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40% plastic production growth over the next 
decade

$400B investment into new refineries by 2023 in US, 
China and Middle East

8.7% expected CAGR for ethylene market between 
2019 and 2026

Projected Growth IN PLASTIC Industry



Proposed Strategies
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• How do different strategies perform on environmental, 
economic and social indicators?

• How applicable are they to materials and geographies?

• What costs and investment are required?



Breaking the plastic wave
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leakage to the ocean under different scenarios, Mt per year
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current commitments only reduce leakage by 7%
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there are no “silver bullets”, But there is Hope

Business as Usual

System Change Scenario

Collect & Dispose Scenario

Current commitments

Recycling Scenario

Reduce & Substitute Scenario

0

Collect & Dispose Scenario

Recycling Scenario

Reduce & Substitute Scenario

-82%

leakage to the ocean under different scenarios, Mt per year



System change: A CREDIBLE PATHWAY

cumulative plastic mass, mT per year

BUSINESS AS USUAL

(Environmental pollution)



System Change is the most economically viable
COST TO Governments US $B, NPV 2021-2040

Business as Usual RECYCLING SCENARIOCOLLECT & DISPOSE 
SCENARIO

System Change

2040 Leakage, MT

2040 GHG, GTCO2e

29 5*5 5*

2.1 1.81.6 1.8

670
600

820 850

2040 Net Job creation 11.3 million 11.7 million12 million 11.7 million



Industry’s financial Risk is 3x its profit
MUNICIPAL SOLID WASTE Plastic profitability and externalities, $B

30-35

100

Cost of full plastic waste 
management in 2040 

(Industry risk)

Gross profit of MSW 
plastic Production, 

2016

3x



WHERE DO 
WE START?
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REDUCE Plastic Production and waste generation

GRID Arendal, 2016

Middle- / LOW-
income countries

High income
countries

Per capita waste generation



420 Mt

FULL VALUE CHAIN cost in $/tonne of plastic (System change)

reduce recycle dispose

substitute

Cost of solutions: reduction most economical

PaperCompostables

$442

$1,945
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Focus on Reducing flexible and multimaterial plastic

SHARE OF
PRODUCTION

FLEXIBLE
MONOMATERIAL

SHARE OF
POLLUTION

MULTI-LAYER /
MULTI -MATERIAL

2016
(Leakage: 29 MT/Y)

Rigid
MONOMATERIAL

41
20

37

51

22 29
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Switch to low waste solutions

• New refill/reuse business models 

• Low packaging design
• Delivery without single-use plastics

Average plastic waste
(grams per 1000 uses)

Average cost to consumer 
(US$ per use)

Average plastic leakage to the 
ocean (grams per 1000 uses)

Sachet

Bottle

New 
Delivery 
Model

0    500 1000  1500  2000  2500 0       0.02 0.04 0.06    0.08 0 50 100 150     200

In middle-/low-income countries
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Close Waste collection Gap in Middle/Low-Income Countries

Photo: Gianluigi Guercia, Getty Images

500,000 People per daY

2 billion people in 2016 à 4 billion people in 2040
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Increase capital investments in Waste Management

Virgin Plastic 
Production / 

Plastic Conversion

Waste 
Management

Present value of global capital investment Projection, Business-As-USUAL (2021 – 2040)
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Reduce Plastic Waste Export-Import

2016 2040 BAU

Global Waste Export, MT per Year

3.9

5.6

2040
Business-as-Usual

2016



Economics of Mechanical Recycling

Multilayer materialRigids & flexibles (contamination)Rigids
(no end market)

Flexibles
(clear)

15
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-1
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0
-5
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Economically viable
Almost economically viable
Not economical• 15% recycled globally

• $ Recycled plastic > $ virgin plastic

Cost of
collection 
and sortingRigids (clear) Rigids (color)

2016 Mechanical Recycling Economics 

2016 Net Profit (US$/metric ton), high-income countries



Solutions have Different Greenhouse Gas emissions 



Microplastics Pollution Needs Attention

2016
4 MT/Y

2040
10 MT/Y

4%

Textiles/ 
Personal care 

products

Tire Dust

Pellets

78%

18%

System change scenario

High-income
countries

Middle/Low-
Income countries



10%

23%

20%

17%

30%

(Environmental pollution)

reduce

substitute

recycle

dispose

Mismanaged 
waste

near-zero leakage requires significant innovation

PLASTIC FATE in SYSTEM CHANGE SCNEARIO, 2040

• Barrier performance 
for mono-materials

EXAMPLE innovation areas:

• Product redesign to 
packaging-free 
alternatives

• Advanced sorting and 
recycling

• Distributed collection

• Bio-benign materials



Questions

Winnie Lau – wlau@pewtrusts.org


