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Introduction

Objective:

« To explain the key principles of the circular economy, waste prevention,
product design for recyclability, and closed-loop systems. .

« To explore the innovative approaches to plastic waste management, such
as extended producer responsibility schemes, deposit-refund systems, and
eco-friendly packaging alternatives. .

Learning Outcomes:

- Understanding the sources and impacts of marine debris on
the blue economy industries.

+ Exploring the principles and strategy of the circular economy
as applied to the management of marine litter.

- Analysing the role of blue economy industries in plastic
pollution generation and potential solutions, and waste
reduction and recycling.
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What is Circular ECohomy
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stem that aims to maximize the
rces while minimizing the amount
al. The circular approach aims to:

THE DIFFERENCE BETWEEN

LINEAR AND CIRCULAR ECONOMY
e efficiency »
e and pollution " |
CIRCULAR ' '
ECONOMY

aterials in use for as long as possible b o

B S|gn|ng products for reuse, repair, and recycling, the |
girgdlar economy supports sustainable growth, reduces =
snvironmental impact, and fosters innovation aCross LNEar ¢ ==m '
ECONOMY N b |

industries. One of the key strategies for addressing global
challenges like climate change, biodiversity loss, and plastic
pollution.

- Alinear economy follows a "take-make-dispose” model that
prioritizes short-term use and generates significant waste,
while a circular economy focuses on keeping resources in

Rt Use through reuse, recycling, and regeneration to minimize
environmental impact and promote sustainability
MM (Edirisinghe et al., 2023).
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Circular Economy

3. We strive to regenerate
natural systems by using
processes that restore

l. We aim to design out
waste and pollution- we

CIRCULAR

ecosysterns rather than ® ECONOMY 8 rethink product design to
deplete them Regenerate Natural PRINCIPLES Design Out waste  €liminate waste before it's
Systems and Pollution ever created

Keep Products and
Materialin use

2. We keep products and materials
in use, which encourages repair,
reuse, and recycling to extend their
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Circular Economy
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« Circular economy solutions for marine
litter fall under Sustainable
Development Goal (SDG) 14: Life Below
Water

Life Cycle Assessment

’ supporting
Sustainable Development Goals

« Prevent and significantly reduce marine
pollution of all kinds, in particular from
land-lbased activities, including marine
debris and nutrient pollution

£\

v

o 0) e

Co-funded by
the European Union

(Dahiya et al. 2020)



)

SustainaBlue

HEIs stands for Higher Education Institutions

SOURCES OF MARINE LITTER

e
. '1l T

[S

1 LITTER DROPPED IN TOWNS AND CITIES

2 OVERFLOWING LITTER BINS

3 LITTER DROPPED AT THE BEACH

4 POORLY MANAGED INDUSTRIAL WASTE DISCHARGES

5 LOST SHIPPING CONTAINERS

6 LOST/DISCHARGED FISHING GEAR

7 RECREATIONAL LITTER BLOWN BY THE WIND

, 8 POORLY MANAGED LANDFILL SITES

P /% ¥ X 9 MICROBEADS FROM PERSONAL CARE PRODUCTS
y|EESESw o pANGRASTS)O s G /// @ Fa‘:rtte (Gl 10 SEWAGE RELATED LITTER
\ N

Adapted from: https://cleancoasts.org/marine-litter/
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Introduction of Marine Litter

« According to the UNEP report Marine Litter — An

Analytical Overview, marine litter refers to any
persistent, manufactured, or processed solid
material that is discarded, disposed of, or
abandoned in marine and coastal environments.
(GreenFacts, 2019)

Marine litter consists of items that have been
made or used by people and deliberately
discarded into the sea or rivers or on beaches;
brought indirectly to the sea with rivers, sewage,
storm water or winds; accidentally lost, including
material lost at sea in bad weather (fishing gear,
cargo); or deliberately left by people on beaches
and shores.

The waste that cannot be collected or properly
managed eventually leaks into the environment
and is carried to the seas by rivers. The outcome is
that 75% of assessed marine areas are polluted
(European Environment Agency, 2023).
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Introduction to Marine Litter

- Plastic waste, ranging from microplastics to large dedbris,
continues to accumulate in marine environments, posing a
severe threat to our ecosystems.

« From entanglement and ingestion by marine species to the
disruption of food chains, plastic pollution wreaks havoc on
marine life (Paul et al,, 2024).

- The situation is further exacerbated by the persistence of
plastics, which can take hundreds of years to degrade,
exacerbating the long-term environmental impact (Oliveira
et al, 2020).

- To mitigate these trends, urgent global action is required,
including improved waste management, plastic reduction
Str(]tegies ' nd en h 'e nced | nte rnGtiOn Cll CcCOO pe rCItiO N to https://mykindlyearth.com/the-real-impact-of-plastic-bags-on-our-environment/

/
safeguard the health and biodiversity of our planet.
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https://www.marinebiodiversity.ca/how-marine-plastic-waste-
becomes-valuable-the-circular-economy-solution/
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Circular Economy Insights on Marine Litter

1. Product Design for Waste Reduction

Circular economy principles promote designing products in a way that
prevents waste generation. Much of the marine litter, particularly plastics,
originates from inefficient product designs, such as single-use items and
materials that are difficult to recycle (UNIDO, 2019).

2. Recovering Valuable Resources

Marine litter often contains materials like plastics and metals that hold
economic value. With proper collection and processing, these materials can
be recovered through recycling rather than remaining in the environment
(zhao et al,, 2023).

3. Preventing Waste Leakage

Circular approaches aim to keep materials within the economic cycle.
Marine litter reflects the failure of linear systems where waste is not
recovered, resulting in environmental pollution (UNIDO, 2019).

3. Reducing Economic Losses

Inefficient waste systems, especially in plastic packaging, lead to substantial
economic losses. It is estimated that more than $100 billion per year poorly
managed plastic waste, highlighting the need for circular models (World
Bank, 2024).

4. Supporting Global Environmental Goals

Implementing circular strategies contributes to achieving Sustainable
Development Goal (SDG) 14, which targets the reduction of marine pollution,
particularly from land-based sources.



®)

SustainaBlue

HEIs stands for Higher Education Institutions

TIPS TO

PREVENTWASTE

@ Recycle Newspapers

@

ewsp per: y I

@ Store fruits and veggies
separately to reduce

food wastage

AI ngwith n
ent

ers aI
tissu box

catalogue

While recycling, always
remember

tor. gWh
replace them, it's time to recycle.

Principle of Circular Economy

pt rdb
ph e booksa

@ Reuse containers

\
G
ams an

) tt 1
eusable t
df ft f d
nyouwan tt

Compost at home

&G
Peanut & Nut Shells
Bark

Forqu k compo: t ng, egg shells and
coffee grounds can be spri kledln
y g d ns immediately after
(] ;

Co-funded by
the European Union

ng

OUTPUTS

Locations: Selected sites in the states of
Kerala, Tamil Nadu and Uttar Pradesh

The tracking, monitoring
and reporting of leakages
/' of marine litter (focussing

on plastics) into coastal
ecosystems is established
in selected states.

Technological solutions to

reduce, reuse and/or recycle
astics are demonstrated
th producers and
™ recyclersin 3 selected
- coastal ecosystems.

The national framework for
Extended Producer

Responsibility (EPR) is

gradually implemented by
\ environmental authorities in
3 states.

N

o

/

OUTCOMES

Approaches for
circular economy
solutions preventing
marine litter in
selected coastal
ecosystems are
demonstrated in
partnership with
public and private
actors.

Project duration:
01.08.2020 to 31.12.2023

Example of waste prevention of marine litter (Circular economy solutions:
Preventing marine litter in ecosystems, 2022)

1. Waste Prevention

Waste prevention is a central strategy in
the circular economy, aiming to reduce
environmental impact by avoiding waste
generation at its source (Islam et al,
2024).

This approach prioritizes designing
products and systems that use fewer
resources, last longer, and are easier to
repair, reuse, or recycle.

Waste prevention is the most effective
action within the waste hierarchy, as it
directly reduces the volume of materials
entering the waste stream and minimizes
the need for downstream treatment and
disposal.
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Principle of Circular Economy

2. Product Design for Recyclability

Designing for recyclability ensures that products can be efficiently
recovered, reused, or remanufactured at the end of their life,
reducing waste and conserving resources. It involves:

‘Material Selection

Choosing single (mono) materials over complex composites
makes recycling easier and more effective. Utilizing materials
supported by established recycling systems enhances product
circularity (Martinez Leal et al., 2020)

‘Eco-friendly Materials

Incorporating biodegradable or bio-based materials reduces
environmental impact and supports regenerative systems. This
aligns with circular principles of restoring natural systems
(Eelager et al., 2025).



Principle of Circular Economy
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3. Regenerate nature

Closed-loop systems aim to retain materials within the economy and
prevent them from leaking into the environment, especially oceans.
They are essential for tackling marine litter by transforming waste into
valuable inputs that benefit nature (Kara et al., 2022).

‘Recycling

Converts marine plastic waste into secondary raw materials for new
products. Technologies like bottle-to-bottle recycling and chemical
recycling are being piloted in coastal regions.

‘Reusing
Extends product life through repair, remanufacturing, and reducing the
need for new materials, and preventing waste generation.

‘Resource Recovery
Extracts usable materials from waste streams, including compostable
organics and recoverable plastics, to re-enter production cycles.

Co-funded by
the European Union
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 Circular economy strategies offer a strong solution to tackle marine litter by
changing how we produce, use, and manage materials.

* Instead of a "take-make-dispose” approach, circular systems focus on using

fewer resources, reducing plastic waste, and reusing materials whenever
possible.

« Applying these principles helps protect marine ecosystems, creates new
economic opportunities, and supports climate resilience. To make a lasting

Impact, continued innovation, supportive policies, and active public
iInvolvement are crucial.
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PLASTIC WASTE - A BUSINESS
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worldwide, and one of the largest generarors of plastic
waste with over 9 million tonnes of which about
600,000 tonnes of plastics ending up in the oceans,
each year. This contributes to a global problem: twday,
plastics make up 80% of all marine debris from surface
waters to deep-sea sediments. To this day, the global
cumulative production of plastic since 1950 equals
about 8.3 billion metric tonnes and by 2050, the
amount of plastic being prod
to quadruple, at which point it is projected thar there
will be more plastic than fish in the oceans (Source: R.
Geyer, ]. R. Jambeck, K.R. Law; Production, use, and
fate of all plastics ever made, Sci. Adv. 3, e1700782).

The oceans not only host a substantial biodiversity and
sustain nearly half of the global primary production,
they also serve to increase economic growth of many
countries through ecotourism and fishery resources
management. About 2.4 billion people (around 40%
of the worlds population) live within 100 km of

Plastic packaging in a business-as-usual scenario
will lead to a material value loss of 113 billion
euros till 2030 (Source: Strategies for Sustainable
Plastic Packaging in India, FICCI, 2020). Of
plastic packaging in the market worth 156 billion
euros, only 43 billion eurcs value is recovered.
loss of Euro 113 billion due to

opportunities to recurn plastic waste into the
value chain by setting up efficient Circular
Economy Systems, creating a win-win situation
for the economy and the environment.
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billions of people worldwide.

Due to the negative effects of plastics on maritime
ecosystems, as well as being a considerabl ‘

of climate change, there is urgent need to reduce

plastic waste and its consumption along the entire
value chain and to foster Circular Economy Solutions.
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