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Introduction 1
Plastic Waste Management Institute, Japan

• Foundation:   Nov. 1971

• Present Members:  18 corporations (resin manufactures), 
3 organization, 4 supporting members

• Mission: 
To research and develop systems for optimal processing of plastic waste 
and effective use of processed waste as a resource, and to promote the use 
of these systems.

• Recent activities with emphasis:
- Development of recycling technologies for plastics waste.

(Recycling of CD products, agriculture PO films)
- LCA based study on benefit of plastics use and recycling method of plastics 

(Eco-efficiency analysis of plastic containers & packaging waste treatment 
under the recycling law)

- Communication on usefulness of plastics and understanding on energy recovery, 
and promotion of correct understanding on plastics among children 
(Environmental education in school)
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Introduction 2
Life Cycle Benefit of Plastics

G‰

� Contribution to resource efficiency 
in production of plastic products 

� Contribution to resource efficiency in use

� Resource with high combustion energy 

� Various recycling methods are possible. 

� Today plastics are everywhere. It is used in cars, homes, offices, 
clothes, etc. 

� Plastics are the material of choice because they make it possible to 
balance modern day needs with environmental concerns. 

� This benefit can been realized through their total life cycle, even after 
their end of life.

Use

- Lightness              
- Various Functions 

Production

- Cost Performance

- Good Processability

Collection /
Recycling 

Disposal

Plastics Waste  is Valuable Resource
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Various recycling methods applicable to plastic waste 

P
etroleum

Gasoline, Fuel Oil

Electricity

Chemical 
Industry Plastics

Energy Recovery

(Thermal Recycle)

Iron, Steel

Mechanical Recycle

(Material Recycle)

Feedstock Recycle

(Chemical Recycle)

Various 
Products Users
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Calorie of Fuels, Plastics and Wastes

• Plastics Waste  is Valuable Resource with High Calorie

kcal/kg (kcal/Nm3 for natural gas and city gas)
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1 Current situation of plastic waste management in Japan
1-1 Legislative framework

Fundamental Law for 
Establishing a 

Sustainable Society
(enacted 2000, entered effect 2001)

<Promotion of Recycling>

Containers and Packaging
Recycling Law

(enacted 1995, entered full effect 2000)

Containers and Packaging
Recycling Law

(enacted 1995, entered full effect 2000)

<Laws on Individual Product Categories>

Law for Promotion of Effective 
Utilization of Resources

(entered effect 2001)

<Appropriate Disposal of Waste>

Waste Management Law
(enacted 1970, revised several times)

Green Purchasing Law
(entered effect 2001)

Household Electrical  Appliances
Recycling Law

(entered effect 2001)

Food Recycling Law
(entered effect 2001)

Construction Materials Recycling Law
(entered effect 2002)

Automotive Recycling Law
(enacted 2002, entered effect 2005)

• Legislation for Establishing a Sustainable Society in Japan

FÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃ
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1-1-1

Basic Principle & Responsibilities under the Fundamental Law for
Establishing a Sustainable Society

National 
government
Formulating and 
implementing general 
policies

Local governments
Implementing measures 
for recycling and waste 
management

Formulating and 
implementing policies in 
accordance with natural 
policies and social 
conditions

Businesses
Taking responsibility for 
proper management of 
recyclable resources 
(discharger 
responsibility)

Designing recycle-
oriented products and 
containers and taking 
back and recycling 
products and containers 
(expanded producer 
responsibility)

Citizens
Using products for a 
longer period

Using recycled products

Cooperating in separated 
collection

� Encourage voluntary and positive implementation of actions to create a sound-material-cycle society, 
thereby promoting the creation of a sustainable society with minimal impact on the environment

� Promoting measures in the following order of priority: 1) Reduction of waste generation, 2) Reuse of parts, 
3) Material recycling, 4) Thermal recycling, 5) Proper disposal

� This order of priority may not be applied in case where it is possible to reduce environmental burden

� Achieving close liaison with measures to ensure proper circulation in the natural world.

Basic principles

Responsibility

��� #”�º&k�
����� #”�º&k�
����� #”�º&k�
����� #”�º&k�
��

FÂ� #”�º&k�
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�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃFÂ� #”�º&k�
�g�B�N4
�ö�•�2FÃ
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Cooperation among consumers, municipalities & industry 

Separation by 
Consumer

Collection  by 
Municipality

Recycled  by Industry

Collaboration 
among 
Stakeholders

Source;http://www.petbottle-rec.gr.jp/more/mo_cyc01_f.html
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Voluntary design guideline

Bottle
Only transparent colorlessness (abolition of coloring bottle)
The knob can use only made of no coloring PET with a large-
scale bottle.

Label and print
The shrink label : with the perforated line.

Cap
Only a plastic cap can be used. 

��
¾H�PETGjGVGyGxGCG2G=Gy�N4
� 1Ÿ�
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Example of sorted collection system 
(Yokohama city)

Source:http://www.city.yokohama.jp/me/pcpb/info/
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Guidance  on 
“ How to Put Out Your Garbage and Recyclables ”

(Yokohama City)
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Guidance  on “ How to Put Out Your Garbage and Recyclables ” (Yokohama City) continued
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1-1-2

Framework of Containers and Packaging recycling Law
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Containers and Packaging Recycling System

Consumer

Municipality

Recycler
(entitled) 

Sorting &  Discharging Transportation and Recycling

Consign

Declaration
(Amount of
plastics waste) Bidding

Consign

Retailer, C&P Manufacturer
Appliances Manufacturer

Business Utilizing
Recycled Products

The Japan Containers and Packaging
Recycling Association      

(government-designated organization)  



17

Short Summary

• Close cooperation of among industries, retailers, 
consumers, and municipalities is the key for the 
establishment of recycle oriented society. 

• Under the Fundamental Law for Establishing a 
Sustainable Society, responsibilities of respective 
stakeholders, i.e. national government, 
municipalities, industries and  citizens, are 
stipulated.



18

Resin Production
14,450

Domestic  
Consumption

11,200

Post-use 
Discharge

9,160

Processing waste 
660

Production waste
230

Total Discharge
10,050

Municipal
5,080

Industrial
4,980

Mechanical Recycle.
2,040 (20%)

Liquefaction/Blast 
Furnace 280 (3%)

Solid Fuel
620 (6%)

Incinerat. with Power 
Gen. 2,900(29%)

Incinerat. with Heat 
Utilization 1,370 

(14%)

Incineration only
1,570 (16%)

Landfill
1,270 (13%)

Reclaimed 
Products

720

Export Import

Unutilized: 2,840 (28%)

Utilized: 7,210 (72%)

Unit: 1000t

1-2

Flow of Plastic Products, Wastes, and Recycling (2006)

Source: Plastic Waste Management Institute 
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Trend of Plastics Production, Consumption, 
Waste Discharge, Recycling Ratio
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2006 Highlights

72

2006

62605855535046444239Utilization rate (%)

2005200420032002200120001999199819971996YEAR

• The export of plastic 
waste increased by 210 
thousand tons over the 
previous year 
surpassing 1,000 
thousand tons. 

>ð?�?�? ?�?�?
? ?�?�?�>Ì?�?�>Ì?�?�?�?%?�?�?�?�?�>Ì?!?�?�>ð?�?�? ?�?�?
? ?�?�?�>Ì?�?�>Ì?�?�?�?%?�?�?�?�?�>Ì?!?�?�>ð?�?�? ?�?�?
? ?�?�?�>Ì?�?�>Ì?�?�?�?%?�?�?�?�?�>Ì?!?�?�>ð?�?�? ?�?�?
? ?�?�?�>Ì?�?�>Ì?�?�?�?%?�?�?�?�?�>Ì?!?�?�

Domestic
720

thousand
tons

(35% )

Export
1320

thousand
tons

(65% )

Source: Plastic Waste Management Institute 

• Plastic utilization rate increased steadily reaching 72% of total 
plastic waste discharge.
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Export of plastic waste
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2 Treatment system of waste plastics
2-1 Material recycle, chemical recycle and energy recovery

Only supplemental 
measure or not 

specified as  
recycling systems 

under the Law

Fuel

Chemical material

Incineration with Electric Power 
Generation, Heat Utilization

Cement Kiln

Gasification
Liquefaction

Coke oven

Blast Furnace (as Reducing Agent)

Solid Fuel (RPF,RDF)
Energy 

Recovery

Degradation to Monomers

Feedstock 
Recycling

Specified as  
recycling systems 
under the present  

Japanese Law

Mechanical Recycling (Recycling to 
Plastic Pellets or to Articles)

Mechanical 
Recycling

Positioning under the 
C&P Recycling Law

Treatment SystemCategory

* Mechanical recycling are given priority over others in bidding .
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Products of Mechanical Recycling  
from Plastics Waste
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Source:  Council for PET Bottle Recycling

Material Recycling Process (PET Bottles)
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+�6
 !� President in China under the visit to Japan inspected 
the PET bottle recycling factory of the JFE group on May 9th, 2008. 
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Kobe Steel (Kakogawa)
Blast furnace: 10,000t

Nihon Steel (Yahata)
Coke Oven: 20,000t

Nihon Steel (Oita)
Cokes Oven: 25,000t

Teijin Fiber (Tokuyama)
Monomer B to B: 62,000t

Nihon Steel (Nagoya)
Coke Oven: 50,000t

JFE Steel (Chiba)
Gasification: 20,000t

Nippon Steel (Kimitsu)
Coke Oven: 20,000t

Sapporo Plastic Recycling
Liquefaction: 12,000t

Nihon Steel (Muroran)
Coke Oven: 20,000t

Rekisei Oils (Niigata)
Liquefaction: 6,000t

JFE Steel (Fukuyama)
Blast furnace/Coke Oven: 40,000t

UbeH�Ube)
Gasification: 30,000t

PET Reverse(Kawasaki)
Monomer B to B: 22,000t

Showa DenkoH�Kawasaki)
Gasification: 60,000t

JFE Steel (Kawasaki)
40,000t/30,000t
Blast furnace/Coke Oven

H�H�H�H���������	
���	
��	���������	��
�	
�����15 Facilities:

Monomer 2
Blast furnace 3
Coke oven 5
Gasification 3
Liquefaction 2

(Total  470 Kt)

Large Scaled Chemical Recycling Facilities 
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Gasification Plant in Kawasaki
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Effective utilization

Non-
combustible

Granulated blast 
furnace slag

RDF molder

Shredder

Plastic waste
from households

Low-temperature
gasification furnace

Oxygen
+ Steam

Gas scrubbing 
facility Synthetic 

gas

Examples of uses of 
synthetic gas
- Hydrogen
- Methanol
- Ammonia
- Acetic acid
- Other basic chemicals
- Fuel cells
- Fuel source for high
efficiency power
generation

Gasification process

Oxygen
+ Steam

High-temperature
gasification furnace

Gasification  Process
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Plastic waste 
from households

Deaerating
drum

Hydrogen 
chloride gas

Exhaust gas 
combustion
(hydrochloric acid
condensation and
recovery)

Recovered 
hydrochloric  
acid

Melted plastics

Product

Exhaust gas

Product oil

Dehydrochlorination 
unit

Residue 
extraction and 
energy recovery

Residue
Waste 
heat boiler

Power
generation

Steam

Water

Heating
furnace

Liquefaction process
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Demand for RPF 2006     1,210 Kt       
2010     2,000 Kt

Production               2005        600 Kt

Appearance of RPF
RPF Production process

Source: Japan RPF Association,
The Nikkan Kogyo Shimbun

Diameter:  6 – 50 mm

Calorie:    5,000 – 10,000 kcal/kg
(Can be adjusted by varying 
paper content.)

Ash content:  7 % max. 

Application: Boiler fuel, RPF power 
generator, etc.

RPF (Refuse Paper & Plastic Fuel)
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2-2 Hot topics in the field of “3R” of plastic waste in Japan

2-2-1 Shopping bag reduction

� In the course of review of containers and packaging (C&P) recycling law at 
governmental councils, charging for plastics bag was discussed as an essential 
measure to reduce  municipal solid wastes generated. Many council members 
argued the necessity of legislative charging.

� As a result, the legislative banning of offering shopping bags for free was 
not adoptedin the amendment of the C&P recycling law published in 
2006 June.

� Instead measures to promote voluntary reduction planned by businesses 
were introducedin the amendment. Reduction of shopping bags is implemented 
under this voluntary reduction program.

Legislative framework for reduction



32

Voluntary reduction of plastic shopping bag under the law

� Guidelines for voluntary reduction by designated retailers (date of entry 
into force: April 2007)

- Set up of reduction target (Specific consumption volume)
- Reduction by implementation of such as:

• Introduction of charging for plastic shopping bags
• Use of minimized C&P
• Sale by measure
• Encouragement to consumers for avoiding the use of C&P

- Provide information to consumers to promote the reduction 

� Periodic reporting (date of entry into force: April 2008)

- Obliged object:  Retailers who use C&P of 50t/y or more
- Reporting items:

• Consumption volume of C&P, and specific consumption volume
• Implementation result for reduction
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Collaboration and coordination among  
municipalities, retailers and consumer groups

Two
(Sado-city, Hamanaka-city)

Twenty five
(Kyoto-city, Nagoya-city etc.)

One
(Suginami-ku)

Request from 
municipality

Voluntary 
agreement

Enactment of 
ordinance

Five
(Chiba-city, Ishikawa-pref.)

Eleven
(Nagoya-city, Kitakyuushuu-
city)

One
(Oita-pref.)

Other voluntary 
agreement

Offering 
community points

Introducing 
community currencyOther 

reduction 
measures

Charging 
plastic bags

Municipalities involvement
Retailers action 
plan

Consumers Involvement



34

Plastic bags are charged under the ordinance
Plastic bags are charged by agreement among participants
Plastic bags are charged by request from municipality
Planning to introducing charging system for plastic bags

Municipalities introducing charged plastic bags 
(as of April 1st, 08)
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Municipalities where some merit are provided for refusing plastic bags
(community currency, points etc.)

Municipalities other measures are introduced among participants

Municipalities where other reduction measures are introduced
(as of April 1st, 08)
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Ratio of customers declining acceptance of shopping bag
before and after charging
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Examples of retailers’ voluntary plan (1)

� Appealing to customers
Appealing to customers at checkout counter
Targeting to reduce 35%of plastic bag by 2010, 
at about 42 thousand convenience stores 
under the Japan  Franchise Association, store 
staffs provide verbal instruction to the 
customers. Additionally “pop-up-ads” are 
introduced between July and October 2008.

� Bag-to-bag recycling system

Introduction of recovery and bag-to-bag recycling system

In Nagoya area, “APITA”, “UNI” and “La Foods” group i ntroduced mono 
color plastic bag and set up recovery bins in 17 stores. Recovered bags are 
reprocessed to plastic bags by mixing with virgin resin at Fukusuke Kogyo 
Co. Ltd. 
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Examples of retailers’ voluntary plan (2)
� Discount service to refuser

SEIYU store set target of 50% reduction of free shopping bag by 2010 and offers 2 
Yen discount to refusers of free shopping bag as of June 14, 2007. SEIYU also 
offers free replacement service to users of its shopping bag of 20 Yen. Refusing 
rate was 30.4% (August 2007).

� Distribution of originally designed bag

Lawson prepared its originally designed portable bag with improved portability 
and easy-to-use, called “ convini-eco-bag”.  421thousand bags are distributed free 
from March to December 2007. 

� Reduction by charging

AEON set target of 80% reduction of free shopping bag, and planned to charge it 
at 1000 stores in Japan by 2012. 50% of its sales will be donated to environmental 
activities and 50% will be used to purchase CO2 emission right which intended to 
unrequited transfer to the Government. As of Feb. 20, 2008, shopping bags are 
charged at 42 stores.
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“MOTTAINAI” culture 
behind the  voluntary reduction

� The legislative banning of offering shopping bags for free was not adopted 
in Japan. Instead, measures to promote voluntary reduction planed by 
businesses were introduced in the amendment.

� Reduction of shopping bags is implemented under this voluntary reduction 
program. Retailers adopt various reduction program in collaboration with local 
governments and consumers group.

� “MOTTAINAI” culture seems to lay behind the Japanese approach. 

AþAþAþAþMOTTAINAI AÿAÿAÿAÿis the word originated from Buddhist term, and is an expression of sadness 
over the repudiation of the ties linking all living and nonliving entities. It expresses the 
importance of treating all animate and inanimate objects with great care. 
Kenyan environmentalist Wangari Maathai, who was awarded the Nobel Peace Prize in 
2004, has promoted the concept of mottainai. When Maathai visited Japan in 2005, she 
learned this word  and she was impressed by the depth of the Japanese meaning of the word 
concerning people's responsibility to respect everything on the earth through frugality and 
conservation. Since learning the word, she has promoted its adoption in the international 
lexicon as a symbol of the traditional worldwide concept of respect for the environment. 
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Shopping attitude in 
AþMOTTAINAI Aÿspirit

Bring your own bag Select items with less 
package Choose long-life goods

Choose reusable 
bottles

Select energy-saving and 
resource-saving appliances Select recycled goods
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2-2 Hot topics in the field of “3R” of plastic waste in Japan

2-2-2 Changing system in central Tokyo

•In 1973 separate collection of “burnable waste” and “unburnable waste”was introduced 
in central Tokyo area, which composed of 23 wards. Plastic waste was classified as 
“unburnable waste”. That was because capacity of incineration facilities could not catch 
up with rapidly increasing waste volume, and pollution prevention measures were not 
deemed enough.

•In 1999 special law for dioxin control was enacted and advanced incinerator with highly 
effective emission control system was introduced in every incineration facilities by the end 
of 2002. But plastic waste remains as “unburnable waste” and was landfillled after 
shredding and sorting.

•In May 2004 Tokyo Waste Management Council submit a report recommending that 
“plastic waste is precious resource and it is unreasonable to landfill it. After proper 
reduction and recycling, plastic waste should be treated in energy recovery for the purpose 
of attaining zero-landfill.” In 2005 the government of Japan publish a guideline to reduce 
landfill, saying that “ waste plastic is better to be treated in energy recovery system and it 
should be avoided to directly landfill it.”

•In October 2005, assembly of mayors of 23 wards decided to fully implement the energy 
recovery from municipal plastic waste in FY 2008.  Model testing and verification testing 
has been conducted from 2006. 

Background
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Background
–Shortage of final landfill site in Tokyo area-
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(2-2-2)

Example of reclassification in Minato-ward

U
nburnable W

aste

Recyclable 
Waste

Unburnable 
Waste

Burnable 
Waste

C&P plastic (with mark)

Other plastic goods

Tooth brush, bucket, wash-bowl etc

Glasses, ceramics, small appliances, 
metals fluorescent lump

Rubbers, leather, cassette tape rubber horse etc.

Reproduce
d goods, 
Chemical 
Feedstock

Shredded 
and 
landfill

Energy 
recovery

It must be noted that separation system differs from ward to ward.
In some wards only C&P plastic are classified as recyclable.
In some wards all the plastic except PET bottles are classified as burnable.
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Items changing from “unburnable” to 
“burnable”
Squeeze bottles

Plastics

packs
Containers, lunch box bags

Foamed PS, 
Net

Label Cap

cups

Videotape, CD, 
MD etc

Toys

Shopping Bag

Leather Rubber

Negative Film

Containers of 
shampoo, detergent

Rubber Boots Rubber HoseRubber Globe Leather Shoes Bag

Kitchen wrap

Other plastic articles

Other

Belt, Wallet 

Example of reclassification in Setagaya-ward
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Waste Disposal Center

Electricity

High Temperature 
water

Power Supplier

Heat service business

Home & House

Nearby facilities

Heated Pool,
Tropical botanical garden , 
etc

Example for enhancing the understanding of energy recovery
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PS-Film

PS-Film

Recycled PSP

“eco-mark”

Recycle bin at the super market
Since 1990
40% of trays of FP Corporation are 
“eco-tray”

H��è�WFþ��
¾H�H��è�WFþ��
¾H�H��è�WFþ��
¾H�H��è�WFþ��
¾H�GžGžGžGžG6GcGbGA#”�C&k�
�q�·GzGkGŠGV�lG�G_G•GcGzGQGVH�G6GcGbGA#”�C&k�
�q�·GzGkGŠGV�lG�G_G•GcGzGQGVH�G6GcGbGA#”�C&k�
�q�·GzGkGŠGV�lG�G_G•GcGzGQGVH�G6GcGbGA#”�C&k�
�q�·GzGkGŠGV�lG�G_G•GcGzGQGVH�

Virgin +pre-consumer:70%
Post-consumer :30H�H�H�H�

2-2 Hot topics in the field of “3R” of plastic waste in Japan

2-2-3 Tray to tray recycling of PSP at FP Corporation
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Number of stores placing the recycling bin for PSP tray
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Trend of recovered trays

Now 40% of FP Corporation’s tray are “eco-tray”
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Recycled products from recovered PSP tray
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Lessons from these topics
• Reduction or recycling of wastes can be achieved only through 

cooperation among all the stakeholders. That means close cooperation 
among municipalities, retailers, citizens and industries. 

• In Japan the culture of respecting “MOTTAINAI” lays behind these 
cooperative efforts.

Shopping bag reduction

Changing system in central Tokyo

Tray to tray recycling of PSP

Cooperation among 

stakeholders is 
esse

ntialRecycle

EPR

Marine
Debris

R
ising 

C
ost

Global 
Warming

Reducing 
Plastic BAG Litters

Shortage of 
Landfill Site
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1. Publicize the usefulness of plastics

2.   Promote a well-informed understanding of energy 
recovery

3. Promote a correct understanding of plastics among 
children through environmental education in the school

3 Public Awareness Campaign and Educational Activities of PWMI

Three Main Themes 
in Communication Activities of PWMI
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Elementary school
(0saka)  4grade 

What can we  do for 3R?

What can we do in recycling?
Explained the Recycling done 

at Mitsui Chemicals .
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Recycling Experiments

Reducing EPS volume
by limonene

Making cotton-candy-like
fiber form a PET-bottle
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Investigate a system
based on the cooperation 

of member companies 

2.Train coordinators and lecturers and create a vis iting lecturer system

1.Prepare lesson menus and teaching aids 

Supporting Environmental Education

-Expanding this lecturer system to other regions
- Enhance our web-site
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KASHIMA

CIBA,ICHIHA,
ANEGASAKI,etc

KAWASAKI

YOKKAICHI

MIZUSHIMA

OSAKA

OITA,KUROSAKI

PWMI

Bases for coordinators / lecturers
In visiting lecture system

IWAKUNI,
OTAKE,
SHUNAN
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Environmental education support website
‘‘Plastics and Plastic Recycling’’

Plastic Library
����	�����������	���	����������

For Teachers

Plastic Expedition
����	��	��� ���

Worksheets and 
Explanations

Another       
class supporting 
tools of PWMI

Experimental manual
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Teaching Aid : Leaflet (From Oil/Naphtha to Various Pl astics Products)

Naphtha

Petrochemicals
Salt

Refining
Petroleum products

LDPE      HDPE    PP         PS         SAN       A BS         PVC                   PET         PMMA     PA         PC

Crude oil
Imports

Plastics Products
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Summary

• PWMI has been pursuing the best practice of plastic waste management based 
upon the founders belief that “There can be no sustained economic growth 
without adequate waste management system.”

• Close cooperation of among industries, retailers, consumers, and
municipalities is the key for the establishment of recycle oriented society. 
Under the Fundamental Law for Establishing a Sustainable Society, 
responsibilities of respective stakeholders, i.e. national government, 
municipalities, industries and  citizens, are stipulated.

• Japanese traditional “MOTTAINAI” culture seems to lay behind the recent 
movement regarding 3R of waste plastics, and voluntary actions are supported 
by these culture.

• PWMI continues doing its utmost efforts to foster the public understanding on 
plastic as a sustainable material, and recyclability of its nature. Environmental 
education support is provided in classroom or on the WEB site.
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Thank you for your attention
Fä�ë*ÈF¸FÒG�FÜFøFÖFäFæFÔG�FçFï

Plastic Waste Management Institute
Sumitomorokko Bldg.,1-4-1 Shinkawa,Chuo-ku,Tokyo

104-0033,Japan

Tel;81-3-3297-7511   Fax;81-3-3297-7501

Web site http://www.pwmi.or.jp


