce the use of plas�c products by finding be�er

alterna�ves for disposable plas�cs

Middle & Secondary

Individual

Home & School

Objective

Grade level

Group Size

Place

Duration

Materials Blackboard and chalk

45 Minutes

The teacher should introduce the concept of dispos-

able plas�c.

Before you begin



Methodology

l Following the introduc�on of the concept, the 

teacher could ask the students to name any 

disposable plas�c products they can think of. One 

of the students can write the names of these 

products on the board.

l Ini�ally, each student can be asked to name only 

one product so that each student has a chance to 

give their contribu�on to the list on the board.

l A�er all the answers are up on the board, the 

teacher could ini�ate a discussion on whether and 

why any of the products need to be removed from 

the list.

l The teacher could begin the second round. Take 

each item on the list and ask any students to 

suggest an alterna�ve to that product and explain 

why the alterna�ve is a be�er op�on. If the class 

agrees that this product is a be�er alterna�ve, 

then erase that product from the list. Go through 

the en�re list in this way.

l The teacher should check that all the products 

have disappeared from the list. If not, then how 

many remain?

l The students could then be asked to think it over, 

in their own �me and see if they can come up with 

an alterna�ve to those products for which no 

alterna�ve could be found.

Conclusion

The students will understand that while plas�cs are 

extensively used, they can find alterna�ves for most of 

them. For those products for which op�ons have yet 

to be found, the students should be reminded that 

such products must be disposed of appropriately in the 

bin, which is marked for dry waste.

Evalua�on

Assess if every student has thoroughly understood the 

concept of disposable plas�cs and the fact that 

alterna�ves to them are available.
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To demonstrate to the students that ‘one person’s waste can be another person’s 

resource’, and that a product’s life can be extended by trea�ng it as a resource

Secondary

An en�re class

In school

Objective

Grade level

Group Size

Place

Duration

Materials Tables, containers to display used products, space for the swapping centre, 

banner or poster

30 Minutes

Swap your Stuff

AC T I V I T Y  3 . 5

Introduc�on

If we look into our cupboards, we would likely find 

several things that we do not need any longer. These 

could be given away or exchanged for something else 

that may be useful to us, thus sharing resources and 

helping reduce overall consump�on.

Before you begin

Teachers could discuss the issue of consump�on with 

the students. The ques�ons that can be asked to 

ini�ate the discussion: 

l What are some of the things you have in excess or 

do not use, and which could be possibly be used by 

others?

l Have you ever received or exchanged any used 

products?

l Have you ever thrown something away that 

someone else could have used?
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Methodology

l The teacher could introduce the ‘Swap your stuff’ 

ac�vity to the students. The ac�vity would include 

se�ng up a space in the school to exchange the 

used products by students with each other.

l Form groups of students to plan the ac�vity in the 

school. The planning would need to include:    

l Deciding the �me and the place for the 

ac�vity;

l Se�ng up the space for ‘Swap your stuff’;

l Developing the mailers, announcements, 

banners, and posters;

l Ge�ng the informa�on to the parents or the 

students, and

l Managing the event on the day of the execu-

�on.

l Discuss and set rules for the classifica�on of 

products that can be brought, as well as the terms 

and measures of exchange.

l On the ac�vity day, get the students who have 

brought products to display these at the ‘Swap 

center.’ The class must iden�fy a couple of 

students sta�oned at the display center to oversee 

the exchange. This ac�vity can be organised for an 

hour during the school assembly or recess.

l All the items that are not exchanged can be 

donated to a charitable trust.

Conclusion

As a result, the class can review the number of items 

that did not go to the landfill. They can design a chart 

and put it up on the school bulle�n board.

Evalua�on

Discuss whether each and every student understood 

the concept of one’s waste can be another’s resource.
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Conclusion

The students will learn that with proper care and 

responsible use, the refilled pens not only save money 

but can also last much longer without adding waste to 

the landfills. 

The students will also learn about devising sustainable 

business models that promote reuse. 

Evalua�on

Iden�fy other products and find methods for 

promo�ng reuse.

The easy availability of inexpensive plas�cs has led to the casual use and disposal of reusable products. One such 

example is a ball pen, which is meant to be reused with a refill. However, this is rarely done, as most people tend 

to toss it away once it runs out of ink, only to grab a new pen. This ac�vity is intended to create awareness about 

how a product’s life can be extended.

A pen has many lives!

AC T I V I T Y  3 . 6

Introduc�on

 

To get students to find effec�ve ways of reusing products

Middle school

10

Home assignment

Objective

Grade level

Group Size

Place

Duration One Week

Collec�on of used or discarded pens, boxes for collec�on, refills for pens, paper and 

paint to make posters

Materials

Before you begin 

Discuss the impact of plas�c pollu�on and how 

recycling can make a difference.

Methodology

The students can form groups and undertake a 

collec�on drive for old pens, using a carton as the 

collec�on unit. Each group can prepare an informa�ve 

and colorful poster reques�ng everyone to drop their 

used pens in the carton. Students can also be encour-

aged to bring used pens from their homes.

The students can then sort through the pens and 

procure appropriate refills for them. The refilled pens 

are now ready for use and the students can sell them 

within and outside the school and use the proceeds 

for environmental ac�vi�es at the school.



Bottle Planters

ART AND CRAFT ACTIVITY
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Bo�le Planters

ART AND CRAFT ACTIVITY

 

To introduce students to crea�ve ways of using packaging waste

Middle

Individual

In school

Objective

Grade level

Group Size

Place

Duration

Materials Plas�c water bo�le (1 ltr size), scissors, seeds, soil, string

20 Minutes

Introduc�on

Bo�led water and so� drink PET bo�les come in 

different shapes and sizes. These bo�les can be used 

to create planters as an art and cra� ac�vity.  

Before you begin

The teacher should ask the students to collect at least 

one used PET bo�le and bring it to class.

Methodology

l A student can do this ac�vity even at their home. 

Placing the bo�le horizontally, the student can cut 

out a rectangular sec�on from one side of the 

plas�c bo�le. The bo�le should have its cap on.

The following steps are suggested:

l Fill the bo�le with soil.

l Plant seeds of flowers or vegetables in the soil.

l Use the string to hang the bo�le in an appropriate 

place with maximum sunlight.

l Water the plant to see it grow.

l The teacher could encourage the students to share 

pictures of the reusable bo�le planters in class.

Evalua�on

Did the students understand the concept of reusing a 

plas�c product? Did they come up with more ideas for 

the reuse of plas�c waste?



CHAPTER  04

Handprint 

Activities
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In a short period, products made from plas�cs have 

become part of our everyday life. It is present in our 

clothing, the pen that we write with, the chair that we 

sit on, or the wrapping of the food that we eat. 

Plas�cs offer advantages such as lightness, resilience, 

resistance to corrosion, color fastness, transparency, 

and ease of processing. But plas�cs also carry many 

disadvantages. It does not degrade quickly, and hence, 

it is filling up our landfills, natural environment, and 

oceans, causing severe ecological, human, and 

economic impacts.

As consumers, the overuse of plas�cs and their 

careless disposal is a problem. Therefore, it is essen�al 

to use plas�cs responsibly. We can make a difference 

in this situa�on through our ac�ons.

The Basic 5

l Always segregate waste! Remember that nothing 

can be done if we mix it up.

l Audit plas�c use and waste and set an achievable 

target for plas�c waste reduc�on at both school 

and home.

l Resolve to not li�er our surroundings with plas�c 

waste during our ou�ngs or picnics. Always carry a 

garbage bag to collect and dispose of plas�c waste 

in the dustbin or designated garbage collec�on 

point.

l Remember to waste less and segregate recyclables 

before handing them over to waste collectors, 

compost wet/green waste, and carefully deposit e-

waste with authorised collectors!

l Never burn or allow anybody to burn plas�c waste.

Re-cycle

For School

Reduce Re-use

1. Reduce food package waste

l Carry homemade food and do  not 

wrap it in plas�c

l Minimise the consump�on of 

packaged foods

l Dispose of food wrapping in the 

right bin

2. Refuse disposable cups/ 

cutlery

l Carry your own ceramic or reusable 

cup/cutlery; wash a�er use & store 

3. Avoid plas�c marker pens

l Ask your school to install chalk-

boards instead of white-boards

1. Refill & Reuse Pens

l Buy ball pens that are refillable 

or ink pens if available

l Do not throw away/discard pens 

which can be refilled

2. Reuse paper

l Use newspapers/old maga-

zines/old calendars to cover 

books

l Also use for wrapping gi�s

1. Segregate waste

l Throw wet waste (le� over food, 

fruit peels), recyclable (plas�c,  

�n, etc.) & hazardous (sanitary 

pads, ba�ery, other electronic 

items) in separate bins desig-

nated for each category of waste

Handprint for Responsible Use of Plastics 



Re-use

For Home

Reduce

1. Carry your own bags

l Refuse plas�c bags from shops

l Always carry a shopping bag with 

you which can be used for various 

purposes

2. Minimise buying bo�led water

l Carry your own refillable water 

bo�le while traveling 

l In hotels and restaurants which 

have a water purifying system in 

place, ask for regular water and not 

bo�led water

3. Avoid plas�c lined sanitary 

napkins

l Use organic disposal co�on pads or 

co�on layered pads

7.  Minimise or avoid the use of 

plas�c or thermocol in 

projects/models & decora�ons

1. Repair

l Repair toys & increase their life 

span instead of buying a new 

product

l  Ensure a proper disposal when 

they are beyond repair

2. Reusable razors

l Ask your family members to 

avoid using disposable razors 

instead use reusable ones

4. Reduce waste at par�es

l Store decora�ons a�er use for your 

next party

l Avoid using disposable plas�cs, use 

reusable, recyclable or natural 

materials

5. Avoid plas�c lined diapers

l If there is an infant in your family, 

suggest that cloth diapers be used 

instead of synthe�c diapers

6. Disposable plates

l When disposable plates are 

necessary, use bowls and plates 

made from the leaves & sheaths of 

trees

3. Carry your own containers

l If buying food from outside, take 

your own containers along 

instead of asking the restaurant 

to pack it in plas�c or foil 

containers

4. Upcycle clothes

l Don’t throw away clothes made 

of polyester fabrics. Try making 

other products like bags out of 

them

1. Collect separately

l Separate plas�cs from wet 

waste before disposing of wet 

waste. Do not carelessly throw 

them in together

Re-cycle

Talk about your Handprint with friends and family! 

Mo�vate them to take Handprint ac�ons!
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Project Ideas

l Make a list of all the plas�c products around you at home, school 

and the neighbourhood. Try to find out what products were in use 

before plas�cs appeared in your home, school or neighbourhood. 

How were those products made?

l Ask people at home and in the neighbourhood what impact indus-

trial plas�c products have had on their lives and livelihoods. Share 

your knowledge about the problems with plas�cs if they are not 

aware of them. Talk about how large scale, industrial, or cheap 

plas�c products end up pollu�ng the environment. Explain how they 

harm humans and animals and how they have o�en destroyed local 

economies of eco-friendly, de-centralised co�age industries.

l 'Not just individual level ac�on but poli�cal educa�on too is needed 

to 'beat plas�c pollu�on'. Learn about and discuss with peers, family, 

teachers about the responsibility of local, state and central govern-

ments towards crea�ng a plas�c free and pollu�on free environ-

ment for all ci�zens.

l Invite an expert or state pollu�on control body representa�ve for an 

interac�ve talk in your school or community to be�er understand 

the various laws and rules related to plas�c manufacturing, waste 

management responsibili�es and pollu�on.
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l Be an alert and aware ci�zen who understands the Right to Informa�on (RTI) Act. You can try learning more 

about it by actually filing an RTI query, e.g. seeking informa�on about budget alloca�on/expenditure and 

human power related to waste management in your local Panchayat or Municipality.

l Learn about the Na�onal Green Tribunal (NGT), the NGT Act and the tribunal's role in ensuring the 'beat 

plas�c pollu�on' goal as well as the regula�ons put in place by the Ministry of Environment, Forest and 

Climate Change (MoEFCC), Government of India.

l Inves�gate pa�erns of plas�c product consump�on at your home, apartment complex, neighbourhood and 

school and develop a waste reduc�on and management plan for implementa�on with help from all involved.

l Take up ac�on projects such as crea�ng cloth bags from old and clean clothes, as well as paper bags of various 

sizes from newspapers or used paper to replace plas�c bags wherever they are being used.

l Get in touch with women self-help groups in your neighbourhood and interest them in the business of making 

and selling eco-friendly bags and other alterna�ve packaging products. Help them get orders and support 

them in whatever way you can.

l Research on trade in plas�c waste.

l Organise a clean-up drive.
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The School 100m Campaign

AC T I V I T Y  4 . 1

Introduc�on

It is important that schools are kept clean and free 

from plas�c pollu�on. Keeping the school and its 

vicinity clean is one of the most efficient ways to 

contribute to “Swachh Bharat Abhiyan.” Besides the 

campuses, it is also essen�al to keep the surroundings 

outside the campus clean.
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1. The “100 Metres Clean-up Challenge” promotes the idea that keeping the school 

surroundings clean lies in the hands of students and the school authori�es. The 

challenge encourages students to iden�fy a 100-metre stretch outside school and 

ensure it is clean.

2. The students, as well as the school management, both have to ensure that the 

stretch becomes a “Plas�c and Li�er Free Zone.” It should also be ensured that regular 

maintenance of the stretch is done to keep it clean and plas�c-free.

Middle & Secondary

All classes

School and 100 metre stretch outside the school

Objective

Grade level

Group Size

Place

Duration

Materials l Two sign boards to mark the 100 metre stretch

l Cleaning material

l Three bins to segregate the waste

One year and ongoing

Before you Begin

For this ac�vity, a stretch of 100 metres outside the 

school premises should be iden�fied. Each grade in 

the middle and secondary level can engage in this 

ac�vity.

 The school must also provide safety equipment like 

masks, gloves etc. It is also recommended that colored 

bins are provided so that the collected waste is kept 

appropriately (Blue for dry waste, Green for wet 

waste, and Black for hazardous waste).

Methodology

The classes in the middle and secondary school should 

be given the responsibility of ensuring different parts 

of the school have been kept plas�c and li�er-free. 

They may be encouraged to put up necessary signage 

posters and bins to achieve this. Together with the 

school management, a 100-metre stretch, ideally with 

a road length of 50 metres on either side of the school 

gate, can be selected. A sign board should be put up 

on either side sta�ng that this area is being kept clean 

by the school.

School children should also be encouraged to talk to 

the Municipal and other cleaners who usually clean 

this stretch and get them to say what problems they 

face.

If there is a problem of not having bins correctly 

marked as Blue, Green, and Black, these need to be 

installed, or the exis�ng bins should be colour-coated 

with proper signage.

The students should work out a budget required for 

the ac�vity and think of how to raise 

funds/contribu�ons from the community with the 

assistance of school management. 
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CHAPTER  05

Learning

Outcomes
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Learning Outcomes for Addressing 
the Problem of Plas�cs

This publica�on is intended to enhance literacy with 

respect to plas�cs amongst the students and to 

achieve the same by se�ng the expecta�ons for 

performance and achievement. The expecta�ons, 

expressed as learning outcomes, can be easily inte-

grated or infused with the exis�ng curriculum. The 

content and ac�vi�es of the publica�on are designed 

in a way that the students are ac�ve par�cipants in 

building the required knowledge, a�tude, and 

competencies to influence the behaviours or ac�ons 

of addressing the problems associated with plas�cs. 

The students must be encouraged to think independ-

ently, act responsibly, develop communica�on skills, 

and resolve to demonstrate their learnings and 

influence people in their immediate surroundings.

Crea�ve and cri�cal thinking are two crucial aspects 

for any environmentally literate student as this helps 

logically organise the new informa�on with previous 

experience and knowledge to make reasoned judg-

ments and solve real-world problems.

The expected learning outcomes would also aid the 

teachers in assessing students' literacy and seeing the 

change. They can design forma�ve and summa�ve 

assessments based on the desired learning outcomes. 

The learning outcomes to Beat Plas�c Pollu�on are 

listed below :

Students will be able to

l Appreciate the proper�es that have made plas�c 

such a strong and versa�le material

l Recall the history and evolu�on of plas�c as a 

material

l Conclude that the chemical composi�on of the 

‘monomers’ determines the proper�es, including 

degradability

l List the impacts of plas�c pollu�on on water 

bodies, flora, fauna, and human health

l List the alterna�ves that were being used before 

the plas�c era

l  List the reasons for the problems associated with 

plas�c waste 

l Explain the problems associated with one-�me 

plas�c use

l Iden�fy the challenges associated with plas�c 

waste

l Iden�fy problems associated with microplas�cs

l Es�mate the scale of the problem

l Compare the impact of plas�cs based on the 

use/product

l Explain the R’s (Reduce, Reuse and Recycle)

l Recall innova�ve ways to reduce, reuse, and 

recycle plas�c waste

l  Know which single-use plas�c items are banned

l Iden�fy the challenges in plas�c waste disposal

l Draw up the process for effec�ve waste 

management

l Iden�fy strategies to regulate the use of plas�c in 

school

l Conduct a survey/audit of plas�c use

l Set up a collec�on system

l Conclude that our choices/behaviour can help 

manage the problem of plas�c

l Describe the individual handprint posi�ve ac�ons 

towards sustainability that can beat plas�c 

pollu�on

l Resolve to minimise plas�c use in one’s life

l Demonstrate behaviour that reduces consump�on 

and li�ering

l Iden�fy a 100-metre stretch outside school and 

take part in the 100-metre plas�c-free challenge

l  Aware of the na�onal rules and regula�ons and 

interna�onal framework to regulate and manage 

plas�c waste
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Centre for Environment Educa�on

Thaltej Tekra, Ahmedabad-380 054

Phone : 91-79-26858002 to 05 Fax : 91-79-26858010

Email : cee@ceeindia.org Website : www.ceeindia.org

Founded as a Centre of Excellence of the Ministry of Environment, 

Forest and Climate Change, Government of India

Swachh Bharat Abhiyan is a campaign in India that aims to clean 

up the streets, roads and infrastructure of India's ci�es, smaller 

towns, and rural areas. Handprint Ac�ons to Beat Plas�c 

Pollu�on contribute towards Swachh Bharat.
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