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Direct risks and impacts of marine litter and plastics

Direct risks from lost and leaked litter and plastics

MARINELITTER AND MACROPLASTICS

pathogens into

abltats e.g. damage to coral reefs and
coastal areas

adverse impacts on human health

Leading to physical damage,

Entanglement
smaothering or death

Ingestion Turtles

\.{hsticsarefound in ‘

Marlne mammals
Seabirds

s

e D:om;g: Propellers and shafts
"gﬂﬂ . v entangled by marine
with floating debris. Over 2 300
containers reported cases from
Blockage 2010t 2015

Mental health
A
- ."I

Spending time at littered
coasts and ocean.
Experience of animals
affected by marine litter

Physical health

Maritime workers
injured on shar,
litter, entangled,
and exposad to

unsanitary items Working conditions

‘5 M}
Rafting Rafting '\U
Transport 01’ 380 taxa recorded on floating debris,
orenrlally leading to invasion of distant

Physical contact
The disease rate in

corals increases from
5% to 89% whenin —
contact with plastics

Creation of microbial habitats (the plastisphere)

Genderinequality ——

- MICROPLASTICS NANOPLASTICS

Ingestion |- \

eq. drlnklng water

Limited research

® Apply
precautionary

Chemicals/additives
approach

Functional, fillers, colourants,
reinforcement in plastic products

Pathogenic agents
e.0. Aeramanas sp. can
populate floating plastics

Benthic habitats

Considerably larger
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BIOLOGICAL IMPACTS
Death Human health
Physical damage Biological activity reduction
Biodiversity reduction Disturbance of ecosystem processes
Alteration of species assemblage Increasing spread of bacteria
Reduction of fish population
Invasive species
v

ECONOMIC IMPACTS

Productivity reduction
Reduced confidence in products
Waste management issues

!

SOCIETAL IMPACTS
Human well-being reduction
Reduced recreational experience
Heritage loss

<UNEP, 2021>



Human health impacts of marine plastic waste

Human exposure to microplastic and nanoplastic particles

e Inhalation per year ~121 000 particles / 26~130 airborne microplastics per day
e Ingestion per year ~52 000 particles

e Microplastics in an adult per year ~163 000 particles

Microplastics in the air
in 50 cubic meters
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Non-intentionally added substances
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Microplastics in food
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Adsorption of pollutants by microplastics
Pollutants include hazardous chemicals,
antibiotics and heavy metals

Pathogens found on floating plastics X

Vibrio spp., a well-known genus of bacteria
containing pathogenic strains to humans
and animals (e.g. cholera)

e.g. recycled plastics, food packaging

Main categories of plastic additives

Functional

Stabilizers, antistatic agents,
flame retardants, plasticizers,
lubricants, slip agents,

curing agents, foaming J
agents, biocides, etc,

Fillers

Mica, talc, kaolin,
clay, calcium
carbonate, barium
sulphate, etc.

Colourants

Pigments,
d X
50l ublel B%%
azo-colorants, ol
Wy,

Reinforcement

Glass fibres,
carbon fibres,
etc.

Health conditions linked to chemicals

associated with plastics

* Plasticizers (phthalates)
and bisphenol (monomer)

* Flame retardants

Reproductive health - adults

Polycystic ovarian syndrome
Endometriosis

Male sub-fertility

Reduced sperm quality

Delayed time to pregnancy
Abnormal PAP smears
Pregnancy-induced hypertension
and/or pre-eclampsia

Pregnancy outcomes - offspring

Gestational length
Birth weight
Delayed pubertal timing

Genital structure (ano-genital distance)

Pubertal onset

Neurodevelopmental disorders
Attention deficit hyperactivity disorder (ADHD)

Autism
Neurobehavioural
Q

Cognition

Hormonal

N

Thyroid disease
Thyroid cancer

Respiratory disease
Asthma

Cardiovascular disease

Metabolic disease

Type 2 diabetes
Childhood obesity
Increased waist circumference

Metabolic disease

Serum lipid levels, e.g. total
cholesterol and LDL cholesterol

Decreased antibody
response to vaccines

<UNEP, 2021>



Economic costs of plastic pollution

e Production ¢ Consumption ¢ Waste Management e Responses

> Prevention cost
- Municipal clean-up

- River clean-up
- Beach clean-up

» Damage cost
- Marine ecosystem services
- Recycling
- Agriculture
- Fisheries
- Marine tourism
- Marine transport

Responces

» Global goals
- Climate action
- Biodiversity protection
- Pollution prevention

> Assessment
- Monitoring
- Review of effectiveness

UN &

environment
programme
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The systems change towards a new circular plastics economy

Market transformation to circularity through
3 MARKET SHIFTS

REUSE QECYCL Wt & Dy,
REDUCE 4 i X
2 Deal

e with the
LEGACY

)
the size &
ofthe
problem

Policies and Regulatory Framework

» Transformed plastic economy
e Creating Jobs, income and innovation:
- 700,000 additional jobs
- USD 1.3 trillion (10.3%) savings in direct public and private costs 2021~2040
e Reducing damage to human health and the environment
- reducing exposure through 80% reduction of plastic pollution
- 0.5 Gt CO2-q GHG emissions prevented annually
- USD 3.3 trillion of environmental an social cost 2021~2040

e Reducing liabilities, risks and ligation
» Saving USD 4.5 trillion,
20.3% reduction in direct, environment and social costs <UNEP, 2023>



Modelled plastic flows of short-lived plastic in 2040

BAU scenario

Turning off the Tap
How the world can end plastic
pollution and create a

circular economy

e the world produces 430 MMt of
plastics each year

e over two-thirds are short-lived
products which soon become waste

mow 32 o e 139 MMt in 2021 after one single use
Systems change r e Plastic production is set to triple by
scenario 2060

* 19% of global GHG emissions

e increasing the flows of materials that
are reused or recycled into the
economy to 27% of the total

e the outflow of mismanaged plastic

/ 1 waste ending in the environment

Tommt A <OECD, 2022> decreases by over 80%




Research and development

Key topics by UNEP 2016

e The properties of plastics
e Sources and pathways of marine litter

e Distribution and fate: factors controlling degradation, biodegradable products
e Monitoring: development and use of harmonized monitoring techniques,

automated technologies, modelling for movement & deposition
e Impacts on biota and risks for food webs and human consumption
e Social impacts and behavioural drivers & consumer perceptions
e Economic impacts, new governance, decision-making

e Risk assessment
e Reducing the use
e Recycling

Future research priorities
e The full life cycle for key plastic products

e Informatics and harmonized monitoring frameworks

e Indicators to monitor the plastic reduction

e Green chemistry innovation to develop alternative polymers and
to minimize the use of additives

e Ecodesign principles and cost road maps

e Waste and recycling technologies

e Standards for plastic certification

e Policy research, Assessment of social issues

e Literacy and educational programmes

e Behavioural economics




National policies towards circularity

ECs design

Low-impact material, reduced
waste, increase reusable,
repairable, recyclable and
recycled content

Eliminate

Ban unnecessary and
avoidable products,
where appropriate

Reduce virgin material Design for reuse
Recycled pre-production \ Reuse for original
llet
pefiels purpose or
re-manufacture
&
&
&
Design for repair
Disassembly,
avaﬂab}e parts‘and
Increase demand Instructions
Recycle rate, %
recycled content, Financing

procurement policies
Extended producer responsibility,

deposit schemes, Remove contamination
advance recycling fees,
advance disposal fees, Household organic
pay-as-you-throw, matter
landfill tax
’ Prevent the need for
v
Increase supply Downcycling, energy
I/ , landfill
Extended producer responsibility, ”CREASED QUM.\“ fecoven. fan
deposit schemes, advance
recycling fees, advance disposal Design for recycle
fees, landfill tax Trade of waste Disassembly, reduced
materia es, no
Recyclable, sorted and hazardous Egter’lals

uncontaminated
Ilustrated by GRID-Arendal (2021).



Global responses and initiatives

> UNGA(UN General Assembly)

- Lost or discarded large-scale pelagic driftnets, Waste management (1989)
- Recycling, reuse, reduction, economic incentives (2008)
- Negative effects on Oceans & marine biodiversity by plastics (2015)

> UNEA(UN Environment Assembly)
- UNEP input to the GPML (2017)
- Circularity, Science & technological knowledge, Data & information (2019)
- Osaka Blue Ocean Vision : marine plastic liter to zero by 2050 (2019)

> Pollution prevention and protection
Basel Convention, Stockholm Convention, UN Convention on the Law of the Sea,
MARPOL Annex V, London Convention, London Protocol,
Global Program of Action, Regional Seas Action Plans, SACIM

> Biodiversity & species
Convention on Biological Diversity, Convention on Migratory Species,
UN Fish Stocks Agreements, FAO Code of Conduct for Responsible Fisheries



The Global Partnership on Marine Litter (GPML)

e Launched at UN Conference on Sustainable Development(Rio+20) in 2012
e Platform for cooperation and coordination/ development of Digital Platform
e private sector, civil society, NGOs, regional bodies
e Objectives:
- reducing the leakage of plastics into the ocean through improved design
- the application of the 3Rs principle (reduce, reuse, recycle)
- encouraging closed-loop systems
- maximization of resource efficiency
- minimization of waste generation

Intergovernmental Negotiating Committee (INC) on Plastic pollution

e develop an International Legally Binding Instrument(ILBI) on plastic pollution

e UNEA established Ad Hoc Expert Group(AHEG) on marine litter and
microplastic in 2017, Nairobi, Kenya

e Ministerial Conference on Marine Litter an Plastic Pollution in 2021

e Open-ended Working Group(OEWg): 29 May — 1 June 2022, Dakar, Senegal

e INC-1: 29 November — 2 December 2022, Punta del Este, Uruguay

e INC-2: 29 May — 2 June 2023: convened at the UNESCO to continue discussions
on the rules of procedure (RoP), mandating open-ended consultations to solve
outstanding issues.

e INC-3: 13— 17 November 2023, Nairobi




A selection of data coordination, collection, repository and portal initiatives

Their geographical range, activities and application areas

MARINE LITTER ACTION COORDINATION GEOGRAPHICAL RANGE
GPML Global Partnership on Marine Litter Worldwide
GEOSS Global Earth Observation System of Systems’ Platform Worldwide
- Living Atlas of the World Worldwide
oDIs 10C Ocean data and information system Worldwide
oDP Ocean Data Platform Worldwide
MDMAP NOAA Marine Debris Monitoring and Assessment Project US west coast, Worldwide
MSFD Marine Strategy Framework Directive - EMODnet European waters
EMODnet  European Marine Observation and Data Network European waters
SeaDataMet  Pan-Furopean infrastructure for ocean & marine data management European waters
DATA COLLECTION FRAMEWORKS
TIDE Trash Information and Data for Education and Solution Worldwide
- LITTERBASE Worldwide
GGGI Global Ghost Gear initiative - database and app Worldwide
- Resource Watch Worldwide
MEDITS International bottom trawl survey in the Mediterranean Mediterranean
LARGE-SCALE DATA REPOSITORY/PORTAL INITIATIVES
COASST Coastal Observation and Seabird Survey Team - Marine Debris us
- Deep-sea Debris Database - JAMSTEC* Pacific & Indian Oceans
AMDI Australian Marine Debris initiative database Pacific, Oceania
DOME DOME (Marine Environment) data portal - an ICES data portal European waters'
DATRAS The Database of Trawi Surveys - an ICES data portal European waters
- Marine LitterWatch European waters
ACTIVITIES? APPLICATION AREA?

Data acqusition . Collection/compilation

. Analysis

. Coordination

¥ Japan Agency for Marine-Earth Science and Technology

1 Baltic Sea, Skagerrak, Kattegat, North Sea, English Channel, Celtic Sea, Irish Sea, Bay of Biscay and the eastern Atlantic from the Shetlands to Gibraltar

2 Including but not limited to

Beach
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Networks and Initiatives
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<GFF, 2019>

Sustainability, Circular Economy, and S&T

Five Missions integrating 17 SDGs

Food

Waters

Health & Wellbeing
Urban Areas
Climate & Energy

Sustainable Future Environment
depending on resilience of

SDG 6 Water

SDG 13 Climate Change

SDG 14 Life under Water

SDG 15 Life on Land

Marine Microplastic

¢ SDGs 6 (Clean Water and Sanitation)

¢ 11 (Sustainable Cities and Communities)

¢ 12 (Responsible Consumption and Production)
¢ 14 (Life Below Water)
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