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Ending Plastic Pollution: A Call for Circular Economy

Action

Introduction

Plastic, once celebrated as a miracle material for its
durability, versatility, and affordability, has become
one of the most pressing environmental challenges
of 21st century. What began as a technological
breakthrough in the 20th century has now evolved
into a global pollution crisis that touches every
corner of the planet. From choking our rivers
and oceans to contaminating soil and air, plastic
pollution is a silent crisis with loud consequences,
that demands immediate collective actions.

At its core, plastic is a synthetic polymer derived
primarily from fossil fuels such as oil and natural
gas. What makes plastic pollution especially
hazardous is its long-lasting nature. Unlike organic
waste, plastic doesn’t biodegrade, it simply
fragments into microplastics that enter food chains,
endanger biodiversity, and present serious health
risks to humans.

As we mark World Environment Day through the
theme of “Ending Plastic Pollution” and observe
initiatives like Plastic Free July, it is crucial to reflect
on the scale and severity of plastic pollution. From
international treaties to national regulations, from
circular economy interventions to community-led
action, there is a call for coordinated, transformative
change to #BeatPlasticPollution and secure a
sustainable future making. such actions pivotal
to unite efforts and implement bold solutions that
protect both people and the planet.

This article explores the lifecycle of plastic, the
environmental and health risks it poses, and the
urgent need for systemic solutions.

Environmental and Health Implications of Plastic
Pollution

Plastics, especially microplastics and Single-Use
Plastics (SUPs) have infiltrated every corner of
the planet, from the deepest ocean trenches to
the most remote polar regions. Traces of plastic
pollution have been found everywhere, from the
Mariana Trench (Earth’s deepest point), and Mount

Everest (highest point of earth), underscoring the
truly global and far-reaching nature of the crisis.
Plastic pollution poses a complex and multifaceted
threat to both environmental and human health,
with impacts spanning terrestrial, aquatic, and
atmospheric systems. Their persistence not only
disrupts ecosystems and biodiversity but also
introduces emerging risks to human health through
food, water, and air exposure. The combined
environmental and health implications underscore
the urgent need for a systemic transition towards
circular economy solutions that prioritize reducing
plastic use, no use of single-use plastics, and
ensuring responsible end-of-life management.

1. Environmental Impacts

a. Plastic Pollution in Marine Ecosystems:
A Deepening Crisis: Plastic remains the most
prevalent and persistent form of marine debris,
posing a serious and escalating threat to marine
ecosystems. Every year 19-23 million tonnes
of plastic waste leaks into aquatic ecosystems,
polluting lakes, rivers and seas. Out of this, more
than 11 million metric tonnes of plastic waste
enter in the ocean each year, although quantifying
the exact amount is challenging due to complex
ocean dynamics causing challenge for marine
life, including seabirds, fish, turtles, and marine
mammals. Mistaking floating plastic for food like
jellyfish or plankton, they ingest harmful debris that
can block digestive tracts, cause internal injuries,
and lead to death. This alarming reality not only
endangers individual species but also disrupts the
delicate balance of marine ecosystems and threatens
global biodiversity.

It is estimated that, over 358 trillion microplastic
particles floating in the world’s oceans, with
significant concentrations forming five major
oceanic gyres, including the infamous Great Pacific
Garbage Patch, which spans an area larger than the
state of Texas. These patches are not solid islands but
vast zones of floating and submerged plastic debris,
dispersed across millions of square kilometers. It

KALEIDO SCOPE July, 2025 m




I A SCOPE Initiative |

is estimated that at current rate, there will be more
plastic in the ocean by weight than fish by 2050.

b. Ecosystem Disruption: Plastic pollution
significantly disrupts natural ecosystems, with far-
reaching consequences for biodiversity, ecological
processes, and climate stability. Microplastics have
permeated every ecological domain, including
freshwater sources, agricultural soils, the deep
ocean, and even the atmosphere. These particles can
adsorb toxic chemicals such as Persistent Organic
Pollutants (POPs), heavy metals, and endocrine-
disrupting additives, facilitating their transport
across ecosystems and into the food chain. This
process of bioaccumulation and biomagnification
threatens keystone species, alters predator-prey
dynamics, and reduces overall ecosystem resilience.
An estimated 13 million tonnes of plastics
accumulate in soil annually, where they interfere
with soil porosity, water retention, and microbial
diversity, ultimately degrading soil health and
agricultural productivity. In marine ecosystems,
plastics entangle and suffocate wildlife, and as they
degrade into microplastics, they persist in aquatic
food chains and sediments for decades.

2. Health Implications

a. Human Exposure to Microplastics: Improperly
managed plastic waste gradually breaks down over
decades into microplastics and nanoplastics, which
are now found in the air, soil, drinking water,
human blood and placental tissue. Recent scientific
studies have confirmed the alarming presence of
microplastics in various human tissues, including
human arteries, lungs, brains, intestinal tract, and
even in human breast milk. Humans are exposed to
microplastics through various pathways including,
inhalation of airborne particles, consumption of
contaminated food and water, and dermal contact.
Microplastics have been detected in a wide range
of consumables, such as seafood, bottled and tap
water, table salt, and even fruits, and vegetables,
this can potentially disrupt human endocrine and
immune systems. While, the health impacts of
microplastic exposure are still being investigated,
but emerging evidence suggests potential links to
inflammation, oxidative stress, cellular toxicity,
and endocrine disruption.
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b. Air Quality and Emissions: Plastic production
and disposal have significant implications for air
pollution and greenhouse gas (GHG) emissions,
adversely affecting both environmental quality
and public health. Throughout its life cycle, from
extractionoffossilfuelsand petrochemical processing
to manufacturing and end-of-life treatment, plastic
emits a range of pollutants and climate-forcing
gases. Open burning and uncontrolled incineration
of plastic waste, especially in regions lacking proper
waste management infrastructure, release toxic air
pollutants such as dioxins, furans, volatile organic
compounds (VOCs), and particulate matter
(PM2.5 and PM10). These emissions are known
to cause respiratory illnesses, cardiovascular
diseases, neurological disorders, and lung
cancer. Communities living near open dumps or
waste-burning sites are especially at risk. From a
climate perspective, the plastic sector is a growing
contributor to global warming. In 2019 alone, the
plastic life cycle was responsible for approximately
1.8 billion tonnes of CO.-equivalent emissions. If
current trends continue, this figure is projected to
reach 2.8 billion tonnes by 2050, accounting for a
significant share of the global carbon budget.

Understanding the Challenge: The Scale of
Problem

Despite of posing environmental and health risks,
consumption of plastics on a rise. Over the past
five decades, the production and consumption of
plastic has grown exponentially, increasing nearly
twentyfold since the 1960s. This has resulted
in development of a crisis of unsustainable
plastic consumption and waste mismanagement.
Statistically, over 430 million tonnes of plastic
are produced each year globally, two-thirds of
which are short-lived, single-use plastic products.
In 2025, the world is expected to consume 516
million tonnes of plastics and extrapolating this
under current trajectories, annual global plastic
consumption is projected to nearly double by 2060,
reaching over 1.2 billion tonnes. Of this staggering
amount, less than 10% is recycled, while more than
60% ends up as waste either incinerated, land filled,
or leaking into terrestrial and marine ecosystems.
This trend is likely to place immense pressure on
ecosystems, human health, and waste management




infrastructures. According to UNEP projections, if
current trends persist, the amount of plastic waste
entering aquatic ecosystems could nearly triple by
2040, reaching an estimated 29 million tonnes per
year.

Hence, plastic pollution is no longer just an
environmental issue, it is a societal, economic, and
public health crisis. This can be seen from the fact
that nearly 5% of global greenhouse gas emissions,
projected to double by 2060 if current trends persist.
From a health perspective, microplastics have been
detected in human blood, placentas, and lungs.

In this context, the circular economy emerges as
a transformative pathway, not only to end plastic
pollution but also to reimagine plastic as a resource,
not waste. Ending plastic pollution requires a
systemic, multi-level approach that encompasses
upstream design changes, downstream waste
management, and global cooperation.

International Policies and Frameworks -
Alignment of India

Understanding the growing risks of plastics to the
ecological balance, over the past decade, the global
community has increasingly recognized the need to
address plastic pollution through legally binding
instruments, voluntary initiatives, and multilateral
partnerships. Some such international policies and
frameworks shaping the global response to plastic
pollution include:

1. Global Plastics Treaty:

United Nations Environment Assembly (UNEA-
5.2) adopted Resolution 5/14 in March 2022,
initiating negotiations for a legally binding global
treaty to end plastic pollution. The treaty aims
to address the entire lifecycle of plastics from
production and design to waste management
and legacy pollution. Negotiated under the
Intergovernmental Negotiating Committee (INC),
the treaty is expected to be finalized by end of
2024. Key areas under negotiation include global
bans on problematic plastics, mandatory Extended
Producer Responsibility (EPR), circular design
standards, financial support for developing nations,
and a just transition for informal workers. India
has actively participated in the discussion process,
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advocating for equity, lifecycle approaches, and
recognition of its informal waste sector. Once
finalized, the treaty is poised to become the most
significant environmental agreement since the
Paris Agreement, aiming for global cooperation and
systemic change to combat plastic pollution by 2040.
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2. Basel Convention Amendments on Plastic Waste
(2019):

Basel Convention, an international treaty on the
control of hazardous waste was amended in 2019 to
enhance control over the transboundary movement
of plastic waste, aiming to prevent environmental
and human health risks associated with its
improper disposal. These amendments, adopted
at the 14" Conference of the Parties (COP14) held
in Uzbekistan, aim to improve the management of
plastic waste and regulate its international trade
and also classify non-recyclable and contaminated
plastic waste as hazardous, thereby requiring Prior
Informed Consent (PIC) before export or import
between countries. This change is particularly
significant in reducing the flow of plastic waste
from high-income to low-income countries, which
often lack adequate recycling infrastructure. As a
signatory to the Convention, India has aligned its
domestic regulations to reflect these international
provisions, reinforcing its commitment to preventing
plastic dumping and encouraging responsible waste
trade.

3. G20 and G7 Action Plans on Marine Litter:

The G20 Action Plan on Marine Litter (2017),
and the G7 Plastics Charter (2018) are the key
international efforts to combat plastic pollution in
oceans. These initiatives promote circular economy
strategies, reduction of single-use plastics, and
enhancement of waste management infrastructure.
They encourage innovation, sustainable production
and consumption, and international cooperation to
prevent plastics from entering marine environments.
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India, as a member of G20, actively supports the
Osaka Blue Ocean Vision, launched during the
G20 Summit in 2019. This vision aims to eliminate
additional marine plastic litter by zero by 2050,
recognizing the urgent need to protect ocean
ecosystems. Together, the G20 and G7 frameworks
underscore the importance of multilateral
collaboration in achieving plastic-free oceans
through systemic change and long-term policy
commitment.

4. UN Clean Seas Campaign (2017-Present):

The UN Clean Seas Campaign, launched by the
United Nations Environment Programme (UNEP)
in 2017, is a global initiative aimed at combating
marine plastic pollution by encouraging voluntary
action from governments, businesses, and
individuals. The campaign focuses on reducing
single-use plastics and microplastics, which
are major contributors to ocean pollution. Over
60 countries, representing more than 60% of the
world’s coastline, have joined the campaign,
committing to national bans, improved waste
policies, and awareness initiatives. It also engages
the private sector to rethink packaging and reduce
plastic footprints through sustainable practices. On
the public front, the campaign promotes citizen
awareness, education, and social behavior change
to drive sustainable consumption. By aligning
with the SDG 12 “Responsible Consumption and
Production” and SDG 14 "Life Below Water", the
Clean Seas Campaign contributes to global efforts
for healthier oceans, showcasing how voluntary
commitments and collective action can significantly
reduce plastic pollution.

Regulatory Framework and Policy Landscape in
India

Besides aligning with international frameworks,
India has also developed a robust regulatory
framework to address the growing challenge of
plastic pollution, focusing on reduction, responsible
management, and circular economy principles.

1. Plastic Waste Management (PWM) Rules, 2016
(Amended in 2021 & 2022):

The Plastic Waste Management (PWM) Rules,
2016, serve as the cornerstone of India’s regulatory
framework on plastic waste. These rules mandate
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the segregation, collection, recycling, and
disposal of plastic waste, assigning responsibilities
to Urban Local Bodies (ULBs) and Producers,
Importers, and Brand Owners (PIBOs). The 2021
amendment from 30" September, increased the
thickness of plastic carry bags from 50 microns to
75 microns and the amendment from July, 2022
further strengthened the framework by increasing
the thickness requirement for plastic carry bags to
120 microns and banning certain single-use plastic
items. The rules also encourage the use of recycled
plastic and promote alternatives like compostable
plastics. By integrating circular economy principles
and defining clear compliance mechanisms, the
PWM Rules aim to reduce plastic leakage into the
environment and promote sustainable plastic waste
management across India.

2. Ban on Single-Use Plastics (SUPs), 2022:

India implemented a nationwide ban on identified
Single-Use Plastics (SUPs) from July 1, 2022, as
part of its effort to combat plastic pollution. The ban
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targets 19 specific SUP items that are low in utility
and high in littering potential. These include plastic
cutlery, straws, plates, cups, stirrers, wrapping films,
polystyrene thermocol, and plastic flags. The ban
is enforced under the Plastic Waste Management
Rules (Amended 2021-2022) and aims to curb the
environmental and health impacts of non-recyclable
plastic waste. The implementation of the ban is
actively monitored and reinforced by the Central
Pollution Control Board (CPCB), State Pollution
Control Boards (SPCBs), and local authorities
to ensure effective compliance and enforcement
across the country. It complements other national
initiatives promoting waste segregation, circular
economy practices, and behavioural change. To
strengthen localized implementation of the Plastic
Waste Management Rules, Indian states have
developed State Action Plans for

Plastic Waste Management under the guidance
of CPCB. The ban marks a critical step in India’s
transition toward sustainable consumption and
plastic-free ecosystems.
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3. Extended Producer
Guidelines, 2022:

Responsibility (EPR)

The Extended Producer Responsibility (EPR)
Guidelines, introduced under the amended
Plastic Waste Management (PWM) Rules, 2022
strengthen accountability for Producers, Importers,
and Brand Owners (PIBOs) in managing plastic
packaging waste. The guidelines mandate PIBOs
to ensure the collection, recycling, reuse, and end-
of-life disposal of plastic packaging, with specific
targets based on plastic categories rigid, flexible,
multilayered, and compostable.

To support implementation, a centralized EPR
compliance portal (https://eprplastic.cpcb.gov.
in) has been launched by the Central Pollution
Control Board (CPCB). This digital tracking
system enhances transparency, traceability, and
monitoring of plastic waste management across the
value chain. The guidelines also encourage the use
of recycled plastic content in new packaging and
promote circular economy practices. Supported by
a National Dashboard on EPR, this framework
aims to ensure that plastic waste is responsibly
managed at scale, reducing environmental impact
and promoting sustainable resource use.

4. National Action Plan for Circular Economy:

The National Action Plan for Circular Economy,
developed by the NITI Aayog in collaboration with
the Ministry of Environment, Forest and Climate
Change (MoEFCC), outlines a strategic roadmap to
transition India from alinear to a circular economy. It
identifies 10 key sectors, including plastics, e-waste,
construction, and textiles, where circular practices
can significantly reduce resource consumption
and environmental impact. The plan emphasizes
resource efficiency, waste minimization, and
design for reuse and recycling, aiming to close
material loops and promote sustainable growth.
By fostering cross-sectoral collaboration among
industry, government, and civil society, the National
Action Plan seeks to build a resilient, low-carbon,
and resource-efficient economy, supporting India’s
long-term climate and development goals.

5. Integration with National Missions:

India’s plastic waste management efforts are closely
aligned with key national missions, promoting a
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holistic and integrated approach to sustainability
and resource efficiency. The Swachh Bharat Mission
2.0 (Urban) plays a pivotal role by promoting
source segregation, establishing Material Recovery
Facilities (MRFs), and ensuring scientific processing




of waste, including plastics. It also empowers urban
local bodies to implement decentralized waste
solutions and engage communities in reducing litter
and enhancing plastic recovery. The Mission LiFE
(Lifestyle for Environment) campaign encourages
individuals and communities to adopt mindful
consumption practices and reduce dependence on
single-use plastics, reinforcing behavioral change as
a core strategy in tackling plastic pollution. Further,
the GOBARdhan Scheme supports waste-to-wealth
initiatives by promoting biogas and composting
solutions, thereby reducing the volume of mixed
waste, including plastic contamination in organic
waste streams. Together, these missions embed
plastic waste management into India's broader goals
for urban development, sanitation, and a circular
economy, driving long-term, systemic change.

Conclusion and The Way Forward

The escalating plastic pollution crisis demands
nothing short of a systemic transformation in how
we produce, consume, and manage plastic. From
polluting pristine marine ecosystems to infiltrating
human bloodstreams, plastics have become deeply
embedded in both our environment and our bodies.
Despite increasing awareness and policy action
at global and national levels, the gap between
commitments and on-ground change remains
significant. What is urgently needed is a paradigm
shift from a linear "take-make-dispose" economy to
a truly circular system —one that minimizes virgin
plastic use, designs out waste, and ensures plastics
are reused, recycled, or safely disposed of.
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India has made notable progress through regulatory
measures such as the ban on Single-Use Plastics,
the implementation of the Extended Producer
Responsibility (EPR) framework, and the launch
of the National Action Plan for Circular Economy.
However, effective enforcement, stakeholder
capacity-building, and behavioral change remain
critical challenges. The transition to a plastic-
free future requires robust governance, market
incentives for innovation, and inclusive participation
from informal waste workers, industries, urban
local bodies, and citizens alike. Looking ahead,
the finalization and implementation of the Global
Plastics Treaty offer a historic opportunity to align
international efforts and establish a legally binding
roadmap to end plastic pollution by 2040. At the
national level, India must strengthen decentralized
waste infrastructure, promote alternatives to
plastic, invest in R&D for biodegradable materials,
and mainstream circular economy practices across
sectors. Education, awareness, and consumer
responsibility must complement policy actions
to foster sustainable lifestyles and reduce plastic
dependency.

Ultimately, ending plastic pollution is not only an
environmental imperative but a moral one to protect
ecosystems, safeguard public health, and secure a
resilient, sustainable future for generations to come.
The moment to act is now boldly, collectively, and
systemically.
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