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Science: the essential
Ingredient to strong Policy
WHY

A Global plastic production to double by
2050

A 8-11 milliontonnesof it ending up in the
oceans

A 53.6 milliontonnes(Mt) e-waste &
growing

A Mu_nicigal solid waste 2.1 billiclnnesof
which 33% not managed appropriately

A Impacts of microplastics, chemical
additives¢ human and ecological
exposure and impacts

A Marine debris affecting wildlife, ingestion,
entanglement

A Energy implications, GHGs




Science: the essent
iIngredient to strong

Policy- WHAT

Global plastics production and
consumption, 1910 -2018

(https://www.grida.no/resources/14862)
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1920: Hermann Staudinger
demonstrates the existence of polymer

1907: Leo Baekeland invents Bakelite, the
first fully synthetic plastic

1950s: Beginning of the boom
of the plastic industry

Sources: Geyer et al. (2017), Geyer (2020), Ryberg et al. (2019). lllustration by Levi Westerveld / GRID-Arendal (2020). Research by Maria Tsakona.

UNEP (2021). Drowning in plastics — Marine Litter and Plastic Waste Vital Graphics.

Plastic resin production by region (2016)

Production by type (2017)
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1969: Karl Kenyon and Fugene
Kridler document the ingestion
of plastic by seabirds

1972: America’s first recycling
mill that accepts residential
plastics opens in Consho-

hocken, Pennsylvania (USA)

1978: A beverage company
introduces the single-use
plastic PET bottle

1983: Establishment of the
first bioplastics company

1980s: The plastics industry
encourages municipalities to
collect and process recyclable
materials

1990
1988: First depiction of the Great Pacific
Garbage Patch by researchers in Alaska (USA)

I
1993: Synthetic clothing made with

2009: Uganda bans the

importation, local manufacture,

sale or use of plastic bags

2018: China bans importation of most
plastics and other materials for recycling

plastics from recycled bottles



Science: the essential ingredient to strong PeMWHAT

Five types of plastic additives

Reinforcement NIAS

Used to reinforce or Non-Intentionally Added
improve tensile strength, Substances. Chemicals
flexural strength and that arrive in products
stiffness of the material. from processes such as
For example: glass fibres, reaction by-products or
carbon fibres, etc. break down products.

Colorants Fillers

Substances such as dyes Added to change and

or pigments added to improve physical

give color to plastic. properties of plastics. They

Some of them are added can be minerals, metals,

to give a bright ceramics, bio-based,

transparent color. gases, liquids, or even
other polymers.

Functional

Include for example
stabilizers, antistatic
agents, flame
retardants, plasticizers,
lubricants, slip agents,
curing agents, etc.

Source: Hansen et al. (2013). lllustration by GRID-Arendal (2020).

Hazardous chemicals in plastics

Persistent, bioaccumulative,
and toxic (PBT) (7 chemicals)

Human health hazard

A 2018 study found that over (63 chemicals)
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Environmental hazards
(68 chemicals)
Sources: Groh et al. (2018). lllustration by GRID-Arendal (2020).

https://www.unep.org/resources/report/drowningplasticsmarinelitter-and-plasticwastevital-graphics

UNEP Unpublished 2023

U > 13,000 chemicals associated with
plastics and plastic production

u 3,200 monomers, additives,
processing aids and nen
intentionally added substances
hazardous.

U Effects of hazardous additives
include: carcinogenicity,
reproductive toxicity, endocrine
disruption, ecotoxicity,
bioaccumulation potential,
environmental persistence and
mobility.
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Select Activities
A Production of chemicals to make plastics
A Plastics manufacture

A Plastics products manufacture and use in
other manufacturing processes

A The products, use and disposal
A Recycling, Recovery, Incineration

A Disposak both controlled and
uncontrolled

A Innovative solutions/ alternatives /
substitutes

https://www.lifecycleinitiative org/activities/life-cycleassessmenin-high-impactsectors/singleuse-plasticproductsstudies/
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Ingredient to strong Policy
- HOW

What are we seeking to achieve? What is the aim of a Policy?

A Noor reducedplastics in the environment or people
(if you prevent exposure, prevent impacts)

A No or reduceddirect or indirect impacts from
manufacturing, use and disposing of plastics

A No or reducedopen burning of plastics

A No or reducedGHG emissions and actions to mitigate
climate change

A Reducedeconomic costs
A IncentivizingNew materials, plastics and/or products

A Others or all the above?



