Plastic pollution and its impact on the ocean economy
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A healthy ocean economy requires healthy oceans

Plastics are synthetic polymers; mass produced since the 1950s, with the amount produced annually increasing steadily since then.
Currently  >300 million tons of plastics produced per year

Positive characteristics: 
Plastics are versatile, light-weight, have a long lifespan and are relatively cheap
Resultant negative characteristics:
Often used in one-use applications, disperse well, persistent, can carry toxins

The combination of good dispersal ability and long lifespan result in waste plastics occurring everywhere, especially in the sea (ultimate sink for pollutants)

Why should we care?
Ecological impacts:
· entanglement (affects a wide range of marine organisms, but mostly rare)
· transfer of biota that grow on drifting debris
· sheet plastics block gas exchange in soft sediments
· ingestion (affects a wide range of marine organisms, some at high frequency)
impacts include: 
· blocking/injuring digestive tract
· reducing food intake through false satiation
· source of toxic compounds
Economic impacts
· damage to ships/block water intakes
· aesthetic impacts – reduced tourism value especially through dirty beaches
In 2000, clean beaches worth R10 million per year to the Cape Peninsula
We spend >R100 million on cleaning beaches (Working for the Coast alone spends R82 million per year, cleaning 2100 km of beaches)

Major issue is contamination of food chains through ingestion of plastics. Toxic compounds include:
· chemicals added during manufacture (BPA, TBBPA, PBDE, phthalates)
· compounds that adhere to plastics at sea (PCBs, DDT, DDE)
Marine protein is crucial for food security

We have a problem – what can we do about it?



Where does the plastic come from?
Most plastics in the ocean come from land-based sources
WRC report in 1990s estimated 780,000 tonnes of waste enters South African drainage systems each year
Controversial 2015 report (Jambeck et al. 2015, Science 347: 768-771) rated South Africa as 11th worst marine plastics polluter globally, largely due to poor waste management: 56% of waste ‘mismanaged’ (cf. 11% in Brazil)
Only 62% of South Africans have access to regular waste removal
[image: ]
This pattern occurs despite greater cleaning effort in urban areas
Beach cleaning mainly removes large litter items – no trend in long-term data in bags and bottles, but exponential increase in small items (lids, straws, etc.)

Daily accumulation studies show that the amount of plastic stranding on beaches is increasing 2.5 times faster than the human population of Cape Town
Most marine plastics are single-use items: 72% is plastic packaging
(14% fragments of plastic items, 5% fishery-related wastes, 3% plastic user items; 6% non-plastic items)
[image: ]
Solutions
Cleaning treats the symptoms – need to tackle the causes
Reduce, Reuse, Recycle, Rethink
·  Improve solid waste management
·  Education/enforcement to reduce littering
·  Incentives to reduce/reuse/recycle
·  Environmentally-friendly packaging design

National Environmental Management:  Waste Act, 2008 
National Waste Management Strategy – 8 key goals:
· Promote waste minimisation, re-use, recycling and recovery 
· Ensure the effective and efficient delivery of waste services
· Grow the contribution of the waste sector to the green economy
· Ensure awareness of waste impacts on health and the environment
· Achieve integrated waste management planning
· Sound budgeting and financial management for waste services
· Provide measures to remediate contaminated land
· Establish effective compliance and enforce the Waste Act

Change from the linear economy to circular economy
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The primary reason that recycling is not cleaning communities, is that the littering material has no commercial value to drive collection for recycling

5 applications where plastic is NOT fantastic
·  earbuds/lolly sticks	
· individual sweet wrappers
· nipple caps
· straws
· polystyrene trays/fast food
Banning can work in these situations – e.g. ring can pulls banned in 1990s 

Fiscal incentives work – charging for carrier bags reduced their abundance
BUT carriers comprise only 3% of flexible packaging – need a broader solution

Deposit system works, but not economically efficient: costly to manage, and creates storage issues; need a market for recycled material

Adding value reduces environmental leakage and creates income opportunities
Recycling PET bottles created 62,000 employment opportunities in 2016; R360 million paid to collectors; 90 750 tonnes recycled saving 562 650 m3 of landfill

Challenges to recycling
Diversity of plastics, large volume & low value
Most initiatives only driven by material demand; need subsidies to make them economically viable 
 
Why has PETCO worked?
PETCO funded by a 2% levy on PET (virgin or recycled)
Industry-wide initiative across the entire value chain = Extended Producer Responsibility (EPR)

Similar models needed for other polymers (but even PETCO barely collects 50% of bottles)

Multi-layer products are the biggest problem – close to 50,000 tonnes used annually in SA. Wildlands GREEN DESK innovation has developed a novel mixed plastic recycling process that allows multi-layer plastics to be combined with other un-recyclable plastics to make a wood substitute used to make school desks. But it is not economically viable without subsidies. 

CONCLUSIONS
· Most litter is one-use plastic packaging from land-based sources
· Litter load is outstripping population growth
· Packaging design often ignores litter risk; need to rethink packaging to promote 3Rs
· [bookmark: _GoBack]Need to include environmental costs of packaging to fund collection/recycling

ACTIONS NEEDED
· Implement the National Waste Management Strategy
· Use the Waste Act to force industry to embed the costs of post-consumer waste collection 
· Use these funds to subsidize recycling initiatives
· Levies must be ring-fenced to promote recycling
· Ban plastics in litter-prone applications
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In the traditional waste management system,
materials move through a linear “make-use-
dispose” process where they are manu-
factured from raw resources, consumed
and ultimately sent to landfill. This model
of consumption has become part of our
culture. It has resulted in increases in absolute
greenhouse gas emissions as the amount
of waste disposed in landfills has increased.



A circular economy aims to eliminate
waste, not just from recycling processes,
but throughout the lifecycles of products
and packaging. A circular economy aims
to maximise value and eliminate waste by



improving the design of materials, products,
and business models.



A circular economy goes beyond recycling.
The goal is not just to design for better
end-of-life recovery, but to minimise the
use of raw materials and energy through
a restorative system.



In a circular economy, the value of products
and materials is maintained for as long as
possible. Waste is minimised and resources
are kept within the economy when a product
has reached the end of its life, to be used
again to create further value.
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What is a
Circular Economy?



FROM A LINEAR TO A CIRCULAR ECONOMY
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In a linear economy, raw materials are
extracted from the earth, used and discarded:
‘take-make-waste’. At best, this economy leads
to the relative decoupling of economic growth
from the use of natural resources.



In the reuse economy, many non-recyclable
materials are used again (cascading,
repair/maintenance, remanufacturing,
recycling). At best, this reuse economy
leads in part to an absolute decoupling of
economic growth from the use of natural
resources and from emissions: the demand
for natural resources and the emissions
decrease as the economy grows.



The ideal picture is a circular economy in
which raw materials are never depleted.
The economy can be structured so that
there is a positive coupling between economic
growth and the growth of natural resources
(’negative’ emissions/ positive footprints).
In a circular economy, value chains will
be organised differently.



Adapted from: https://www.government.nl/topics/circular-economy/contents/from-a-linear-to-a-circular-economy'
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