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Global primary plastics waste generation（1950-2015）
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Global plastic production by industrial sector (2015)

PET bottle production
•480 billion bottles (in 

2016)
•15,000 bottles per 

second

Shopping bags
•2~10 million bags are used per a 

minute
•Average usage time is 12~20 minutes
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Disposal of all plastic waste ever generated (as of 2015)
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Forecast of plastics volume growth

Source: Ellen Macarthur Foundation (2016)
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Plastic pollution in marine environment

https://www.eunomia.co.uk/marine-plastics-we-should-fight-them-on-the-beaches/

Land-based：80%

Sea-based：20%

Ocean surface：1%

Sink to sear floor：94-99％
（Seawater subduction, Marine 

snow）

Improvement of WM system
Volume reduction of emissions

Beach：0.1-5%
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International trend of waste plastic issues

Ocean Plastic Waste 

Restrictions on plastic 
scrap imports/exports

Circular Economy

Waste plastics-related
reports

2018

China’s ban on import 
of plastic scrap
（Jan, 2018）

Basel Convention includes 
unrecyclable and 

contaminated plastics
（May, 2019）

G20 Osaka Blue Ocean 
Vision （Jun, 2019）

“The New Plastic Economy”
（Ellen MacArthur Foundation, 

2014）

G7 Ocean Plastics 
Charter @G7 

Charlevoix Summit
（Jun, 2018）

20192017

“Single-use Plastics: A 
roadmap for Sustainability”

（UNEP, 2018）

Japan’s Resource 
Circulation Strategy 

for Plastics
（May, 2019）

2016

Circular Economy 
Package
（EU, 2015）

The Alliance to End 
Plastic Waste
（Jan, 2019）

“Action Plan for measuring 
marine plastic waste”

（May, 2019）

“ASEAN＋3 Marine Plastics 
Debris Cooperative Action 

Initiative” （Nov, 2018）

Toyama Framework 
on Material Cycles

(G7, 2016)

EU Plastic 
Strategy
（EU, 2018）

UN Environment Assembly （UNEA3）
Resolution for “Marine litter and 

microplastics”
（Dec, 2017）

UNEA4, 
Resolution for “Marine plastic 

litter and microplastics”
（Mar, 2019）
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Notification to 
WTO

Ban on imports 
starts

Changes in exports of plastic scrap from Japan
• China’s restrictions on plastic scrap imports started at its notification to WTO in July 2017. 
• Plastic scrap exporters in Japan switched to exporting to countries in Southeast and East 

Asia, instead of China.
• In 2018, several problems started to emerge, in various countries in Southeast and East Asia, 

with the rapid increase in imported plastic scraps.
• Movements to ban and restrict the import of plastic scrap began to emerge in in various 

countries in Southeast and East Asia.
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Issues of dirty/mixed plastic waste to Southeast Asian 
countries

https://www.afpbb.com/articles/-/3227213 http://jin115.com/archives/52243641.html

http://kaigainohannou.info/2018/12/02/gomi-4/

Geneva, Switzerland. May 10, 2019. The 14th Meeting of the Conference of 
Parties to the Basel Convention today agreed to include mixed, unrecyclable and 
contaminated plastic waste exports into the control regime that requires the 
consent of importing countries before waste exports can proceed. 

Source: Basel Action Network
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Change of global flow of waste plastics from 2017 to 2018

https://www.ft.com/content/360e2524-d71a-11e8-a854-33d6f82e62f8

2017 年 2018 年
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Global Estimate of Marine Plastics Emission

Source：Jambeck et al., 2015

• Targeting populations living within 50 km of a coast
• Assuming conversion rates of mismanaged plastic waste to marine debris between 15% - 40%
• Mismanaged waste is the sum of inadequately managed waste plus 2% littering
• 275 million metric tons (MT) of plastic waste was generated in 192 coastal countries in 2010, with 4.8 

to 12.7 million MT entering the ocean.
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Plastic waste produced and mismanaged

Source：UNEP and GRID-Arendal （2016）
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Waste collection rate

Source： World Bank (2018）
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Waste treatment methods

Source： World Bank (2018）
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Waste Disposal at some Asian Cities

Source： Author
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Informal recycling of waste plastics
（Dhaka City, Bangladesh）

Shipping

Manual sorting Recycling (pelletizing)

Production process
Sales at shop
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Product life-cycle of plastic materials

Production stage Disposal stage Waste treatment and recycling stage

Production 

Import

Recycled 
materials

Domestic 
plastic 

consumption 
in products

Production 
loss

Export

Disposal as 
plastic waste

Total amount 
of plastic 

waste

Landfill site

Leakage to 
rivers/ocean

Recycling industry

Primary collector Waste pickers
DCC’s staffs

D
CC collectors

Junk shop

Wholesaler

Door-to-door 
recyclables 

buyer

Collection 
points

Consumption 
and Usage

Household 
plastic waste

Export

Used 
product

Industrial 
plastic waste

Upstream process Downstream process
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Reduction of 
Single-use plastics

• Increase waste collection rate
• Introduce separate collection

Promote biomass plastic 
use in products

Promote domestic 
recycling route 
(China’s import ban) 

• Reduce waste littering into 
waterways

• Regular clean-up of waterways
• Monitor plastic waste flows from 

a source to ocean

Upgrade plastic waste 
sorting and recycling

3 principles:
• Technological availability
• Market demand 
• Economical feasibility

Product life-cycle of plastic materials 
and possible policy intervention

Littering

Collection

Recycling

Usage

Increase demand of 
recycled plastic (standard, 
public procurement, 
certification, etc.)

Formal-Informal 
Partnership
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Waste/Plastic banks

http://www.mongabay.co.id

Separation and 
deposit to waste bank

Weighing Recording in the 
account book

Payment from 
recycling vendor
(market-based)

Feedback to 
members by cash or 

other means
http://news.unair.ac.id/2018/08/02/mahasiswa-kkn-unair-
inisiasi-pembentukan-bank-sampah-di-desa-bringkang-gresik/

http://majalahpeluang.com/pemkot-bandung-akan-masifkan-bank-sampah/
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Possible PPP scheme using a concept of EPR for plastic waste 
collection and recycling

Producer & Brand-owners
• Design for Easy-to-recycle
• Fees based on the amount of production or sales
• Introduction of minimum use of recycled plastic

Retailers
• Reduction of SUPs
• Awareness raising

Producer Responsibility 
Organizations (PROs)

• Manage the whole scheme
• Report to DoE and Producers & 

Brand-owners
• Provide a fees in return to a report

Collection points
• Containers at retailers, Waste Bank, 

Community Centre

Recyclers
• Recycling 

and reporting
(e.g. BPCL) Deliverers

• Private or 
municipal gov’t

Acceptable std.

re
fu

nd

Material flow
Monetary flow
Guidance
Reporting

??

Government 
(National & Local)

• Development of 
Roadmap/Action plan

• Development of Rules/Regulation
• Accredit PROs

Informal 
sector
• Collection 

& SeparationJoint Committee
• Decide the fees provided by 

producers
• Set tack-back price by types
• Target setting & Monitoring 

Consumers
• Recycling fees
• given financial 

incentives for 
separate collection 

Creating value 
for SUPs

Recycling fee

$$

$$

$$
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New initiative using new technology for collecting waste 
plastics

Plastic Bank

Plasticpay

1 SPCC = 1kg of plastic prevented from entering the ocean
（similar to carbon credit）
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Thank you.


