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Introduction of Our Organization

Overview of the Plastic Waste Management Institute(PWMI) wnmne,
€ Founded: November 1971 (50-year history published in 2021)

& Officers:

Chairman: Koshiro Kudo, Chairman, Japan Petrochemical Industry Association (President &
Representative Director, Asahi Kasei Corporation)

Vice-chairman: Kazuhiko Fujii, Chairman, Vinyl Environmental Council (President, Kaneka Corporation)
Executive Director: Ichiro Tsuchimoto

& Mission:

To promote recycling and carbon neutrality of plastics

® Specific activities:
the following are our 4 core businesses
1. Providing LCI data on plastic CFP, etc. and LCA assessments of recycling technology, etc.
2. Creating plastic flow charts and improving accuracy
3. Supporting environmental education
4. Promoting recycling and international exchange/collaboration

¢ Members
Regular Members (Organizations)
Asahi Kasei Corp. Taiyo Vinyl Corporation Japan Petrochemical Industry Association
Ube-Maruzen Polyethylene Co., Ltd. Tosoh Corp. Vinyl Environmental Council
ENEOS NUC Corporation Tokuyama Sekisui Co., Ltd. The Japan Plastics Industry Federation
Kaneka Corporation Japan Polyethylene Corporation
SunAllomer Ltd. Japan Polypropylene Corporation Supporting Members
JNC Corporation Prime Polymer Co., Ltd. Sekisui Kasei Co., Ltd.
Shin-Etsu Chemical Co., Ltd. Maruzen Petrochemical Co., Ltd. Japan PET Bottle Association
Shin Dai-Ichi Vinyl Corporation Dow-Mitsui Polychemicals Co., Ltd. Japan Expanded Polystyrene Association

Sumitomo Chemical Co., Ltd. Japan PVC Environmental Affairs Council
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1. Extended Producer Responsibility (EPR)
2. New measures and issues being considered by Japan

3. Environmental Education by PWMI
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-Under the Basic Law, there are seven recycling regulatory laws by sector. =

Legal System for a Circular Economy

Phastie Waste
it Emstitnic

-The Containers and Packaging Recycling Law introduces an EPR system.

Basic Act on Establishing a Sound Material-Cycle Society

(Entered into effect in January 2001)

<Proper waste management>

<Promotion of recycling>

Waste Management Law

<Under jurisdiction of the
Ministry of the Environment>

Regulations that fit with product

Law for the Promotion of Effective Utilization of
Resources (Entered into effect in April 2001)

Generation reduction and recycling promotion, utilization of

recycled resources and parts, 3R-oriented designing and

manufacturing, and labeling for sorted collection

<Under jurisdiction of the Ministry of
Economy, Trade and Industry>

characteristics

The Law for Promotion
of Sorted Collection
and Recycling of
Containers and
Packaging

(8 containers and
packaging items)

Full enforcement in Apr.
2000

Partial amendment in
Apr. 2008

Revision from Sept. 2013

Home
Appliance
Recycling Law

Food
Recycling
Law

Construction
mechanical
recycling Law

(Air conditioner,
refrigerator, etc.)

Full enforcement in
Apr. 2001

Partial amendment in
Apr. 2009

(Food residues)
Full enforcement in
May 2001

Partial amendment
in Jun. 2007

(Waste construction
materials, etc.)

Full enforcement in
May 2002

End-of-Life
Vehicles
Recycling Law

(Automobiles)

Partial enforcement in Jan.
2003

Full enforcement in Jan.
2005

Partial amendment in Aug.
2014

Act on Promotion of
Recycling of Small
Waste Electrical and
Electronic
Equipment

(Small electrical
devices, etc.)

Full enforcement in
Apr. 2013



EPR in the Containers and Packaging Recycling Law!

-Require manufacturers and users of plastic containers and packaging to pay recycling fees to thé™

designated agency.

Piastic Waste
gement Tnstitute
JAPAN

-Waste plastics sorted and discharged by consumers are collected by municipalities and transported

to the designated agency.
-The designated agency pays a fee to the recycler.
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Performing recycling obligations

(paying recycling fees)

Collection of
used containers
and packaging

The designated agency
(The Japan Containers and
Packaging Recycling Association)
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Transportation of
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Recycling operators
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Products Subject to Containers and Packaging Recycling Lf“

Mun.lgw ment In mmmmm

-Four categories are regulated.
-It also applies to container lids, caps, and inner plugs.

Container/Packaging Examples of Applicable Products

1. Glass bottles » Milk bottles + Beer bottles < Liquor bottles
» Cosmetics bottles

2. PET bottles » Soft drink bottles + Soy sauce bottles
* Noodle soup base bottles « Milk beverage bottles

L1 _) » Cooking vinegar and seasoned vinegar bottles
PET
3. Paper containers » Medical product boxes < Candy boxes <« Paper shopping bags
and packaging » Detergent boxes < Gift boxes and trays/partitions inside them

» Paper support inside dress shirts
E.g.: Wrapping paper for products at department stores, etc., stick gum

wrappers
4. Plastic containers * Thin plastic bags for sweets, bread, other foods, and seasonings (plastic bags)
and packaging * Trays for fresh food products
» Bento boxes and side dish containers at supermarkets, convenience stores,
etc.
~ * Plastic bags at supermarkets, convenience stores, etc.
tf; « Plastic PET bottle caps
» Shampoo bottles and caps (including pump section for pump-type bottles)

» Egg cartons
E.g.: Plastic wrap used together with trays for fresh food products,
PET bottle labels (if detachable),
Plastic film with twisted ends used as individual wrapping for candies, etc.



To help consumers discharge waste separately, the
government requires regulated products to display the mark.




Amount of plastic containers and packaging recycled

-Nearly 700,000 tons of waste plastic is collected annually by ™
municipalities and recycled.

-Mechanical recycling Is 340,000 tons and chemical recycling is
320,000 tons. Gasification is 76,000 tons.

Products based| | ynit: 1,000 tons
on mechanical

Mechal‘!lcal - recycling
recycling R Tt
r . . - - .
FE Janan (mecha_nlcal 167
Municipal Containers and recycling)
recovery Packaging
amount | | Reavang |\ [V 39 | o
TRHH : : “nergy
) Residue recovgy
739 657 3t ToCavery:

BB 172
Chemical
recycling

T

Throughput 0%
(1,000 tons) ’
Simple incineration 0 0
Blast furnacereducing agent 36 |ncineration energy recovery
Chemical raw material for coke oven 216 (including incineration power generation) - 208
Gasification 76  RPF conversion 88 51.5
Industrial fuel (cement, lime, etc.) 43 25.3
Other 5 2.5

Total 170 100 9




Unit cost of recycling

-The cost of recycling is high, exceeding 60,000 yen per Kg.
-The reason : the principle of competition does not work sufficiently
among recyclers.
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Total cost for recycling ‘

Flastic Waste
Munpgement Instifnie
JAPAN

-Because of high unit price, the annual cost of plastic alone is as
much as 44 billion yen.
-This is a major challenge.

Recycling implementation commissions were 44.1 billion yen in FY2022, and around 94.9% of the total was expenses for plastic.

(41.8 billion yen)

Changes in Recycling Implementation Commissions Paid
by Specified Businesses
(Yen)
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Number of Businesses Fulfilling Recycling Obligation

-As much as 80,000 businesses pay recycling fees for plastics.

Munngement Institnie

-Collecting recycling fees from such large number is a big task.
-The challenge is that it is difficult to identify internet
iImporters these days.

2023

2022

2021

2020

2019

2018

Total No. of
Applications

79,483

80,517

81,034

81,619

82,594

82,159

Glass
Bottles -
Total

2,915

2,993

3,043

3,113

3,177

3,230

PET

2,470

2,533

2,592

2,665

2,715

2,770

Source: Japan Containers and Packaging Recycling Association

Breakdown by Material

1,240

1,279

1,303

1,343

1,359

1,385

1,018

1,045

1,069

1,105

1,121

1,139

1,158

1,192

1,226

1,269

1,274

1,287

Paper

66,484

67,089

67,091

67,604

68,226

66,397

Plastic

78,184

79,155

79,621

80,160

81,066

80,082
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Businesses obligated to pay recycling fees

-Manufacturers and users of containers and packaging are
required to pay recycling fees.

-However, small-scale operators are exempted from paying,
considering the impact on their business.

1. Specified container users

= Businesses that use specified containers for the products they sell
(including cases where they import products contained in specified containers)

2. Specified container manufacturers, etc.
= Businesses that manufacture specified containers
(including cases of importing products contained in specified containers and

importing specified containers)

Exempted small businesses
(if they meet the criteria for both sales and number of employees).

I

Industry

associations, incorporated

foundations, incorporated
educational institutions, etc.

Annual sales 240 million yen or less 70 million yen or less

No. of permanent 20 people or less 5 people or less
employees 13



Penalties for businesses that do not pay recycling fees @

-Businesses that do not pay recycling fees are subject to
penalties such as publication of the company name, orders, fines,
on-site inspections, and collection of reports.

-Penalties increase depending on the degree of violation.

-The maximum fine is 1 million yen.

Provisions based on Articles 39 and 40 of Containers and

Packaging Recycling Law

1. Collection of report by the competent minister

2. On-site inspection by employee under orders from the
competent minister

Provisions based on Articles 19, 20, and 46 of Containers and
Packaging Recycling Law

1. Guidance and advice from the competent minister

2. Recommendation from the competent minister

3. Publication of the company name by the competent minister
4. Order from the competent minister

5. Fine of 1 million yen or less

* The fine amount was raised from 500,000 yen to 1 million yen based on amendments to the law in 2006.
* There is no statute of limitations on non-paying businesses’ execution of their obligation.

uuuuuu
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Number of penalties applied

-91 company names have been published and 36 orders issued
against businesses that do not fulfill their obligation to pay
recycling fees.

O Publishing company name
 April 20, 2005: 11 cases « September 9, 2005: 58 cases
« January 18, 2006: 8 cases < December 19, 2008: 2 cases

« July 21, 2011: 3 cases  March 27, 2015: 7 cases
« July 4, 2017: 1 case  July 30, 2018: 1 case
O Order

 January 18, 2006: 36

If companies do not meet their legally stipulated obligation, their
name will be published.
In addition, the following fines will be imposed.

Conduct of Specified Business Penalty

Did not fulfill recycling obligation (Fine is imposed after following actions: guidance and

, . o Fine of 1 million yen or less
advice — recommendation — publication — order.)

Did not keep record book, recorded false information, or did not keep record book Fine of 200,000 yen or less
When a report was required, did not provide a report or reported false information Fine of 200,000 yen or less
When an on-site inspection was required, refused, obstructed, or avoided it Fine of 200,000 yen or less

15



Agenda

1. Extended Producer Responsibility (EPR)
2. New measures and issues being considered by Japan

3. Environmental Education by PWMI
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New recycling measures being considered
by the Japanese government

-The Ministry of Economy, Trade and Industry (METI) is
considering drastic measures to promote recycling.
-The Ministry intends to revise the law next year.

(To ensure the amount of recycling)
-Mandate that plastic user companies disclose voluntary
targets for recycled material utilization rates.

Example: Automobiles, electrical equipment, food,

beverages, textiles, etc.

-Mandatory reporting of progress against voluntary targets
to the government
-Regulation of user companies in case their efforts are
insufficient

(To ensure quality of recycling)

-Publication of standards for design for recycling and making
it mandatory

17



Publication of humerical targets by the

Japan Automobile Manufacturers Association -5

-Prior to the government's new regulations, the Japan Automobile
Manufacturers Association (JAMA) announced its goal for the use of
recycled materials in September this year.

-In 2040, 20% of plastics used in automobiles will be replaced with
recycled materials and bioplastic materials.

-All new passenger cars produced and sold in Japan are subject to
the target, not only those exported to the EU.
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September 2024 On the website of the Japan Automobile Manufacturers Association, Inc.
JAMA's Approach to Promoting the Use of Recycled Materials - 2050 Long-term Vision and
Medium- to Long-term Roadmap Including Voluntary Target Values 18



Projected future demand for recycled materials by &
the Japan Automobile Manufacturers Association

-In order for automakers to achieve this goal, waste plastic
from end-of-life vehicles alone is not enough.

-JAMA has stated that 200,000 tons of recycled raw materials
will be insufficient in Japan.

Jama
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September 2024 On the website of the Japan Automobile Manufacturers Association, Inc.
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Medium- to Long-term Roadmap Including Voluntary Target Values
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Shortage problem of recycled materials

-Interest in and need for recycled materials on the
demand side has been growing rapidly recently due to
new regulatory moves by the Japanese government and
ELV regulations in the EU.

-A major issue for both mechanical recycling and chemical
recycling is how to collect waste plastics as raw
materials.

-This is an on-going challenge in Japan.

20



Room for improving the supply of recycled
materials

(1) Return of exports to domestic market

v Currently, 70% of recycled materials: 1.2 million tons are exported
to China and other countries.

v Caused by Japanese user companies' high quality requirements for
recycled materials. Overseas user companies prioritize low price over
quality.

(2) Reinforcement of waste plastic separation and discharge by
factories and offices

v It has been pointed out that waste plastic dischargers : factories
and offices tend to spare the time and effort of sorting and
discharging waste plastic rather than earning income from the sale of
waste plastic as valuable resources. This is the reason why high
quality waste plastic materials are not supplied.

(3) Upgrading the quantity and quality of plastic containers and
packaging, etc.

v There are expectations for high-quality applications, etc. in the
future, but the quantity is limited and there are issues with quality.

21
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Munagement Institnte

1. Extended Producer Responsibility (EPR)
2. New measures and issues being considered by Japan

3. Environmental Education by PWMI
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PWMI's environmental education
(delivery classes)

-Consumer cooperation is essential to promote recycling of
plastics.

-Environmental education, especially from childhood, is
particularly effective.

-PWMI visits elementary schools, junior high schools, and
other schools to give classes to more than 3,000 children a
year.

-Understand that plastic is an environmentally friendly material if used
and disposed of properly, and learn the importance of not littering,
proper separation and disposal rules, the need for recycling,

and the use of recycled materials.

-Introduce plastic products around us and understand that our daily life
and society around children are supported by various kinds of plastics.
-Through the delivery experiment, experience the wonders of plastics
and develop an interest in plastics.

23



Examples of delivery experiments (1)

nagement Instiful

-In the delivery class, the students color the plastic cups and heat™"
them in a toaster oven to melt and soften them.

-When the cup is flattened between two books, it becomes a key
ring or coaster with a beautiful pattern.

-The students can learn the characteristics of plastic, which loses

its softness when heated. Students are very pleased.
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Examples of delivery experiments (2)

Flastic Waste
Munngement Institnie
JAPAN

-The Styrofoam changes shape one after another.
-The students rejoice when they see the final expanded
Styrofoam.
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Put a piece of styrofoam in limonene,
and observe how it dissolves while
producing bubbles.
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ST Eiiniasi . (polystyrene) will come out.
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Soak polystyrene pellets in boiling water and
observe foaming
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PWMI's Learning Support Home Page

-The number of students that can be taught in a delivery class
Is limited.

-In order to educate more children about the environment,
PWMI has built a learning support website where children can
study on their own.

-The site can be viewed on smartphones, tablets, and PCs.
-1.5 million visitors and 5 million pages viewed per year.
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Learn by Video

-Japanese children like Youtube, so we created more than a dozen

videos and posted them on our learning support website.
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Plastics Database “

Flastic Waste
-‘Mulwacmwt Tnstituie

-Maintain a database with photos to answer school homework questiotis.
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Free research and craft themes for long vacation’

-In Japanese schools, children are assigned homework for free

research and crafts during long vacations.
-Propose themes for free research and crafts so that children can
become familiar with plastic on this occasion.
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Information for Teachers

-School teachers do not khow how to teach because they were i
not educated in plastics when they were children.

-We provide worksheets and teaching materials for teachers and
advice on how to teach.

(Worksheet Example)
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(Examples of classroom experiments)
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Usage of Learning Support Website

Flastic Waste
Munngement Institnie
JAPAN

-Number of users and pages viewed increased rapidly

Number of visitors by month

Number of pages viewed by
‘month
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Munagement Institnte

Thank You

2024.11.2

Ichiro Tsuchimoto
Executive Director

Plastic Waste Management Institute (PWMI)

e-mail: tsuchimoto@pwmai.or.jp PWMI website: https://www.pwmi.or.jp/english




Amount of waste plastic collected by municipalities

-Nearly 700,000 tons of waste plastic is collected annually
by municipalities and recycled by designated agency

ton ® Glass W PET = Paper Plastic
1, 400
1,200
1,000
Plastic

800

600

FY1997  FY2000 FY2006 FY2009 FY2012 FY2015 FY2018 FY2019 FY2020 FY2021 FY2022

40

o

20

o

FY1997 FY2000 FY2006 FY2009 FY2012 FY2015 FY2018 FY2019 FY2020 FY2021 FY2022

148,363| 280,878 339,106| 333,462 349,443| 364,180 336,716| 328,625 335 ,107| 335 045| 327 416
14,014 96, 652 140, 416 188, 783 194, 777 192,169 211,480 217,065 227,338| 236,512 219,676
11, 243 28,618 25, 554 25, 581 22, 660 20, 897 20, 729 20,274 20, 131 20, 146

Plastic [l 67,080 548,839 617,151 651,351| 663,014| 646,914| 654,538 681,436| 686,467| 682,286
162,377|  455,853| 1,056,979 1,221, 152| 1,242, 023| 1,216,006| 1,220,958 1,264,155 1,278, 154

Unit: tons 33




Plastic Products, Waste, and Recycling Flow Chart

(2022)

Resin manufacturing, product processing, and
market entry stage

*Some figures may not match due to rounding.

Waste generation stage

Resin "
production -90% . ’
9.51 . +1%
million t .
. . - Used product
POmASH= theit Domestic ~ Used  generation e
u product S oty waste
. consumption resin input ‘ 759 424
. 9.1 million t 8.95 million t . million t million t
» Resin export =
= amount u
. 3.46 million t u
. | |
. Resin import O
: e A 1% ’+ 1% +0 %
. 2.61 million t
§ Product export
. o.é'vmrﬁ?ﬁﬁn t Total plastic
. waste
n Pumcélil':tp‘"‘t generation
. 2.18 million t amount
- \- 12% 8.23 million t
n f | i -
Dl [epeen Exporting
. 0.68 million t
E l(I';’z-cu:.assingt Importing , 0
| R +10%
-
3 . Prodal:.ncg::]:tlass p':or:::;:;nbts ; Industrial
60,000 t i Unused Production & wants
processing loss
0.64 — generation amount 3.99
million t 0.64 million t

Recycling
resin input
amount

0.40
million t

LY 2

million t

= = = = » The production loss amount is the quantity not
included in the resin production amount.

= = = == The recycled resin input amount (recycled product domestic circular use amount)
as 0.4 million t for the year in question by subtracting 1.31 million t of exports and

7 PET
bottles reused in fiber from the previous year’s recycling usage amount of 1.77 mim

= = = m m 1he used product generation amount was calculated using PWMI’s estimation system, based on the
domestic resin input amount by demand area (annual usage amount since 1976) and the new product
generation model by new demand area (100-year generation model: created by PWMI in 2017).

)
routes and waste plastic mixed in with processing residue and business-related general waste collected via JCPRA routes.
- "Industrial waste” includes unused “production and processing loss” and plastic waste transacted for a fee.

'c%%@ed

- Besides general waste items, “general waste” includes PET bottles and white trays collected via business-related (voluntary recovery)

The arrows in the chart indicate the
increase/decrease rates relative to 2021.

Piastic Waste
uunugemml lnshiul-c

Processing and disposal stage

General waste

Recycled
0.71 million t
Fumoroko ey o _Total waste
::?"rmﬁ" t S 2 Recycled
.27 million =e
T &G 1.80miliont I
si ush:)n(fuel _Eas 22% --I-.i‘-y EEEEER
40,000 t g o
Solid fuel/lcement
matenial_&'mel ® D Fumacelcoke oven raw
0.28 million t é = matorislgssifcaory 7 0 /0
[%) oilification -
L] 8 028miliont
2.19 million t o? 3%
Heat-utilizing
0 Einéiner%:i_on ¢
.16 million
Segaan iy Effectively used
Simple incineration use) .
0.46 million t 0.13 million t plastic waste
2% 7.17 million t
Landfill

()
0.15 million t 87%
Solid fuel/cement

material & fuel

»

1.89 million t

Industrial waste

Thermal recycling (energy recovery)

Recycled ‘
1.09 million t
Fumacglmke_mn'\raw £ s -
e o 2.60 million t
10,000 t 32% 0%
Gasification (fuel
use) Heat-utilizing ‘
90,000 t incineration
Solid fuelicement 0.48 million t
material & fuel 6%
1.6 million t
; -10
Pm:fe{-gen::'ﬁng 1 / 0
0.41 million t Simple
Heat-utilizing incineration
incineration 0.61 million t U d plasti
0.32 million t IS 7% ""ffasfeas ¢
n
Simple incineration 2 [=>1.07 million t
0.15 million t > Landfill G
0.46 million t 13 /0
Landfill 6%
0.31 million t
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https://www.env.go.jp/content/0002349S&zxeF
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Jambeck et al.(2015)

Nihei et al.(2020)
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Munagement Institnte

11:45 - 1:30 PM Country Reports
You are required to prepare a 15-minute presentation (not more than 15
slides) covering the following topics relevant to your respective country:

- Communication, Education, and Public Awareness (CEPA)
- Achieving Net Zero

- Extended Producer Responsibility (EPR)

- Strategies for Utilising Plastics Waste

- Implementation of Operation Clean Sweep
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