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Alexandria, Egypt
3312 items/100m

Valencia, Spain
585.8 items/100m

Adrián Villanueva

1. The problem ςState of pollution at beaches and sea

Warnemünde, Germany
73.8 items/100m

Hammamet, Tunisia
1100 items/100m

MITECO, 2021; Schernewski et al. 2017; Haseleret al. I preparation

Gerald Schernewski
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Marine litter ƛǎ άany persistent, manufactured or processed solid 
material discarded, disposed of or abandoned in the marine and 

coastal ŜƴǾƛǊƻƴƳŜƴǘέ ό¦b9tΣ нллрύΦ



Hammamet, Tunisia

Alexandria, Egypt

Warnemünde, Germany

Wolf Wichmann

Ostmole, Warnemünde

1. The problem ςState of pollution at beaches and sea

Management of marine litter (ML) is important
to:
- Decrease the environmental impact on 

ecosystems
- Decreaseimpacton localeconomies

(fisheries, tourism)
- Secure the proper functioningof ecosystem

services
- Avoidhealthandsafetyrisks
- Decreasecarbonfootprint by integratingML 

managementinto circulareconomyconcepts
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ά9ǾŜǊȅ ǇƛŜŎŜ ƻŦ ŘŜōǊƛǎ Ƙŀǎ 
ƘǳƳŀƴ ŦƛƴƎŜǊǇǊƛƴǘǎ ƻƴ ƛǘέ 
(Sheavlyand Register, 2007)

Gerald Schernewski

2. How to solve this? 

What?

Where?

Who?

With marine litter monitoring, we 
get an indication of:

- abundances of litter
- spatial variability
- temporal variability
- top litter items
- potential sources of pollution

OSPAR

ςMonitoring, The stepping stone 
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Most common items found at beaches and sources

2. How to solve this? ςMonitoring

Plastic & PS 
2.5 ς50 cm & 
bottle caps, 

food 
wrappers, 

cigarette butts

Plastic & PS 2.5 
ς50 cm, bottle 

caps, food 
wrappers, 

plastic bags, 
cigarette butts

Cigarette 
butts, food 
wrappers, 

other trash, 
fishing gear

Cigarette 
butts, food 
wrappers, 

plastic bottles, 
plastic bags, 
other plastics

Indonesia

Tunisia

Germany

Chile

United States

Cigarette 
butts, food 
wrappers, 

other trash, 
bottle caps

Ocean Conservancy (2020); Haseler et al. In preparation; Schernewski et al. 2017; Hidalgo-Ruz et al. 2018.

Ą Cigarettebutts and plastics are main items!
ĄMajority come from land-based sources
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Beach cleaning

Sea and river capture 
devices

Remediation

New material designs (e.g. 
biodegradableplastics)

Mitigation

Integrated Sustainable
WasteManagement

Extended Producer 
Responsibility(EPR)

Laws & Regulations(bans, 
fines, levies, incentives)

CircularEconomy

Awareness raising

Prevention

Repaira damageby
removingpollutants

Decreasethe negative 
impact of pollution

Avoidor stop the
damagefrom occurring

3. Types of Solutions
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Weaknesses

- End-of-pipe solution

- Litter collected cannot be recycled 
(goes often to landfill or incineration)

- If machineryused, it can harm coastal
habitats

- Costly(machineryrequires
maintenance)

- Givessense of relaxationtowardsthe
problem

3. Types of Solutions ςRemediation

Beach cleaning and capture devices

Zielinski et al. 2019; Helinski, Poor andWolfand, 2021. 8

Strengths

-Removes plastics at beaches and sea

-Raisesawarenessin the problematic

-Allowsgathering data through e.g. 
citizen science approaches

-Beach cleaningdoesnot requirehigh 
expertise

The OceanClean Up

Ą Not a long term solution!



Ą Large events are an input of 
single-use plastics into the 
coastal zone.

Mirco Haseler

69% of top litter itemsfoundat 
beachesarenot recyclable. 

Hanse Sail ςRostock, Germany
Sarah Piehl

ĄCan biodegradableplastics
be a solution?
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3. Types of Solutions ςMitigation

DIN EN 13432
In water: 90% in 6 months
Industrial composting: <10% residue (<2mm) 
in 12 weeks

Biodegradable plastics

Plastics

Fossil fuel based

(PE, PET, PP, PVC, PS, 
PBS)

Biomass based

(maize, sugar cane, 
cellulose, bio-PET)

Biodegradable

Compostable

Hahladakis et al. 2020; Narancic and ÓConnor, 2019

Bio-basedplastics

Non-
Biodegradable

ґ

Compostable
plastics

ґ

Biodegradable
plastics
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In seawaterafter 12 months:

3. Types of Solutions ςMitigation

Biodegradable plastics

ĄRemain a 
problem for 
compost facilities

PLA

CPLA

PE

Baccar-Chaabane et al. 2022; Escobar-Sánchez et al. In preparation

ĄNot degraded in 
seawater after 1 
year

PLA

PE

PLA 
blend

In industrial compostafter 5 months:

Paper 
coated 

with 
starch

Corn 
starch

11



Hahladakis et al. 2020; UNEP, 2015; Narancic and O´Connor, 2019

Weaknesses
- Aimed for single-use
- Have higher ecological footprint 

than fossil-basedplastics
- Cultivatedin monoculture, high 

useof pesticides, high useof
water, lossof habitat

- Potential competitionfor
agriculturalresourcesaimedfor
food

- Compostfacilitiesrun for 2-4 
weeksςnon-degradedmaterial is
treatedas contaminantsandsent
to landfillsor incinerationplants

3. Types of Solutions ςMitigation

Biodegradable plastics

Strengths
- Basedon renewable 

resources (lower greenhouse 
gas emissions)

-Open-up new waste 
management options: 
anaerobic digestion and 
composting for contaminated 
materials

- Their post-processing can 
generate biogas, compost or 
chemicals

Ą Not a solution to 
reducing marine 
litter.
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UNEP, 2016; WEIGO, 2022.

3. Types of Solutions ςPrevention

Prevent the plastics from reaching the coast through an efficient waste 
management system.

Collection Separation Transport Recycling/Recovery Disposal

Informal workers
- Divertrecyclablesfrom landfills

andthe environment(e.g. 
collectionat beaches)

- Providereusablematerialsto
smallenterprises

- Improvecollection and recycling 
systems (lowering costs for 
municipalities)

Integrated Sustainable Waste Management
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Plastics Europe, 2020; WWF 2019a,b

Weaknesses
- Plastics cannot be infinitely 

recycled (quality loss)
- Lack of funding, contaminated 

waste streamsand inefficient 
waste collection often a problem

Strengths
- Divertplasticsfrom landfills and 

the environment
- Promote circularityof resources
- Energycanbe produced

3. Types of Solutions ςPrevention

Integrated Sustainable Waste Management: Recycling

Rates of recycling, energy recovery and landfill 
per country in 2018 for plastic waste.

TunisiaandMoroccovaluesfrom 2017 14



Policy approach which considers the entire life-cycle of a product 
(design, production and end-use) and transfersfull or partial 
responsibilityof costs and management from governments onto 
producers.

GIZ, 2018; 2020

Extended Producer Responsibility (EPR)

3. Types of Solutions ςPrevention

Principles
1. Eachcompanyisobligedto paya fee

whenputting plasticin the market
2. Feeservesfor collectionand

managementof the plasticafter use
3. Collection, sorting, recyclingor

energyrecoverylies in the
responsibilityof the company
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