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Background information and notes

on the publication of the Flowchart of
Plastic Products, Plastic Waste and

Resource Recovery (2000)

The Plastic Waste Management Institute conducts
annual surveys on matters related o plastic waste.
These include a questionnaire-based survey on amount
of recycling, a survey on the amount of plastic wasle
discharge. a survey directed toward local governments
on general waste management, and a survey on

industrial waste management. The results of these

surveys are combined and published as the Flowchart of

Plastic Products. Plastic Waste and Resource Recovery.
This flowchart is published annually and provides
quantitative information on the macro flow of plastic
production n Japan, its manufacture into products. and
its use and disposal, as well as resource recovery and
disposal processing of plastic waste.

Please note that the quantities shown in the flowchart
are the result of statistical processing performed by the
Plastic Waste Management Institute based on statistical

data and replies (o questionnaires,

The year 2000 saw the enactment of important laws
toward the formation of a recycling-oriented society.
This year. in fact. can be viewed as the first year of
Japan in the new century as a recycling-oriented socicty.
To make the most effective use of resources. these laws
aims to “reduce” the generation of waste, “reuse”
products. and “recycle™ materials, reflecting a move
from IR to 3R's.”

An active “reduce”™ and “reuse”™ movement can also be
found in the plastics industry. For example. resin
manufacturers and processors are working together to
develop lighter PET bottles and thinner plastic shopping
bags and. in the automotive industry. to integrate the
various grades of car-bumper materials.

The outstanding features of this ycar in recycling and
disposal processing are as follows.
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(1) A utilization rate of 50% was achicved.

(2) Encrgy recovery in the form of incineration with
power generation. cement kiln fuel. ete. is on the
nereasc.

(3) Material recycling. liquefaction, and gasification and
the application of blast furnace raw materials (including
coke-oven chemical materials) have either begun or
expanded in conjunction with the enactment of the
Containers and Packaging Recycling Law.

The 4.940 thousand tons of utilized plastic waste
represents an increase ol 420 thousand tons over the
previous year. This increase features 50 thousand tons
for material recycling and 60 thousand tons for
liquefaction. gasification. and blast furnace materials
(chemical recycling), or 110 thousand tons combined
(due. for the most part. to the Containers and Packaging
Recyeling Law). 1t also includes 100 thousand tons for

Explanation of flowchart items

(1) Resin production, resin processing,
and marketing of products

-1  Resin production
This figure was determined on the basis of
chemical-industry statistics from the Ministry of
Economy, Trade and Industry (METT).

-2 Reclaimed products
For convenience sake. the figure used here as
input is that of material recycling from the
previous year taking figures for export and import
of plastic waste into account (Ministry of Finance.
trade statistics).

-3 Domestic plastic products consumption
* (Domestic plastic products consumption) =
(Resin production) - (Resin export) + (Resin
import) - (Liguid resin, etc.) - (Resin processing
waste) + (Reclaimed products) - (Product export)
+ (Product import)
- Resin export and import figures are based on
trade statistics from the Ministry of Finance.
- Figures for liquid resin, synthetic fiber, ete. that

fall outside plastic waste discharge arc based on

ro

densified-refuse derived fuel including energy recovery
as cement kiln fuel and 220 thousand tons for
incineration with power. Each ol the above therefore
contributes about 174, 1/4. and 1/2. respectively. toward
this increase.

Among the 1,390 thousand tons of source materials for
malerial recycling. post-use products came to 510
thousand tons (compared to 470 thousand tons the
previous year). with PET bottles contributing the most
at 125 thousand tons. an increase ol about 40 thousand
tons {rom last year.

In order of descending tonnage. PET bottles are
followed by agricultural plastics. wrapping film.
expanded polystyrene packing material. ete.. containers
and the like. clectric-wire covering material. automobile
parts. pipes. etc.. expanded polystyrene trays. home
clectric-appliance housings. ete.. and non-PET bottles.

chemical-industry statistics from the Ministry off
Fconomy, Trade and Industry.
* Figures for plastic product export and import are
based on trade statistics from the Ministry of
Finance.

Figure for processing waste considers
discharged waste from the processing step that is

not turned into products.

2-1 Industrial waste and general waste
- Industrial waste is waste generated by business
activities as defined by the Waste Disposal and
Public Cleansing Law. and includes ashes. sludge.
wasle oil. waste acid. waste alkali. and waste
plastic. Its disposal is generally the responsibility
of the party that generates the waste. General
waste is waste other than industrial waste and its
disposal is mainly handled by local governments.

2-2  Post-use products discharge
- This figure is determined by an estimation
system developed by PWMI based on usage
quantities by demand-gencrating fields and by



resin type (usage quantitics have been caleulated
annually for the last 15 years) and on product
lifcimes by demand-generating ficlds (using a
PWMI discharge model for the last 15 years).
- Considering that the export/import of new and
used automobiles affects the amount of domestic
plastic waste. corrections have been made to
amounts of reclaimed products and discharge in
the transportation ficld.
- Discharge ratios for general waste and industrial
waste have been estimated using a PWMI
— discharge model for demand-generating fields.

2-3  Production and processing waste discharge
- Amount of production waste is not included in
amount of resin production, and amount of
processing waste is extrapolated from the results
ol questionnaires.

2-4  Total plastic waste discharge
- This figure is the sum total of post-use products
discharge and production and processing waste
discharge.

2-5 Breakdown of total plastic waste discharge by
resin type
* These breakdown figures were estimated from
amounts for post-use products discharge.
production and processing waste discharge,

breakdown of resin production. cle.

S (3) Disposal and recovery

3-1 Material recycling
- All material recycling figures and breakdowns
are extrapolated from the results of questionnaires
sent to recycling companies.
-“Recyeled material™ indicates pellets, flakes.,
fluff. blocks, and ingots. while “recycled
products™ refer to [ilm sheets. stakes. pipes. ete.

3-2  Densified-refuse derived fuel, liquefaction,
gasification, blast furnace raw material
“Figures for liquelaction, gasification, blast
lurnace raw materials, and coke-oven chemical
materials approved as product recycling
procedures by the Containers and Packaging
Recycling Law have been determined on the basis
ol bids announced by the Japan Containers and
Packaging Recyeling Association and results of

34

uestionnaires.

*The figure for densified-refuse derived fucl
includes energy recovery as cement kiln fuel.
Disposal and recovery of general waste

+ Incineration/landfilling ratio

This ratio i1s determined on the basis of past
surveys conducted by PWMIL

*Incineration with power generation

This figure refers to incineration processing by an
incinerator equipped with power-genceration
factlities in waste processing conducted by local
governments. The ratio shown is determined on
the basis of PWMI surveys.

+ Incincration with heat utilization facility

This figure refers to incincration processing by an
incinerator that, while not equipped with power-
eeneration facilities. has external facilities for
utilizing heat. The ratio shown is determined on
the basis of PWMI surveys.

Disposal and recovery of industrial waste
-Disposal and recovery of industrial waste is
partially commissioned to local governments as
business-related waste. The ratio of such
processing by business to that commissioned to
local governments is determined on the basis of
PWMI surveys. The percentage breakdown of
commissioned processing into incineration with
power generation, incineration with heat
utilization facility. incineration without power
gencration or heat utilization facility, and
landfilling is based on figures for general wasle
processing.

*The incineration/landfilling ratio in the
processing ol industrial waste is based on the
results of PWMI surveys.

*The ratios for energy recovery such as power
generation in incineration handled by industrial
wadste management contractors are based on the
results of PWMI surveys.

*Incineration with heat utilization facility

Ratios for heat utilization in industrial-waste
incineration processing by local governments and
industrial waste management contractors are
based on the results of PWMI surveys.
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Flowchart of plastic products,

plastic waste and resource recovery
2000

[ Unit: thousand tons ]

Resin production, Resin processing and Marketing of products

# 1
Resin
production Resin
14,740 export
4,310 e
Domestic Use Post-use <
_,» plastic products _’ products
_— consumption ischarge
import 10,980 9,070
1,190

Product
export

#3
Total
plastic waste
discharge
9,970
100%

Product
import

—
_’ 980

v Vv

Liquid

resin,etc.

1,590

processing Production Production -~
waste d Non-use an

an d
Processin _’ Processin
660 I ’ waste y waste dlschg'ge

Resin
production
waste

note 1

Reclaimed
products

1,150

note 1: Resin production does not include the quantity shown for resin production waste

note 2:The quantity shown this year for reclaimed products (1,150 thousand tons) is based on that of

material recycling from the previous year {1,340 thousand tons) excluding exported portion {190
thousand tons) for convenience sake.

note 2



Disposal and recovery

General waste

Liquefaction/Blast Furnace
50

Densified refuse derived fuel
40

Incineration with power generation
1,750
Incineration with

heat utilization facility
380

Landfilling
1,030

b

Industrial waste

Liquefaction/Blast Furnace
50

Densified refuse derived fuel
160

Incineration with power generation
160

Incineration with
heat utilization facility
970

Landfilling
I 2,040

Sum of waste

Liquefaction/
Blast Furnace

Densified
refuse
derived fuel

190
2%

Incineration

with power
generation

1,910
19%

Utilized
plastic waste
4,940
50%

Incineration
with heat
utilization facility
1,350
14%

Landfilling
3,070
3I1%
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Details of flowchart elements

%1 Breakdown of resin production (14,740
thousand tons) by resin type

%2 Breakdown of resin products by field
(10,980 thousand tons)
Others 3.8%
Agriculture,
forestry and fishery
Polyethylene 1.9%

22.7%

Other
thermoplastic
resin
16.9% ThermOplastic
resin Polypropylene
Polystyrene 1.3y %9 18.5%
(including SAN, ABS) .
13.7%
Polyvinylchloride
16.4%

(Source: METT chemical-industry statistics)
For convenience sake, the other 1.3% ol resins not
categorized as thermosetting resin or thermoplastic

resin wre included in- “other thermoplastic resin,”

%3 Breakdown of total plastic
waste (9,970 thousand tons)

Production and
processing waste |

9.0%

Others
4.6%

Building
materals
6.9% Post-use

products

91.0%

Electric and

machinery
Transportration 15.1%
4.2% .
Agriculture, (by field)
forestry and fishery
2.1%
Others 19.7%
y Polyethylene
30.7%
Polyvinylchloride
12.2%
Polystyrene Polypropylene
(including SAN, ABS) 20.2%
17.1%

(by resin type)

6

Electric and
machinery

14.1% Building

materals

15.2%

{ Source : FEstimations by groups concerned.ete. )

TS ERHAL s + TEwl -

%6 Breakdown of material recyc-|i_ng (1,390 thousand fons)

@ Breakdown of material recycling resources

Post-use
products
510 thousand tons

(containing 150 thousand tons
of post-useproducts from

general waste)

36.6%

Production and
processing waste
880 thousand tons

63.4%

(by discharge type)

Polyethylene
22.0%
Polystyrene
(including SAN, ABS)
15.1% Polypropylene
20.2%
Polyvinylchloride
19.9%

(by resin type)



%4 Breakdown of general waste by field
(5,080 thousand tons)

Household
articles,etc.

21.9%

%5 Breakdown of industrial waste -by_ﬁ-e|_<_:i )
(4,890 thousand tons)

Household articles, etc.

3.9%
| Production and
processing waste .
Electric and
18.2% machinery
26.9%

Buildin?
materals
- 12.6%
Agriculture,
Electric and machinery forestry and fishery
3.8% 4,2%
fE—= =l . —————— - e S S s e |

O Breakdown of post-use products for material recycling

(510 thousand tons)
R

Expanded polys
packing materia

Electric wire {

3Cir
covering material

Non-PET bottles

0 10 20 30 40 50 60 70 80 90 100110120130
{ thousand tons |

@ Breakdown of reclaimed products

cycled material
990 thousagd tons
. (-]

Domestic
1,090 thousand tons

78.4%

(by destination of recycling use)
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Plastics production and waste discharge

1975

1980

1985

1986
1987
1988
"1989
1990
1991
1992
1993
1994
1995
1996
_1997
1998
1999

2000

production

1000t/ year

5,170 |
7,520
9,230 |
9,370

10,030

11,020

l 1,910‘ |
12,630 |
_I2,8()()
12,580 |
12,250
13,040
14,030 |
14,6(;(-) |
15,210 |
13910 “
14,570

14,740

Domestic plastic
products
consumption

10O/ year

3,150

6,990

7,300

71,920

8.610

9,570

9,990

10,070
9,280

9,020

9,660

10,810

11,360

10,200

10,810

[,0980

5,520

9,790

Total plastic

waste
discharge

10O/ year

2,610

3,250

4,190

4,530

4,650
4,880

5.570

6,220

6,920

7,560

8,460

8,840

9.090
9,490

9,840

9,760

9,970

5,060

General waste

OO0 year

2500§
1600§
2]60§
29|0§
3030
3A50§
1910%
4,190
4230%
4430
4550§
4780
4990%
4£60§

5.080

Y 1000/ year

56 1440?
51470
55 L370§
55 2000
56 2xﬁoé
57 2420€'
58 2J50§
56 2440?
55 2J7d€
56 31n0§
55 3370?
S0 axz36é
50 4410@
50 4540§
50 4710
sf_”4$ﬂi
50 4900%
51 4390%

Industrial waste

44
45
45
45
44
43
42

+4

.

44

45

50

50
50
50
49
50

49

# The method for making estimations was changed in 1994 5o that non-use resin production and processing waste would
be added 1o the figure for industrial waste.
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Introduction To PWMI

Goals and Tasks

The Plastic Waste Management
Institute (PWMI) was originally
established as the Plastic Management
Research Assoctation in November
1971, and received its current naime in
July 1972 as a result of expanded
operations.

The goals of PWMI are to rescarch
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,

To accomplish these goals. PWMI
performs a wide variety of tasks.
These include rescarching and
developing technologies Tor using
plastic waste effectively. performing
model experiments. disseminating
technologies, conducting rescarch
surveys, publicizing the work of
PWMI. and providing loan guarantees

to reeycling ventures.

Activities

Ongoing R&D. Surveys,
and Publie Relations
Since its founding. PWMI has been
engaged in various activities related to
plastic waste. These range from the
development ol processing and
reeyeling  technologies to the
surveying of discharge amounts and
waste-processing conditions and
publicity work to raise the level of
consciousness  regarding  the
processing and recycling of plastic
waste, PWMI has also implemented a
loan guarantee system 1o promote the
growth of the plastic-waste recycling
business. The main activities at
PWMI are presented below in the
section titled "Operations (1971-
2001)." For the future. PWMI plans 0

continue its work on plastic waste

9

through activities of this nature.
Responding to

New Challenges

In these last few years. waste problems
have become increasingly severe and
social concern for dealing with these
problems through recycling has been
growing. Against this background.
PWMI has placed much importance
on the smooth cnactment and
implementation of the Containers and
Packaging Recycling Law in Japan.
and has undertaken the development
of recyeling technologies indispens
able to this end. These include the use
of plastic waste as raw material for
liquetaction and gasification and as
blast furnace fuel. PWMI has also
provided information essential to the
drafting and cnactment of various laws
related to plastic waste and recyeling.
Social conditions with regard 10 waste
handling have. in fact. been changing
dramatically in recent years. For

The current members consist ol the

following 22 corporations, 3 organizations

and 3 supporting members

@Regular members

Asahi Chemical Industry Co.. Ltd.
Asahi Glass Co.. Lid.

Central Chemical Co.. Ltd.
Chisso Corporation

Du Pont-Mitsui Polychemicals Co.. Lid.
[demitsu Petrochemical Co.. Ltd.
Japan Polyolefines Co.. Lid.

Japan Polychem Corporation
Kaneka Corporation

Kureha Chemical Industry Co.. Lid.
Maruzen Polymer Co.. 1id.
Mitsui Chemicals Inc.

Nippon Unicar Co.. Lid.

Shin Dai-Ichi Vinyl Corporation
Shin-Etsu Chemical Co.. Tad.
Sumitomo Chemical Co.. Tad.
SunAllomer Ltd.

Taiyo Vinyl Corporation

Tohso Corp.

Tokuyama Sckisui Co.., Ltd.

example. the movement toward a
recycling-oriented society charac-
terized by the 3R's (reduce. reusce,
recyele) is gaining momentum. and
laws and regulations related to waste
and recyceling are being enacted one
after another.

To respond to these changing
conditions. PWMI will emphasize
technical development, surveys. and
public relations in relation to the 3R's
of plastic. PWMI will also expend
clTorts on proposing systems that
include thermal recyching to promote
the smooth reuse of resources and
energy.

Finally. in response to rapidly growing
concern for people's health and safety.
PWMI plans 1o collect more
information on health and safety issues
related to plastic. and will continue o
inform the general public that plastic is
a highly safe material even during
wasle processing.

Ube Industries. Lid.
V-Tech Corporation

@ Trade Organizations

Japan Petrochemical
Industry Association

Japan Plastics Industry Federation

Vinyl Environmental Council

@ Supporting Members

Japan PET Boutle Association

Japun Expanded Polystyrene
Recyeling Association

Japan PVC Environmental
Affairs Council

Japan Urcthane Industries Institute

Tokuyama Corp.



Operations(1971-2001)
@ Technical fields

Sorting -

Voh’zmr’aducliujn;—

Recycling
pr%_(rwnt)tirtl)gn 1

Oil-from-plastics -

Deggm%w |
Gasification —

Blast furnace _
reducer |

= reeveled product usage. and incineration technolog

One of the difficultios involved inreeveling plastic
waste is that there ave <o many tpes. Solving this
problem imvolves a great deal of 1cchmological
developent: some examples are a plastic botile
colleetion svstem and a wear infrared v
antonatic ~eparation technology .

Plastic waste volume can be significantly reduced
for effective ransportation o for efficient use as

L landiill,

\ plastic waste reeveling ssstemis being studied.
The plastic waste reeveling/ reprocessing indusin
i~ also heing evaluated,

The public s heing ashed for ideas that suppon
techimology development (euee. reeveling technology .
).
By sapporting this technologs. plastic waste
yeeveling i funther encouraged,

Incinerating plastic waste under proper conditions
prevents or reduces generation of lovie pases,
Sindies are currently irving (o determine the proper
incincration conditions and methods for removing
tonic materials from exhanst gas,

Farly  oil-from-plastios tecthmology thermally
decomposed only certain tvpes of plastic. The goal
of this teclmology is to reevele nany tvpes of plastic
waste into oil.

Plastic waste that contains foreign materials
cannot. be recveled but can be solidified for
CRETEY TCCONCIY,

Plastic waste can he gasilied: the gas produeed can
Die asonree Tor eity gas and the Tike,

\ I('('lnmlnj_{} that l'l'('}l'll‘.\' })1:1.\’li(' waste into ivon-
mannfacturing redacer is being developed.

@®Studies and Public Relations

Study of plastic
Study of plastic

waste in garbage (domestic)
WilsLe treatment (overseas)

Reeveled product exhibitions
Perodical publications
Videos. CD-ROM. Web Site

Organization

|

il
I

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

Plastic Waste Management Institute
Fukide Bldg. 4F. 4-1-13 Toranomon Minato-ku, Tokyo 105-0001 Japan
Tel: 81 3 3437 2251, Fax: 81 3-3437-5270
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