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1. INTRODAUCTION

1.1 Background

This report is & sub-study that has been completed for an IIED project entitled The Susiainabie
Paper Cycle which aims to assess the implications of commitment to the principle of sustainable
development by the paper industry world-wide.

The first stage of The Susiainable Paper Cycle involved a global view of Titerature. This resulted in
the identification of a mimber of key issues which were considered to be of importance for research
in the second stage. One key issue is the destination of used paper given the increasing concemns
about disposal. Recycling offers one alternative but what are its technical and economic Limits?
Incineration with energy recovery is another option that is widely advocated but concemn is often
raised about its environmental impact. Community opposition to siting of incineration facilities can
be an important constraint.

In this respect, a coumtry of particular interest is Japan. Historically, Japan has exhibited relatively
high waste paper recovery and utilisation rates which are roughly in balance with each other, In
contrast to the experience of other countries, imports and exports of waste paper have been
insignificant. Furthermore, Japan also has a high proportion of its waste paper going o incineration
with energy recovery. The ¥apanese Paper Association set a target of 55% waste paper recovery
rate by 1995, The failure to meet this target and its subsequent amendment to 56% has been taken
by some observers as indicative of a practical Iimit to recycling.

For a number of reasons therefore it is important in the context of sustainability to examine the case
of Japan in detail. Are there indications that it has reached its limit for waste paper recovery and
what conclusions can be drawn for other countries? The present report aims to determine the
factors behind the country's high rates of recycling and incineration with energy recovery (the role
of legislation will particularly be considered), and also what the costs and benefits of such high
rates are. Further the study secks to ascertain whether Japan provides a model for other countries
to follow and what lessons can: be leamed from the Japanese experience. -

1.2 Terms of Reference

In addition to key questions summarised in the above paragraphs the Terms of Reference specify
the main issues to be addressed as follow:

i. Recycling and Waste Staiistics
Obtain latest fipures on recovery and utilisation rates,

Establish the proportions of pre-consumer and post-consumer waste paper as well as the
amount coming from hovuseholds.




Ascertain how much paper is collected from:

-kerbside collection of household recyelable
-bring schemes for household recyclable
-industry collection schemes

-private collectors

-other

Establish how much waste paper goes where:

-recycling

~landfill

-incineration with energy recovery (municipal mass burn)
-dedicated paper fuel for industry

ii. Policy Aproaches Used to Promote Recyeling

Recyehng collection schemes

-How financed? are they subsidised?

-Cost per tonne of waste collected (with and without revermes from sale of collected
materials - under municipal schemes and/or industrial schemes).

Participation rates and average efficiency of separation

Regulation eg the Recycling law, recycled content requirements, recycling targets

Economic instruments

-pay as you throw - waste colleetion charges for households

-waste disposal subcharges

-product taxes

-subsidies for de-inking and technology for uiilisation of waste paper
-others

Which approaches have been most effective? Which have been most efficient? Which

have been generally aceepted? Which approaches have been proposed but not adopted

because of public opposition or other factors.

Other driving factors

-waste disposal costs-per tonne cost for landfill and incineration with energy recovery -

trends
-prices for waste paper - trends
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1. Incineration with Ionergy Recovery
What policy approaches have been used to promote incineration?

How have they overcome public opposition or changed people's attitudes?

What are the prospects for further incineration?

Do paper recycling programemes affect volumes of combustible waste available for
mcinerators? or vice-versa?

Environmental standards achieved by incinerators.

1.3 The tinerary

Research work for this report was carried out during March and April 1995 and it included = visit
to Japan from March 11th to March 22nd, The following organisations were visited by this
consultant; - _

Japanese Paper Associatton, Paper Recycling Promotion Centre, Ministry of International Trade
and Industry and Ministry of Health and Welfare and the Burean of Public Cleansing Tokyo
Metropolitanr Government. Officials from these organisations made arrangements with relevant
piivate companies and associations enabling this consultant to visit some waste paper dealers,
wholesalers, co-operatives and incineration plants and examine some routes for waste collection
SErVICe.

1.4 The Approach and Form of this Report

The specific issues Lsted in the above terms of reference are examined in chapters 2 to 7.
Conclusive remarks related to key questions mentioned in the background to this report are
summarised in Chapter 8. The structure of the repert reflects the functions of organisations
concerned with recycling and disposal of waste paper in Japan.

The information required to assess the waste paper issue in Japan originates from two separate
sources, because waste paper collection and recycling have had two different objectives over the
last 40 years. Statistics on waste paper and related data on production and consumption of paper
and paper beard preducts are vast and compiled by the Paper Recycling Promotion Centre, the
Japanese -Paper Association, and by the Ministry of International Trade and Industry (MITT).
Govemment campaigns through MITI were airied at strengthening the paper industry and
households were encouraged to help recycling,




The Japanese Government has undergone two phases concerning its policy on waste paper. The
first phase lasted from 1950 to 1990 and the second phase from 1991 onwards, During the first
phase waste paper had been used for fibre cost reductions, and the amount collected was to meet
recycled fibre requirements. A strong waste paper business entirely based on market foroes was in
charge of waste paper collection, sorting and supplying the paper indusry.

The second phase started in 1950 when the Government of Japan introduced amendments to the
Waste Disposal Law 1970, motivated by capacity limitation of waste management. Greater
emphasis on the need to pursue recycling in Japan was provided by the enactment of the Law for
Prometion of Htilisation of Recyclable Resources - The Reeyeling Law 1991, This law contains
guidelines and targets for recyclng of both municipal and industrial solid wastes. The target
utilisation rate of waste paper for the paper and paperboard industry was established for 1995 at 55
PET cent.

Many waste paper group collection schemes are now being subsidised by the local anthorities.
Subsidised collection schemes are resulting in over-supply of low grade waste paper adversingly
affecting the waste paper business. Composition of wastes as well as waste statistics and data on

waste paper going to recycling, to incineration and to landfills are provided by the Ministry of
Health and Welfare through the Bureau of Public Cleansing of each mumicipality.

In view of the above facts and because of the complex structure of the waste paper business and
collection system in Japan, the issues in the terms of reference have been addressed by dividing the
report into:

Chapter 2:  Recycling and waste paper statistics in the paper and paperboard industry

Chapter 3:  Japanese paper and paperboard indusiry - Policy and legislative measures
on waste paper recovery and niilisation

Chapter 4. Structure and distribution channels of the waste paper business - collection
.of waste paper from large scale sources

Chapter 5.  Collection of waste paper from households and other disperse sources:
group collection schemes

Chapter 6: = Price trends of main waste paper grades and imported woodchip
Chapter 7.  Waste disposal, recycling , incineration and {andfittng

Chapter 8:  Conclusions
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2. RECYCLING AND WASTE PAPER STATISTICS IN THE PAPER AND
PAPER BOARD INDUSTRY

This chapter provides various slatistics related to waste paper recovery and utilisation rates for
the manufacturing of paper and paper board products in Japan. The emphasis is on the amount
and sources of different grades of waste paper, and the utilisation ratio for each product
category, Many of these product categories have reached sahwration point whilst the waste paper
utilisation rates for printing and communication paper are still very low. These statistics
therefore are meant to provide an overview on future requircments of different grades of waste
paper and technologies required for increasing paper recycling.

This chapter also looks at fhe waste paper grading system in Japan and makes comparisons
with grading systems from other countries. The establishment of a compatible grading system
becomes very important because of increaging intemational trade in waste paper. The price of
waste paper varies widely between the groups depending on the quality and price of the paper
products which will be produced from it.

Most of the historical fime series presented in this chapter are self explanatory and provide a
view on the evolution of waste paper usage in Japan. Projected demand for waste paper for the

year 2000 is also included based on newly estabiished wtilisation targets for various product
calegories,

2.1 Trends in Waste Paper Recovery

In 1948 just before the Second World War, consumption of paper and paperboard in Japan was
1,550,000 metric tormes and waste paper consnmplion was 260,000 metric tonnes with a
recovery rate of /7 per cemt. During that time there was hardly any waste paper from
households, so most of the waste paper used for recycling was pre-consumer waste, generated
from paper mills, converters, printers, publishers and manufacturers, The amount of
posteonsumer waste collected from wholesalers, vetail stores, offices and residences was only
about 15-18 per cent' /.

After the end of the war while the pulp industries in many Western countries developed toward
an improved pulping process from virgin fibre, the Japanese paper and paperboard industries
started to consider recycling and increased use of wasie paper as a strategy to meet the
expansion in demand.

However in /933, waste paper recovery in Japan was still only 79.6 per cent, with 20.2 kg per
capita consumption. Until 1953 waste paper was mainly utilised to produce Jow-grade papers,
paperboard and toilet papers. Trends in shipmeni [production plus stock] of paper and
paperboard and waste paper recovery rate are shown in Table 2.1

! /Kami no ressaikuru to saisset shi, 1992, Tokyo




Table 2.1 Trends in Waste Paper Recovery Rate: Paper and Paperboard Shipment and

Consumption [ in 1,000 metric tonnes]

“Year| Shipeneul W Appar,|  Trade afwaste per IDeimket| Wate o] il Reanv,:
Paper| Baperfuand]  Totel  Tmpeats) Fagueis cansumm. | lgeen|  Expeort| Supply[ macket pulp rosnvery| rate B Al

A n C A E F G €« ar-EiE- H P,

1958 =,104 oagl 3057 3 103 Tl 7 I ER 743 ™3,
155 24%4 L ERE H 110 ism I 1.1 1786 33.2;
1960 2836 LAIR] L4324 ] 169 4,257 7 1] 1.4 1466 . 34521
- T TOs0f 3310 £V ED) O I i T75s Tis
1962 3,597 1235 636 I 183 5,455 44 1| 2063 ENET 37D
ise 3,E 1K 16| RdeR 4 19% 0, 009 o 1 AT AT 1749
Tiega| 4152 3076 7,2EE (T3] 206 T,b23 T o 1537 2049 ana
T3] T 105 1.3%1 T 30 T.UH 8 T XD 1725 143
966 4,637 AR B2 2F 323 T¥E| 95 of 3am 3139 X3
o T ADeE| w030 o0 287 EXTT] T EEE B 3,405 T
R 4453 oS8T 131 03 TT68 75 b EREE 3508 6.4
1969 &127 5070 (1398 138 363 [RFE = - T 4.160] 374
1] TEES| 1169 I fas0 114 &) 4437 w733 T4
P 5500) VELEV &5, =03 VEATS ET] B 4551 3,476 e
1¥7] 1430 .35 13888 t41 563 [EEFH [T EEET 3.LM6 T 579
193] 8378 T Y B T T TR 176 13 A Oy TN
WTd] 1eEe 845 14,825 2 678 18508 231 B O3t ) 3870 i 403
975 728 033 11.5K3 Wi 6% KR BEED f A 35 ENEY) T
1976 8,526 a.7a0 L5227 163 575 TR Jz8| 153} BRI &7 2319 [ a5
7 B LT WEATE EIT TER EATH S T 5 £.607 t Y
S S 7210 16,531 339 55 TEET] BETF] IE[ 5.826 C T 421
[Tz TS 001 [E B4 3an £59) EX 5 WEED B[ L = 1332 534
=2 T 7A55| L1636 403 54, bTA93] 224 L EXE] 73| 363 8.1
11 10,178 7055 LT.IE S 613 16,992 4] B 1im F 8013 a7
1982| I0.816 7o InaEY  en| 74 17,375 o4 AR P 5,397 423
(T e TATI| thRE  £8d T3E] 1538 277 E ENE ] B096] 470 49
LoRd| 113E3 763 1V I46 feLe fd3 19, MK L3F] EI B.E3IT 102 B35 47,8 0.4
1983 11,736 R.633] 20,360 70 ¥60 T 18] 0a2g 107 10,181 493 0.3
1985 13,173 %851 20024 wad FEL] Thoag| 32| 127 0637 10% L RS
1957 12,851 5,691] 21.542 Ak . 414 21504 66 | 115631 124 TLm 496 9%
1588|1424 10.733| 24577 305 636/ 24536 322 HEEED 13| 11841 494 479
1959] 15,514 1037 26541 1I7E 40 TIE| 433 1] 13334 151 T I
1590] 16391 11,703 28895 1432 R 28217 64 FNERED 160 [ET T I
15410 16,983 11844 28813 1478 1009 , 2AAGE FE]] 3| ESASE |58 14567 k- 5B
1993|6646 11697] 534  LMS] 1049 08| 444 | 14TIE 138 1a.466[ 2.3 510
1993] 1e.203 11585 2Rl Leme 763 TR1%3|  d17 | H410 147 4356 id ALL
1994] 16.606 11.031| 28,927 5.7

* Shipment iz production plus stock
Source: 1993, Statistics of Waste Paper in Japan - Paper Recychng Promotion Centre
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The recovery rate in 1953 was 25 per cent *{. It increased to 40 per cent by 1964, In the 1950z
corrugated container made jts Jdebut as packaging, and rapidly took a dominant share. For
corrugated medium, old newspaper was used, and Kraft brown for jute liner. In those days, rice
straw had been used as raw material for rope, tats and bags for packing, which were re-used to
make straw board and low grade papers */. The increasing dependence of paper makers on
waste packaging material recovered from wholesalers and retail outlets caused an expansion of
waste paper business.

During the period of economic boem from 7960 fo 1975 consumption of paper and paperboard
it Japan mereased from 4,510,000 to 13,600,000 metric fonnes, an average increase of 7.6 per
cent per annun, but the recovery rate hovered around 4@ per cenr. The il crisis in 1973 caused a

sharp increase in transport costs of pulpwood lmpm'ts which made increased use of wastepaper
econcmically attractive, :

The Japanese paper industry was then committed to increased recycling and the Paper
Recycling Promotion Centre was founded in March 1974. From 1974 to 1984 the recovery rate
ncreased from 41.3 to 50.4 per cent During this period newspaper publishers wanted to
maintain a stable supply of newsprint from domestic papermakers. waste paper business
became increasingly more efficient and tmproved de-inking technologies enabled the increased
utilisation of old news as a substitute for mechanical pulp. From 1984 fo 1994 the recovery rate
was rather stagnant increasing from J0 4 to 31. 7 per cent as shown in Figure 2.1

Figure 2.1 Shipment of Paper and Paperboard and Waste Paper Recovery Rate
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The recovery rate seems to change periedically with sharp increases being followed by stable
tales for ten years /. It is likely that such a pattern is based on the economic cycle and on the
time required to develop and incorporate new lechnologies for the utilisation of new waste
grades and to introduce the end-use product to the market.

As the recovery and wrilisation rates of old cerrugated containers and old newspapers have now
reached the maximum technical limit the Japanese paper industry and the waste paper business
are focusing attention on the recovery and wilisation of office wastes for recycled writing and
commuunication papers.

Iitdustry, government and commumity groups are trving to improve methods for the collection,
grading and sorting of waste paper from sources which have not responded to the promotional
efforts so far made. It can be expected that following the stagnation period of 1984-1994 the
recovery rate will sharply increase, when an efficient office waste papex collection and sorting
system is established.

2.2 Wastepaper Grading System

The 26 grades of waste paper are grouped by the Paper Recycling Promotion Centre and the
P'aper and Paperboard Producers Association into nine statistical groups. Each of these nine
groups consists of grades that share some general characteristics with regard to the suitability
for recycling into new products. With increased international irade in wasie paper there have
been many attempts to establish a compatible grading system.

As each waste paper group is used to manufacture a range of products with widely differing
prices, prices of waste paper vary according to the grade group. It is therefore important to have
a classification system easily undersiood by the international traders to establish adequate prices
and to improve their marketing system.

The compatibility of CEPAC, US, West German, UK and Japanese recycled fibre classification
systems with the FAQ system is shown in Table 2.2
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Table 2.2 Comparison of the FAQ Recyeled Fibre Cfassy"mﬂtmn with the CEPAC, USA,
West Germian, UK and Japanese Systerns

FAQ grade CEPAC Us WEST UK JAPANESE
GERMAN
Croup 1 Abto ALD No.b to D11, D22, Group 5 No. 1¢ 1o
B1,B2 0,22.24 to D25, D31, 15,16,17
27,4448 D39, E12,
F12
Group 2 Ad, A5, DI MNa.5, 1l to B19, V11, Group6iod | NO 1810 22
to D7 13 W12, W13, :
W41, Ws2,
Wwo3
Group 3 B8, Clto No. Sto GI2ZKO2K1 | Groupltod4 |{Ne.ltw9
C22 21,2810 2K22 K51.K
31,3310 59.1.11,014,
4345 to P22 P23 P32,
47.49,15 to Q14 R12,512
318 14,131,113
3
Group 4 Alto A3B3 | No 1,34 ADOBI10B12 | Groups 9t | No. 23026
to B7 B42,CO2,HI | I1
2,HX2 1.1
9.X09

Source:1990, Volll, Global Markets for Recycled Fibre-Jaakko Poyry

Waste paper is classified into 49 grades within 4 groups in Europe by CEPAC (Confederation
of the European Paper Industries), 51 grades in USA and 26 grades in the 9 statistical groups in
Japan. Details of the Japanese grades are given in Table 2-3. Standard quality purchase
specifications for waste paper, such as the content of objectionable materials, the condition of
baling and the method for labelling are specified and described for each grade in the 9 groups
by the Paper Recycling Promotion Centre. Tuble 2.3 with the List of Japanese Standurd
Qualities of Waste Paper is shown in Appendix 1.

2.2.1 Old Corrugaicd Containers(OCC)

The waste paper used most extensively in Japan so far has been Old Corrugated Cc-ntamers or
Danboru (Japanese grade 22 which is equivalent to TAO grade 2). The category includes used
boxes collected from offices, stores and residences and the cuttings generated during the
manufacture of box boards and corrugated containers.



Old corrugated containers of higher quality are limited in supply as they are used as packaging
material for export products. With regard to comparability to FAO grade 2 it should be noted
that, in Japan, grade 22 (OCC} does not include the Kraft brovms (brown Kraft procery bags).

The share of this grads in the total supply of waste paper has been stable for 20 years at around
40 per cent. The highest share was in 1991 with 44.6 per cent amounting to 6.5 millicn tonnes
of coilected corrugated materials. Kraft browns account for 2 to 4 percent of the total volume of
waste paper recovered.

These data may be compared with FAQ grade 2 statistics which include Kraft browns as grade
2. Long term time series of OCC prices at paper mill gate show that they are historically higher
than old newsprint and magazines. However the present prices at 14 000 yen/Mt. (US$ 157) are
comparable to the old newspaper prices.

2.2.2 Old Newspapers (ONP)

The second most recovered grade is old newspaper, In Japan this is classified as grade n.16 and
it consists of pewspaper wastes, inchiding old newspapers collected from residences and
offices, and both printed and unprinted trimmings and over-issues from newspaper printing
plants,

This grade is used in the manufacture of newsprint, cardboard for shoe boxes, food packaging
and book covers, etc. The FAD grade 1 includes wood-containing colowr printed, coloured
manila, newspapers and magazines (Japanese grades 10 fo 15, 16 and 17). Japanese
classification system provides for separate data for newspapers only.

The percentage share of this grade increased during the 1970s but was stagnant during the
1980s. From 1990 there has been a slight increase. The highest amount so far collected was in
1991 when 3.7 million tonnes of newspaper (24.4 per cent of total waste paper) was collected,

Today's price of 14 000 yen/Mt. is at the same level as OCC (Normally OCC would have a
higher price, however there is currently an oversupply of this grade).

2.2.3 Old Magazines (Zashi)

Magazines are classified as grade 17 in the Japanese system and consist of old magazines and
magazines which were unsold as pre-consumer waste. The share of magazines in the total
amount of waste paper recovered has been increasing in the last 10 years, bui stagnated during
the last 3 years at 13.7 per cent.

The highest amount so far recovered was about 2,07 million tonnes in 1991. Magazines are
used to manufacture box boards and corrugated boxes, At present they are being sold at mill
gate by 7 000 yen/Mt, {US$ 77).
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A long term time series on the amount of unsold magazines is not available. However data from
1988 1o 1993 is given in Table 2.3 as follows:
Table 2.4 Estimated Weight of Returned Magazines as Pre-consumer Waste (in tonnes)

year number of % of returned number of Weight of
magazines magazines returned returned

magazines magazines
1988 3,374,240,000 20 688,344,960 275,338
1985 3,484,820,000 19 658,630,980 263,452
1990 3,588,920,000 19 681,894,300 272,758
1991 3,696,350,000 20 754,055,400 301,622
1992 3,762,050,000 20 748,647,950 299,459
1993 3,903,850,000 21 804,193,100 321,677
1994 3.879,310,000 22 : 845,689,580 338,276

Bource: 1993, Kami no Ressaikuru, Honshu

According to "Suppangetspo” (staistical guide for publishers) in 1990, about 3.5 billion
magazines were sold and 19 per cent of them were returned. The monthly average of refurned
magazines accounted for 56.8 million units which converted into weight was 27 280 tormes.
The average weight for the magazine was 400 grams” / for that particular month.

* fsame asg 1f




Table 244 Unsold Magazine Share in Recovered Grade 17

year Old magazines Unsold magazines % of unsold magazine
in Gr-17
1988 1,580,289 275,338 17
1985 1,730,023 263,452 i5
1990 1,960,509 272,758 14
1991 2,071,998 301,622 15
1992 2,030,891 299,459 15
1993 2,022,437 321,677 16
1994 2,024,000 338,276 17

Source: Paper Recycling Promotion Centre

Table 2.4 shows that the amount of unsold magazines varied from 14 to 17 per cent of the fotal
amount recovered as grade 17 (old magazines-zashi),

Dealers prefer to treat unseld magazines as post-consumer material as these are placed in the
waste paper route. Specialised agents buy them from publishers (once returned from magazine
dealers) to deliver them to wholesalers.

2.2.4 Pulp substitutes and high-grade de-inking

Crades 1 to 9 are high quality grade waste paper equivalent to FAD grade 3. They are nsed as
pulp substitute in printing and writing and tissue grades and as a high-grade de-inking waste for
tissue mills in particular. Most high quality pulp substitute waste, such as unprinted clippings
and shavings (Jouhaku-grade 1) from printers and converters is already collected {JP).

Most of these grades are statistically gronped as hard white shavings and white cards, and fall in
pre-consumer wastes category generated by paper mills, printers, bookbinders, ete. High quality
de-inking wastes (Mozou - grade 8) consist of bleached paper stock, usually white which has
some printing, though not with heavy iok coverage. They are generated by offset printing plants
as well as other manufacturers, converters and finishing houses producing envelopes, boxes,
folders and similar products. This waste paper category also includes computer print-out papers
collected from ofiices. High quality wastes are used to make printing and communication
papers, tissue papers, etc.

Also included in this high quality waste group (grade 12 -tokujougiri) are unsold books which
are returned to the publisher in form of pre-consumser industrial waste. The percentage of
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returned books for the period 1988 - 1994 varied from 34 to 37 per cent of total printed books.
In 1990 the number of books sold was 911,310,000 and 35.6 per cent were returned. The

weight of books varied widely therefore total weight carnot be estimated, The share of books in
total waste paper collected in the last 10 years ranged from about 12 to 13 per cent. Data on the
rate of pre-consumer waste is not available.

The Japanese Government is concentrating efforts to increase collection of high grade waste
paper from offices, for de-inking, te be used in tissue and communication papers. These grades
of wastepaper are the most expensive as they yield higher value paper tut also because of high
collection and sorting costs. Detailed data on sorfing office automation paper is given in
Chapter 5. Prices for four different grades included in this group are given in chapter 6, Table
6.1. The Table shows that the highest quality waste paper grade fetches about 49 (00 yen/Mt.
(US 500/Mt.), which is comparable to virgin fibre price.

2.2.5 Mixed waste - box board cuttings ‘ :
This group include grades 23, 24, 25, and 26 and is equivalent to FAQ grade 3. It originates
from Mill wrapper{Wampu) and from residues of carfon box makers. Because of continuous
improvement in the sorting of waste paper at all levels (from households to wholesalers) the
share of mixed waste paper has decreased fiom 4.4 to 3.7 percent in the last 5 years as shown
in Table 2.5. .

2.3 Trends in Consumption of Waste Paper by Grades

Trends in consumiption of waste paper stock classified by grades for production of paper and
paperboard are given in Table 2.6 for the period 1986 to 1993 '

Table 2.5 Trend in Consumption of Waste Paper Stock Classified by Grades

vear Tem Total  Hard wiate White woody  Fine paper Kradl Quirca  Old novs Gld Old Eoxho
chavings, shavings, prinied browns  weskly paper magazines  eormugaled oudti
white card white manils printed eontabs

1085 eomsumption 13374 145 B2 1147 ats 259 3055 1730 5963 i
prepcrtion 160 1.1 06 4.7 28 Lo 728 128 446 “

1990, conzumplien 14486 161 £ 1218 472 275 47 1961 G1Y7 G
propacticn 100 11 0.6 B4 33 19 .l 13.3 427 4

1093 eonsumptim 15176 134 i 1198 55T 1 a1 2072 H408 3
propertion L0 L0 0.s 5.5 EN 1= 24.4 123 L s "

1952 conztirption 14788 144 il 1313 372 ali] 3526 2031 o467 3
propoction 100 L0 0.5 B9 23 20 3.8 13.7 43.7 :

1903 conmmtption 14722 128 7T 1338 233 204 3425 072 £330 5
prportion w09 1.5 9.1 23 2.0 253 137 446 :

Sogee: 1093, Statisties of Waste Paper in Topan by Paper Reeycfing Prometion Cerlar
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2.4 Trends in Censumption of Waste Paper for the Manufacturing of Faper and
Paperboard :

Table 2.6 shows that in the period 1991 to 1994 , about 27.5 per cent of recoverad waste paper
was used for the manufacture of paper and about 72.5 per cent was used for the manufacture of

paperboard products,

Most of the waste paper grades 1 to 9 (high quality grades) were used for making paper
products. About 75 to 78 per cent of old newspapers were consumed for the manufacture of
various paper grades, most magazines (over 97 per cent) were used for paperboard products.
Almost 100 % of OCC was used for making cormigated containers.

Table 2.6 Trends in Consumption of Waste Paper Stock with Breakdown for Paper and
Paperboard . . :

........ e ———— —_—

Yeur 7 e Toixl  Hardwhils White weody (uirss “old ol N4 coms-
rhavings, shevings  Fine paper Kt  woody paper newx Mnparine gated con-
whifs cand  white manila peirtad bravwm prented . Uakners
1951 Conmmption 413805t 2,13 397§ 1,033,527 i 1.0 712507 279982 SE.516 115
44 af tatal 1060, | FT I 2l 247 oA 51 5.9 14 g2
&5 of tortal el 215 213 53 0.8 4.2 3.0 754 a7 al
192 Conmmgtien 4,087,725 31513 3.5 1,093,867 18277 214,420 1,724,156 103 7,288
%4 of 4t 100 0z ot 753 03 51 55T 12 02
% of L] e, p ] 256 44 51 52 e 3 25 o1
1993 Constmplica 043,063 a1, 564 34 1049800 20,55 HOGE BES5500 5,755 7,27
85 altotd [T 0F ot pL% S 0% 54 £5.9 13 1R
Vo o trtad roma ne T4 48 ml a3 LT iE 25 131
Coled Commumplion 41453,000 1,161,000 2.333,060 62,0 26000
B pfdald vk} 5% o.Q on oo i) L=k 15 o2
%4 ol atal eony. -1 , Tod %0 a4 0l
1991  Coonmption 10,795,634 111,48] 73,335 254,30 533,345 909 - SILi0E R0ISARE G000
% ofetd T 1.0 0.5 24 45 7 33 . 18.3 SE.2
Y aftotal eany TS pr4] o, T Hd 958 1.0 246 k] ag.g
12 Copnmplien 10710553 108,145 1347 15,245 342,047 M4 A, 224 1,000,768 459428
% of woind 1004 10 0.7 e 33 0.7 15 18.5 603
5 of tofe] coms. Tid T44 o054 N3 94g 7.4 ey, Lk 9.0
1993  Copmempuian  DOETEETT 6,304 73,796 283,385 312,056 73,105 153004 1,97682  B551316 -
B ot roind tikf e 0.7 23 p1:] o7 11 18.5 613
45 aftolel cons prd) 753 =¥ | e 937 26,4 2z 7.4 £k
1594 Copmenpiion 10,587,000 A3, 000 725,000 1962000  BEES000
% of toal JEr T 42 il i1 ah 0. 55 179 g2}
3 of todal come, TRE 25 200 Ly oy

Sourpe: 1093, Statistics of Wasts Baper it [apen Uy Paper Reayolng Frametion Canter
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2.5 Sources of Waste Paper

There are four main sources of waste paper:

» houscholds: most of the grades coming from this seurce 15 newspaper and agazines
(35%)

. town cenires: wholesale stores for food, spinits, fruits, clothing, ete. (12%%)

» smaller scale sources: retailers such as groceries, offices, stations, etc.(12%)

. larger scale sources such as: corrugated cardboard and paper products manufacturing

plants, printing and book binding plants, publishing and press offices and workshops,
department stores and sapermarkets.{41%)

2.6 Recoverable Waste Paper

An upper limit for the recovery of paper and paper board is widely believed to be 66 per cent.
The current recovery rate is 51.7 per cent, whilst the unrecoverable rate is believed to be about
18 percent. Table 3 in chapter 5 shows a long time series on unrecoverable rates of waste paper
in Japan.

2.6.1 Wasie paper recovery rate

Recovery rate calculations underestimate the proportion of waste paper recovered, since no
allowance or adjustments are made for products which are not available for recycling, for
example, liners nsed in plasterboard production, tissue, wall paper, and other non-recoverable
products ? /. The apparent recovery rate (%) is given by

Recovery rate = (Waste paper recovered/ Apparent consumption of paper & paperboard)* 100

8 fsame as 2/
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2.6.2 Comparing main grades of waste paper and recovery rates
Table 2.7 gives data on tofal net paper and board supply for domestic consumption, net
wastepaper recovery and waste paper consumption by grades.

Table 2.7

Year

consump.  (O00's)  (000')

(A) 153 Y]
1989 27.181,5%0 43§ 50
1990 28226860 634 21
1991 2B BAEOT0 RS2 3
1957 28339435 44 35
1999 25148031 417 46
1994 28,852,000 208 §30

Wagte prper imports, siports and receipts in - metnic tons
. Total Emports Exzports  Receipts MetRecowery Recovery Comugated Newspapers Miscelansous

at il
{In

13,473,413
14,634,873
15,515,757
14,873,942
14,756,781
15,096,000

(Ej= Rate(%) Contsiners Mngazines

{DHBYHC)  (EMA)

13,090,920 432 5968721 4,785330
© 14022 477 487 6,187 490 5458051

14,666 233 e SA40R2IY 5782065

14,465,612 510 6466716 5556371
- 14,385.956 511 6558371 5447319

14,913,000 517 6853000 5457000

Net Waste Paper Recovery and Waste Paper Consumption by Main Grades

"

Waste paper sonsusiiption by main grades in metric tommes .
TOTAL

2620.162 13374213
2840493 [4486,043
2985308 15,175,585
2.TT46591 14,798,278

2716394 14,722,084
2,795,000 13,135,000

Beurce: Pulp and Paper Statistics 1994, Japan Faper Association
Tote: Receipts mears pulp and paper mills’ receipts of waste paper

e A ————

2.6.3 Estimated recovery rates by grades
Table 2.8 below gives an estimate of recovery rates for five main waste paper grades. The

recovery rate of old news increased from 93,7 per cent in 1988 to 102.8 per cent in 1993. The
recovery rate is higher than 100 per cent due to an increased volume of advertisement inserts in
the newspapers, Advertisement inserts account for on average about 35 per cent of the
newspaper's weight, as inserts are printed on woodfree and coated papers.

P — -

Recovery rates of OCC have increased an additional 2 per cent to 72.6 pet cent. The recovery
rate for printing and commmmication grades is at 31.2 per cent in 1993 still very low. As this
grade accounts for a large share in overall consumption, recovery rates should be improved.

Table 2.8  Estimates of Recovery Rates by Grades

" fin mistele tons wnd

Cradea ROy il HCE Wk = Comenempthn i wetric fons— Reotovery Iaten 10 penml -

. 193% 191 1993 1989 1801 1993 1008 1989 104 1991 1492 1995
Hird white shavings, white onr; Whita mondy aATLTES BS47E9 SENIENT  1LBELDST 12400076 12403891 21 aEr M 3 AT 912
sharvings, white ronily, finn paper grint, old mags. .
O newn 17 5,067,208 RN 345,522 v | ] 3,718,120 3,337,803 9.7 1] ML o) 97E  102%
Eruft Browms 343,604 508,147 AT TH, T3 A2 514 684027 410 4% 5 e 675 374 415
O compaled exmtainers 5 560,16 5973414 208,514 TATHASY 3,635,536 & 392,872 Tird T8 L1k I T 5
Box board criting 596,0H 538,110 MI04E AIFLME 1I5THES J0GAEEF 168 IRT 1S 175 16 177
Trlal L0020 14667255 14385958 ITABLSME 2R ATOHN 18,153,488 d7.9 d§.2 49,7 me SLb ni
Bemroes: Taper recysiing prameation rontre and “arstbeni Tradiog Co.
U Reovery mie gher then ponmmption doc 10 adveriizrscat incers,
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2.7  Wastepaper Utilisation Rates by Grades

Utilisation rates for several products are expressed as unit ratio (i.e. equal to waste paper
consumed for a umit of product). Considerable variations in the unit utilisatien ratio can be
noted depending on the lime of year, even if the ammal average remains faitly stable.

2,71 Utilisation rate

When utilisation rates are estimated, no cormreciions are normally made to compensate either for
losses during the recycling of paper or board making, so for specific product groups apparent
utilisation rates may be overestimated and may be higher than 100 per cent’ /. The apparent
ulilisation rate(%s) is given by:

Apparent {ilisation Rate = (Waste Paper Used/Paper or Paperboard Production}* 100

2772 Utilisation rates for main grades of paper and board products
Estimated rates of waste paper consumption for various paper and beard grades production are

given in Table 2.9 for the period April to September 1993, as compiled by the Paper Recycling
Promotion Centre.

? fame as 2
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Table 2.9
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2.7.3 Comparison of utilisation rate for five most consumed grades of paper and

paperboard.

Table 2.10  Average Waste Paper Consumption in the Manufacture of Differemt Grades of

Knuft Chiires woody
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115855
midks 20014
T L DAL [T k)
B0 oo
1].1;!‘213- D53 oo
aflee bbb 000e
L1 '

LIECINE:] FO245
o kIS
.41 T
00740 FO25T uls] ]
nmwE fdsE (3
orss 4T BU0ST
WM O v} 07

0ld n=mx

vy
1355
[ GOGS

LT LA
16T
(k0034
0438
13844
04194
LRy
LEL ]
12013
LRl
UL
a3
.38
0550
LIEL LT
iR )|

paper and Paperboard  in 1,000 metric tons (1988,1993)

Mewsprint -

Printing & writing

Thsue

Linar & fluting
Carlonboards

Cther paper & board
{including packaging papor)
Total paper & board

1538

A

nagazines £ - .
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00O
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1,950
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® /The ratio is calculated as the waste paper consumption for each grade divided by the total production
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2.7.4 Utilisation rate: targets 55 and 36
In April 1990, the Japan Paper Association announced "Recycle 55 plan", which aims te
increase waste paper utilisation rate to 55% by the end of March 1995, However this target was

not be reached as the rate by 31 March was 53.3 per cent.

The Japanese Paper Industry established a new target for the utilisation rate at 56 per cent to be
achieved in the year 2000.

2.7.5 Estimates of waste paper amount required to meet target 56 percent
Table 2.11 shows the required increase in waste paper recovered for the year 2000 under two
alternatives:

o ifthe utilisation rate is to be maintained at its current level

e if the utilisation rate of 56 per cent is to be achieved

Consumption of paper and paperboard products for the year 2000 was calculated on the basis of
the assurption that it will continue to grow at an average annual rate of 2.5 per cent from 1993
to 2000, - .

Table .11 Two Scenarios for Waste Paper Demand by year 2000 (1,000 metric tons)

1993 Seenanic A Scenaric B Difference
U.Rate 53% LI Rate 56%

1) {2) {3} £
1. Consumption of raw material 28,010 32,455 RRITT 322
from: .
a) puip (virgin fibre) 13,108 15,212 14,225 (987)
b) market pulp (waste paper) | 1% 161 164 3
¢) waste paper _ 14,722 17,017 18,322 1,305
d} non-wood materials &0 &5 66 1
5. Utilization rate in % {b+e)1 53 53 56
3. Praduction Paper & Board 27,766 32,154 32,134
4, Consumption Paper & Board 28,153 32,918 32,919
5. Domestic Waste Paper
Recovery 14,386 16,629 17,904 1,278
6. Waste Paper Recovery Rate B 51 54

Note: Utilization rate for paper and paperboard products by end of March 1985 was 53.3 %
- Source: Japan Paper Association and MIm '

276 Increased recovery rate requirements by waste paper grades
Table 2.12 shows the amounts which need to be recovered for each of the main waste paper
grades. Figures for Table 2.12 are originated from Table 2.11
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Table 2.12  Prajected Increase it Demand for Different Waste Paper Grades if the
Utilisation Rate Increases to 56 per cent by Year 2600 (1,000 metric tons)

Wastepaper grades 1803 2000 ({3}

(1} {2} {3}
Cldnewspapars 3,425 4 415 Son
Wood free high guality white shy 1,543 2,357 a14
Middle grade printing & comm. 205 ar TG
Ol corrugated containers 5,559 7.576 1417
Old magazines 2022 2,289 267
Others 877 914 a7
Total 14,721 18,322 3,601

Source: JPA, March 1935 . i

27,7 Utilisation rate far newsprint - -
Published rates vary but consensus among members of the Japan Paper Association Is that the
maxinmrm achievable utilisation rate for newsprint is 50 per cent with today's technology. The
Japanese rotary presses run very fast thus it is mandatory for the Japanese papermakers o keep
high strength as required by the rotary press. For example the largest newspaper company
"Yomt uri shinbun" produces 10 millien copies a day at a speed of 40 copies per second, '

Another very important guality for the newsprint is the weight: some years 9&0 the grammage .

of newsprint was 53 gr/m2. At present ifs grammage is only 43 gr/m2°/ as a resuit of
considerable recent investment in technology.

A further increase in newspaper utilisation rates is possible, by improving supply of waste paper
and developing more efficient waste paper processing facilities.

2,7.8 Utilisation rate for paperboard
Utilisation of waste paper for paperboard production seems to have reached a saturation point at

around 92 per cent.

2.7.9 Utilisation rate for tissue produects

Utilisation rate of tissue products by the end of 1993 was 60 per cent. Japan produces five main
types of tissue preducts which are: tissue paper, tirigami (toilet paper in 15 x 15em sheet,
greyish colour, made with 100 per cent waste paper), white toilet paper in roll made with about
30 per cent waste paper, tamapax-cotex type {100 per cent virgin fibre), towel paper (50 to 100
per cent waste paper) and other high quality tissue based products (100% virgin fibre).

? ; Personal communication from T Konde, Japan Paper Association, March 1995
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The high quality tissue includes window screen, Jampshade,special white envelope for money
given during ceremonial events such as births, deaths, weddings efc,and wall art printings for

calligraphy.

According to the Tissue Products Manufacturers Association, the main constraints on achieving
an increase in the utilisation rate of this product category are:

s high appreciation of the yen, favouring import of woodchips
¢ quality of end-products based on waste paper

s consumers' preference for white toilet paper

s high quality tissue products require 100 per cent virgin fibre

e lack of a stable supply of high grade waste paper (OA papers and Milk cartons) at lower
prices.

Monthly production for six grades of tissue produets and recycled fibre content is given below:

Table 2,13 Production of Different Tissue Products During 1994 (1,000 metric fons}

Total Tissue Tirigami Tailet Tampax! Towel Cither high

' peper paper cotex paper quality

Average pereent virgin fibre 100% 0% 30% 100% 0-50% 100%
1994 (1) 2 (3) {4 (3 &) Q)

Ian 119,524 40,033 5,226 62,306 2,606 5,865 3,838
Feb 122,301 41 489 5172 62 817 2,681 6,129 4,013
Mar - 137,897 47,164 5,403 72214 3,042 6,049 3,535
Apr 132,511 44877 5413 59,501 2,979 5,586 4,155
May 127,076 43 960 4961 66,468 2575 6,507 3,406
Jn 132,324 . 43,085 5,030 70,240 2,637 6,522 3,910
Tul 121,444 38,998 4,984 64,171 2,792 6,402 4,096
Ang ) 118,655 38,227 4855 63,604 2413 6272 3.2%4
Sep 130,471 44241 4778 68,252 2,618 6,968 3,714
Oct 134,165 45308 5037 70,011 2,646 7,386 3,776
MNov 135,406 45,633 - 5419 70,520 2,752 7,413 3,660
Des 134,384 45,366 5,683 70,453 2,200 6,773 3,807
Total 1994 1,347,338 519,292 52,051 810,559 32541 77792 45,743
Total 15593 1,527,759 527050 71,653 771,551 32012 75,841 49 652
1094/1993 101.3 8.5 26.6 105.1 1017 102.5 92.1

Source : Association of Tissue Products Masofbeturers, Tokyo - Japan
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Milk cartons in the form of pre-conswmer wasie paper are imported from the USA at 30 000
yen/metric ton, Milk cartons recovered domestically are increasing as a result of efforis from
consumer co-operatives and group collectors.

2110 Ttikisation rate for printing and communication paper

In the paper sector, the most significant growth has begn in the production of printing and
communication papers. However the amount of waste paper consumed in the manufacture of
several types of printing and writing papers centinued to be low althcugh there was an increase
of 4 per cent (from 13% in 1988, to 17% in 1993).

"The main grades of printing, writing and communication paper produced in 1993 are as follows
in 1,000 tonnes:

Uncoated

5,277
Wood Free 3,154
Printing & Writing 1.566
Communication 1.588
PPC Paper 501
Business Forms 375
Other 712

Wood Containing 2,173
Coated - : 4,265
Wood Free 3,025

Wood Containing 2,123
Total 0.542

Commumication paper which is unccated and woodfiee includes: PPC paper (Plain
Photocopying Paper), business forms, ete. Among these grades the growth of coated printing
paper is the most significant, increasing by 1.83 million tonnes {103%) between 1984 and 1989,
while uncoated papers grew by only 566,000 tonnes (20%). The production of PPC grew by
282,000 tonnes(238%)" /.

The share of prinfing and corununication paper in total paper and board production at 9.5
million tonnes in 1993 was 34 per cent and the current utilisation ratio is 0.16. This ratic would
increase to (.20 if target technical improvements are implemented,

' fPenna, 1. An overview of the structure and market trends - Japan's Paper Industry, 1992
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High grade quality paper - The waste paper most consumed by this preduct category is pulp
substitutes in the form of pre-consumer wastes from papermaking faciories, converters, eic.
Pulp substitutes are easy to recover, so as much as possible is already recovered and there is
supply constraint. De-inking or other grades can have increased recovery buf are not acceptable
to papermakers without considerable improvement in the sorting business.

For example, A4 cepy paper is now being produced with 70 per cent waste paper. Further
improvement is not expected in this product because of the level of brightness and capacity of
absorbing heat [if more waste paper is used, the edges will curl in the photocopier due to
limited heat absorbing capacity).

Japanese A4 paper weighs 64 gt/m2 compared to European similar weighing 64 gi/m2 and
USA of 75 gr/m2. Furlher increases in the utilisation rates of several grades included in this
product category demand a better sorting system for office waste paper. The main difficulty in
collection and sorting office wastes is the taboo papers, These are fax, photocopied papers, efc.
which if not eliminated make recycled paper black and not usable. The cost of such operations

is very high.

Medium to low grade quality paper - The utilisation rate for this paper grade is 40%. Sources
for use in medium to low grade paper are waste paper of medium and also high guality. The
particnlar aspect of this paper grade is that if old newspaper is used as a source the colour and
thickness will be a problem. Technology could be improved but the cost will be too high and
uncompetitive. '

However, medium grade papers are easily made by using high quality waste paper from offices.
Adequate subsidies to mmprove office wasle sorting are needed. At present the demand for
printing and communication paper is for high quality paper, so if such & demand could be
shifted to medium and low grade papers, then the usage of waste paper conld be expanded.

Wrapping paper - The cutzent utilisation rate for thas grade is at 3%, This paper grade consumes
mostly Kraft waste paper and in lesser proportion old newspaper and medium grade waste
paper. Increased use of waste paper is net feasible due to the relatively high strength required in
the end products, such as bags, envelopes, ete.

2.7.11 Expected increase of utilisation rate for each produoet category
If the wutilisation rate of 56 per cent for paper and papeboard products is to be achieved in the
year 2000 the expected rate for each product category should be:

1%




Product category Presemnt rate{53%) Expected rate(56%)
newsprint 50% 60%

paperboard 92% 94%

tissue products 60% 65%

high grade paper %% 10%

medium to low grade 4% 46%

Wrapping paper 3% 4%

Source: Japan Paper Association - MITI, 1995
2.8 Structure and Profitability of Paper and Paperboard Indostry

Structure - The industry is dominated by a very small number of companies. They specialise in
the production of a Jimited number of paper types, thus smaller market sectors are dominated by
one or a few companies. Ofi Paper Co. is the industry Jeader with 9.5 per cent of total
production and has top market share for newsprint (29.8%) and A-grade printing paper (20.3%5),
The sources of fibre supply are also controlled by these large companies. As shown in Table
2.14 in 1988, five companies consumed 32 per cent of all waste paper recovered, while 10
companies used 48 qer cent, Six companies alone accounted for more than 60 per cent of
Japan's pulp imports ' /.

W fsame as 10/
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Table 2,14 Japan's five largest waste paper consumers in 1989

Consumption  Paperboard Sales Revenue
of waste paper  production mitlion yen 1/
------ metric tonnes--—
Honshu Paper 1,256,000 1,175,000 1,393,069
Settsu 947,600 909,000 - 982,772
Daishowa Paper 776,000 607,000 022.695
Jujo Paperboard 694,000 656,000 672,646
Sanko Paper 605,000 522,000 583,477

source: JP&P, 1990d (Compiled by . Penna) '
1/ These figures should be taken as indicative only as breakdown by raw material
type and products is not available,

Frafitability - Between 1977 and 1988 the turnover of Japan's paper industry doubled, while its
profit rate was the highest ever. The record profit rate continued through 1988 to the end of
March 1989 because of increased demand stimulated by the active domestic economy. The
factors contributing to this long period of high profits were

increased value of the yen (lowering fuel and chips prices)
increased use of wastepaper

increazed produetivity

reduced labour and energy costs

declining interest rates

Following a four year period of lower profitability caused by over-capacity, imbalance between
supply and demand, in 1992 the indusiry strove to reduce stocks by curtailing production.

Consumption of virgin fibre fell by 3.5%. For waste papcr, this was the first time that
consumption had declined sinee 1975,

The average growth rate for waste paper consumption from 1976 to 1991 was 6% a year, three
times as high as for pulp. The rcason for the reversal of ihis trend in 1992 was that production
of board and newsprint, both of which have a high recycled fibre content, declined.

Profits have fallen for four consecutive years from 1989. Combined profits of the 24 companies

were estimated at 28,500 million (nearly US$ 230 million) which is about 14 per cent of the
record level attained in 19882/

2 tPulp and Paper International, July 1993
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Data from the profit and loss stalements and balance sheets of paper making companies showed
that the net profit per tonne of rccovered waste paper used in manufacture in the third quarter of

1994 was about US$ 55,
Table 2,15 Estimated Profif of Recycling one tonne of Waste Paper
Company waste paper | netprofiiin | profit net profit net profit
consumed- yen/quarter yen/tonne yerr'ton 1/ US%fton 2/
A 147000 G36000000 0367 5306 53
B 180000 117000060 6500 5417 54
C 207000 138000000 0667 5556 56

Source: Personal communication - K. Fukmshima from Jujo Paper, March 1995. .

1/ Net profit was calculated by using a conversion factor of 1.2 for the fibre losses; 2/
Exchange rate used US$/100 yen

Note: Figures were not taken from anmual reports but from verbal communication and should
be taken sclely as indicative.

2.9 Sommary

The Japanese paper industry is dependent on imported wood and recycled waste paper because
of limifed forest resources. In response to high domestic fibre, energy and wage costs and to
wide price fluctuations of imperted pulpwood, the Japanese paper indusiry has gradually
expanded waste paper usage. At present more than 50 per cent of total raw material
consumption is met from waste paper.

The sharp price rises of imported woodchip and oil that followed the first oil shock threatened
the viability of producing mechanical pulp for newsprint in Japan in the mid-seventies, but the
industry responded by increasing the utilisation of recovered waste paper in production of
newsprint from 10 per cent to 40 per cent. Overall the industry doubled its consumption of
waste paper from 1975 to 1984, whilst the recovery rate increased sharply from 38.6 to 50.4

per cen.

The waste paper business became increasingly more efficient and improved de-inking
technologies allowed increased utilisation of recovered newspaper. An active government
campaign calling for houscholds to step in to help recycling ensured a stable supply of
newspaper and magazine. Waste paper generated from households accounts for about 35 per
cent of the total amount recovered each vear.

From, 1985 to 1993 recovery rates were stable, increasing only from 50.2 to 51.7 per cent.
Recovery rates seem to change periodically, with sharp increases being followed by stable rates
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for 10 years. Apparently, this pattern is based on the economic cycle and the time required 1o
develop new lechnologies for the utilisalion of new waste paper grades and to market the end-

use products. The utilisation rates of old corrugated containers and old newspapers are now
reaching their maximum technical limit.

In 1993, cut of 14.7 million tonnes of recovered waste paper, 45 per cent consisted of
corrugated paperboard, 37 per cent newspaper and magazine, and the remaining 18% was of
mixed grade waste, Most recycled paper is used for the production of low quality products,
especially cardboard and newsprint. A considerable increase in the recovery of higher grade

waste paper such as pulp substituies from offices is needed to increasc the utilisation rates in
printing and communication papers,

Office buildings generate even larger volumes of waste paper than households. If the recycling
rate is to be increased, the recovery rate of office automation papers must be increased by
devising a cheap and efficient sorling and collecting system. So far, most of this waste paper
grade is left by the kerbside to be collected by special dealers or by local authorities. Waste
paper collected from the kerbside account for about 16 per cent and includes magazines,
cardbeard boxes, corrngated containers, old newspapers and office automation waste paper.

In 1990, the Japan Paper Association initiated the "Recycle 55 Movement" to promote the
recovery and the use of recycled paper, and increase the utilisation rale to 55% by 1995,
concenirating on the recovery of high quality waste paper, A 1984 survey of waste paper use
indicated that about 66% of waste paper was potentially reusable whilst the utilisation rate by
Miarch 1995 was 53.3%.

The target of 35% could nof be reached due to demand related factors. However the paper
industry is confident that although some paper and paperboard products have almost reached
their saturation points, the overall utilisation rate can be increased to 56% by the year 2000,
mainly by improving office autormation waste paper collection systems for the increased
uiilisation of recycled fibre in the manufacture of printing and communication papers.

It appears the industry now has the technology to recycle increased volumes of waste OA paper,
which it had avoided in the past since it is more expensive to process. The great increase in
paper consumption coupled with recent drops in waste paper utilisation rates have created
major problems for local government waste disposal. Thus, increased paper recycling would
have major waste disposal benefits in Japan. However, recycling rates can only be increased by
the increased recovery and utilisation of high grade waste paper, otherwise waste paper as

combustible waste will be in constant aver-supply and continue to adversely affect the waste
paper business,

1he Japanese paper and paperboard indusiry in Japan is dominated by smail number of large
companies. The sources of fibre supply are controlied by these companies, In 1988, five
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companies consumed 32 per cent of all waste paper recovered. Comorate profits were
remarkably high between 1977 and 1988. From 1930 to 1994, there was a sharp decrease in
profitability but even so, the net profit from a tonne of recycled fibre was about US$55 in the
third quarter of 1994,
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3. JAPANESE TAPER AND PAPERBOARD INDUSTRY: POLICY AND
LEGISLATIVE MEASURES ON WASTE PAPER USAGE

This chapter summarizes the present legislation regulating the recyeling of waste paper, the tax
incentives and promotion programs for the increased usage of waste paper established by the
Minisiry of International Trade and Industry (MITI). It also looks at the new policies and
guidelines suggested by Study Committee on Basic Issues af the Japanese Paper and Pulp
Indusiry (Study Committee). The main reason for MITT establishing the Study Committee is to
encourage firms to form their own strategics as MITI seeks te discourage excessive reliance on
the Government. Particular attention is paid to MITI's double attributions, first as the
Government Department primarily concerned with country's industrial development and export
performance and more recently as one of the nuinistries having a central role in the legislation
and strategy for recycling and waste disposal. Reconciling these two missions is proving
increasingly difficult.

3.1 Legislative measures ¢urrently in force

The Waste Disposal Law, enacted in 1970, was amended in October 1991 when the “The
Resource Recycling Facilitation Law" or "Recycle Law™ was added. The Recycle Law became
effective on 25th October 1991, Article 1 deseribes the purpose of the law: "Considering that
Japan relies on importing many important resources, but a large part of these resources are now
being discarded without being used, the purpose of this law is to provide the basic mechanism
for promoting the use of recyclable resources, and thereby promote the healthy development of
the nation's economy”.

The paper industry was specified as being one of the specially designated industries, and
required to make an effort to increase the utilisation rate of waste paper according te Ministerial
Crdinance N. 53, Ministry of Interpational Trade and Industry(WITI). Article 1 of this
Ordinance states that:" taking into consideration that the low ratio of waste paper used in
printing paper, information-related paper, and wrapping paper, and the different uses of waste
paper depending on the kind of paper, the industry shall, in cooperation with consumers as well

. as central and local governments, strive fo increase to 33 per cent the amownt of wasie paper

that is used in domestic paper production by the end of Fiscal Year 1994(March 1995)". In
addition, paper manufacturers are required to execute the following:

+ Provide the necessary stock yard for waste paper and the installation of facilities or
equipment necessary for waste paper use

+ Improve technology for waste paper treatment, such as pulping, screening and cleaning, de-
inking and strength improvement, in cooperation with machinery and chemical suppliers




= Prepare a plan for waste paper utilisation for each business vear, which should include
concrete utilisation conditions

o (Give information on the percentage of waste paper used"
1.2 Government action to promote increased recycling

MITT's commitment to increased usage of waste paper includes the provision of financial and
fiscal incentives to the waste paper business and to paper manufacturers:

For waste paper businesses:

s reduction of corporate tax.

e special depreciation rate for the purchase of waste paper bonding machines
+ low interest rate loans for the purchase of waste paper handing machines

+ amodef waste paper collection system project

For paper manufacturers.

» tax reduction/special depreciation rate for recycling paper production facilities, de-inking
facilities and recycling fiber production facilities,

» low interest loans for de-inking facilities.
Additional MITI promotion progeams include:

a) The Energy & Resource Saving Measures Promotion Committee, consisting of Vice
Ministers of several government agencies, which holds regular meetings coordinated by MITI
to promote use of recycled paper within government agencies. Regional committees of the
Energy & Resource Saving Commitiee such as representatives of municipal govemments,
consumer groups, commercial, industrial, cultural, educational, press and advertising
associations take part in the promotion program. Consequently many of these organizations
have adopted procurement policies to increase recycled paper usage as much as possible.

b} Two private assoctations are also promoting recycled paper usage 1o consumers.

Unfortunately, both programs have had a limited impact on consumers decisions, due to vague -

definitions of recycled fibre.
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“The Paper Recycling Promotion Center, in addition to its several functions to assisting the
waslc paper business, is promoting increased rceyeled paper products usage. Stadents from
primary or junior school collect the Green Mark labels from magazines, toilet paper, beoks
printed on recycled paper and exchange them for a set of seedlings to plant in school recreation
aredas.

-The Japan Environment Association introduced the “Eco-Mark" project for products made
with recyeled fiber. This project was initiated in 1989 by the Japan Environmental Agency with
the hope of encouraging a nationwide "ecological life-style” movement.

The “Beo-Mark"  secrefariat was placed in the Japan Environment Association and has
approved 2,600 products for "Eco Mark" labeling in the last five years, However, the program
has been criticized for its non-transparent selection criteria, which were set only for
consumption and dispesal of products and not for production.

The program was reviewed and modified in April, 1994 to rectify these problems. While some
improvements may be achieved in the future, the "Eco Mark” program is still not a big
movement in Japanese socisty.

Currently, Eco-Mark products are listed in 58 product categories. However, content
requirements for recycled fibre are different for each "Eco-Mark" product. It is unclear what the
true content requiremnenis are, becanse the definitions of recyeled fibre are not clear.

3.3 Issues refated to the target of 55%

The target waste paper utilisation rate of 55% for Fiscal Year 1994 (April 94-March 93) was
established in 1989 when the rate was 5(0%. The target rate was then eutirely accepted by the
industry as a plausible figure. Indeed, production in FY 1991 and 1992 was very high {29.1
million tonnes and 28.3 million tonnes respectively). However in 1993 production had fallen to
27.7 million metric tonnes, especially production of paperboards which consume a higher
amount of waste paper. By the end of March 1995, the utilisation rate was 53.3 9. The target of
35% could not be achieved despite over-supply of waste paper. Some of the factors in the
failure to increase utilisation rate are: consumer demand for high quality products; increased

costs in processing recycled fibre because of environmental restrictions; industry eagerness to
increase profits; inefficient legislative measures,

Up to 1990, waste paper was used to reduce the cost of fibre and the amount collected was in
balance with recycled fibre requirements. However increased recovery is now generating more
waste paper than economically required. Recently reasons for increased waste paper collection
have been by the environmental and natural resources conservation, and waste reduction. Waste

paper utilisation rates higher than 53% are being questioned by the indusiry as many products
have reached saturation points.




Recycling as an economic activity has not propressed as expected because the prices of recycled
producis have dropped in recent years. The paper indusiry is requesting government
intervertion more to increase demand for recycled paper praducts, than to increase the supply

of waste papet.

Concerning the failure of the paper industry to meet the target of 55%, MITI stated that the
Government of Japan hoped that private companies will voluntarily increase recycled paper
usage rather than having to use more coercive measures 10 ensure compliance, The Ministry of
Health and Welfare(MHW) seems to belisve that MITI should have taken sironger stand
against paper manufacturers, especially on industrial wastes where the "Pelluter Pays Principle”
is not being applied. Studies on economic method for disposal of paper industry waste
conceming manufacturers, distributors, and consumers respansibilities are being carried out by
Industry/University Foundation.

Difficuities of dialogue between MITI and the industry resulted in & decision to conduct a
survey on recycled paper usage by private companies. This survey was carried out between
November 1993 and January 1994 by the Paper Recycling Promotion Centre. The survey
covered the types of firms using recycled paper, the reasons for using recycled paper and the
types of recycled paper most used by consumers.

The rezulis showed that:

¢ end-users want recycled paper to perform at the same level as virgin pulp paper, or else to
be available at much lower prices.

+ in order to increase recycled paper usage, the level of awareness and understanding of
recycled paper needs to be increased,

3.4 MITI's new approach to pulp and paper industry and recycling

In response to the problems besetting the Japanese pulp and paper industry, MITI organised the
" Study Committee on Basic Issues of the Japanese Paper and Pulp Industry” (Study
Committee). This committee comprises representatives from the newspaper, banking, trading
company, pulp and paper manufacturing, paper distribution, paper converting, printing and
waste paper industries. MITI supported the committee's research and deliberations, and are
using them to establish new policies, MITTs policy in convening this commitiee was {0
encourage firms to form their own strategies and to prevent excessive reliance on the
government. :

3.5 Policies and recommendations suggesied by the Paper and Pulp Industry Basic Issue
Study Committee (Recyele 36 target) -
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In June 1994, the Study Committes announced a target of 56% for several paper preducts (see
chapter 2.6) and submitied a draft on a new approach to the recycling of waste paper to MITL
The drafi can be summarized as follows:

i) Consideration of the need to expand the usage of waste paper

The use of waste paper was originally promoted to make effective use of resources, to save
energy and to protect forest resources. However from now on the main objectives of promoting
recycling of waste paper are:

» 10 decrease the amount of waste - Landfill disposal is becoming critical, and wasie
minimization by promoting inereased recycling is considered as a major challenge.

+ to ensure availability of resources to meet the increasing demmand for paper and paperboard.
The industry should ensure that raw material supply sources suffice to mest increasing
demand, domestically and worldwide, in particular in the rapidly growing ¢conomies such
as the South-East Asian countries. If pulp resources are limited an increased amount of
waste paper is required. As shown in chapter 2, to meet domestic consumption alone, an
additional 2,1 million tonnes of pulp {equivalent to 6,9 million m3 of woodchips) is
required for year 2000. '

ii} Strategies fo increase waste puper ysage in the future

Before raising the 55% target, it is necessary to review thé reasons for failure to achieve the
target. Since the wasie paper utilisation rate in Japan is one of the highest in the world, the
following issues need to be addressed:

a) recycling problems of a general nature

b) structure of demand

¢) cost of manufacthuring

d) supply of waste paper

g} spﬁ;ciﬁc aspects of each end-product.

Since the use of waste paper as the main raw material for manufacture of paperboard preducts is

reaching "saturation point”, any further jincrease in use of waste paper will focus on the
manufacture of paper products, especially newsprint and printing and communication paper.




a) Recycling issues of a general nature - There are two fypes of problems which need to be
solved:

al) technological issues:

e.g. fibre worn from recycling; technelogy for de-inking and wash de-inking require further
improvement; cost of maintaining comparable quality to virgin fibre is high due to low
fibre/paper ratio; shudge and drainage problems.

a2) Economic issnes: _

e.g. use of waste paper should take international competitiveness into account. If waste paper is
to be main raw material in manvfacture of paper and paperboard, it should be made available at
~ International prices, otherwise the recycling industry will not be competitive and factories will
close. International competitors such as Germany and the USA subsidise part of waste paper
collection. Japanese paper industry claims that subsidies for the collection and sorting of
supply-constrained grades of waste paper are needed in Japan to improve competitiveness. The
industry is also asking for subsidy for transport cost - Average current cost to deliver waste
paper from the generating points to mills is 6 Y/kg.

blstructure of demand - In order to increase the demand for recycled paper products promotion
should be infensified and compulsory use may have to be enforced such as:

e Promote educational campaigns nationwide for consumers understanding of the importance
of using more recycled printing and communication paper, and recycled sanitary products.

s  Promote the use of "pilots” (textbooks, post cards, etc.).
« Promote the use of recycled paper by the government and local authorities.
o Encourage positive use of "green mark",

e Seek cooperation from the relevant industry sectors (large consumers such as printing
_ houses, newspaper companies, and publishers)

* Make clear agreement on the standard of qualify by both, suppliers and consumers.
Acceptance of standard type of recycled paper should be promoted.

+ Make agreement in advance - if the Japanese paper makers should move overseas, demand
of waste paper to manufacture paperboard for cormgated containers will be a problem.

¢) cost of manufacture - Increase operating rates, etc.
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d) Waste paper supply

d1)Availability of supply for a specific grade of wasle paper is vital [Old newspaper should be
readily zvailable for an increased wilisation rate for a specific end]. The main sources of waste
paper such as the Old Newspaper(ONP) and Old Cormmugated Conmtainers (OCC) have high
recovery rates. A further increase in the recovery rate will have an extra cost, as the collection
sources will be places not yet included in the present route (farm warehouses, etc.). These

grades should then be either collected by the authorities or by providing fees for private
collectors.

d2) Improvement of collecting efficiency-local authorities should encourage sorting of waste
paper at source, especially office waste paper. High quality waste paper is generated from
offices. The supply of 1.5 Million tonnes is currently used mostly in sanitary products.

£)Specific aspects of each end-product:

Mixed grades can only be used to make low grade paper products - Efforis to increase
collection rates will result in a larger amount of mixed grade waste papers. These grades should
be used for energy recovery (incinerated),

iif) Consideration of future legislative measures on waste paper utilisation

a} Taxing the use of virgin pulp - This could be done to improve the competitiveness of waste
paper, but since virgin pulp is essential for paper production it would raise production costs and
the Japanese Paper Industry would lose its competilive edge. This is not appropriate for Japan
because the waste paper utilisation rate is already high and the country should not be penalized
for it. This would only be fair if other countries also applied taxes on the use of virgin fibre.

b) Mandatory obligation to increase the utilisation rate for each product category - Legal
regulation would not be effective unless it is also applied to imported papers. There are no
means to check the proportion of waste paper in imported papers.

¢) Establishing pguidclines for manufacturers - Guidelines should be established for
incorporating recyclability in the manufacturing process. For example, promote the use of
hot-melt’ ink that is good for recycling, and tax non-recyclable produets.

3.6 Viewpoints on the target of 56% for year 2000

The Japanese paper industry's. views on the suggested increase in the utilisation rate for each
product category are:




» The whole of socicty should participate in the efforfs to reduce waste and increasc
recycling. In view of the high appreciation of ven, the involvement of waste paper collectors
and paper making compsmies only is not sufficient. In fact these two sectors are reaching
their limits in this respect.

¢ The paper industry is capable of incteasing wtilisation rate to 56% by vyear 2000, to
participate In waste reduction and general envirommental improvement. However the
industry requires government suppot to:

a)establish a policy of improving the sorting of waste paper at source. The participation of local
authorities, collectors, and consumers should be clearly defined.

byexpand collection of office waste paper by establishing a support system, e.g. "Local
Committee for the Recovery of Office Wastes". '

clexpand consumer demand for recycled paper.

dinegotiate an agreement between industry and consumers on standard qualities for printing and
writing paper, with a clear statement on the content of recycled fibre. Promote increasing
transparency in the domestic and export market of recycled products,

ejsubsidise improved waste paper processing methods. The amount of Taboo paper (thermal) is
increasing , thus usage of these wastes should be developed.

f)re-evaluate.the tax system to promote increased use of recycled products
g)establish a policy to reduce waste paper transport cost.
h)develop alternative waste paper uses, other than recycling into paper and board products.

ijincrease recycling for emergy recovery and international recycling - Fnvirenmental hazards
from incineration of waste paper are less than from other products so low grade waste paper
should be used for emergy recovery. "Intemational recycling” means increased waste paper
export, Japan could be a major supplier of waste paper as international demand is on the
increase. The need to protect world forest resources will result in the increased trade of waste

paper.
3.7 Paper industry's future policy reconumended by MITI and the "Study Committee"

‘The overall policy for the sector can be summarized as follows: Taking info account the a)

lowering profitability; b) the development of the Paper Industry in East Asian Countries; ¢} the

increased requests for improved market access and d) the growing concern over environmental
g

O OO OO

P
il

0 OO0 (>

0O OO0

OO 006G

S O O]

OO0 00 O

G




protection, the configuration of the future industry will be characterized by the promotion of
internationalization, and furlher promotion of environmental stewardship.

i} Promotion of internationalization - this will include internationalization of enterprises and
internationalization of market.

7) internationalization of enterprises

further promotion of restructuring and streamiining - The puip and paper industy should
enhance corporate strength and improve profitability comparable to industry leaders
internationally, through broad restructuring such as mergers, joint ventures, and cost reduction.
positive expansion fo foreign countries - Industry should respond pesitively to overseas markets
in terms of capital participation and technical assistance taking full responsibility for
environmental protection - here profilability should be estimated taking couniry risk into
account. Other strategies must be developed such as diversification of business, transter of
production facilities and cooperation among countries involved.

b) internationalization of the market

further improvement of access {o the Jopanese markei - Japan is certain to remain one of the
largest paper markets in the world and therefore should make further efforts to eliminate trade
barriers even further.

further improvement in the domestic morket - restructuring and streamlining of distributors and
reduction of distribution costs are needed. The Japanese market should become as efficient as
any other developed counfry.

i) Further Promotion of Environmentad Stewardship

a) a new target should be set for the utilisation rate of waste paper, and new uses for waste
paper should be developed.

b} in response to growing pulp and paper demand in the world, in particular the Fast Asian
countries, collaboration sheuld be sought with Europe and North American countries

e to expand afforestation

» seck new uses for waste paper

» develop technology for waste paper utilisation and for pollution control, including effluent -
-treatment in order to become the most environmentally advanced industry in the world,




3.8 Summary

Government pressure on the paper industry to increase recycling in order to reduce waste
disposal, has reached a critical point. The waste paper business is collapsing and the paper
industry is facing increasing difficulties in coping with the prospects for the
“internationalisation of the market" forced on MITL

+ In accordance with the Paper Agreement signed in 1992 between the Japanese and U.S.
government, business practices are being reviewed and puidelines are being dravm up to
comply with the Anti-Monopoly Law, and to improve access to the Japanese paper market.

o The internationalization of the enterprises as recommended in the sector policy implies
transterring production capacity 1o Asia. There is a climate of nervousness as the Japanese
paper industry fears "hollowing out" of domestic industry. By moving produciion to East
Asiau countries the advantage of close supplier-purchaser relations will be lost.

+ Conceming waste paper utilisafion, local recovery may be promoted in these Asian
countries, damaging even further the froubled Japanese waste paper business. MITI and

sector representatives are working to reach a consensus on legislation that can be enforced.

¢ Recycling and waste disposal issues are stated as a matter of principle, but the best roethods
of implementing these principles are not clearly established.

+ There is an assumption that industry should be recovering and utilising more waste in an
ever-rising production, but very little disenssion of ways to reduce consumption.
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4. STRUCTURE AND DISTRIBUTION CHANNELS OF THE WASTE PAPER
BUSINESS AND LARGE SCALE SOURCES OF WASTE PAPER.

This chapter summarises the structure of Japanese waste paper business specially the
distribution channels and the main large scale sources of waste paper. The structure of Japanese
waste paper business developed ecntirely on the basis of market forces. The system had
survived wide price fluctuations ranging high prices during the early 1980s to current low
prices. The sowrces of waste paper are the same as in many other countries but the Japanese
waste paper business has some unique characteristics, such as the importance of wholesalers in
the control of supply and demand of the product. The recovery of office automation papers is
becoming increasingly important for further increase of utilisation rate for paper and

" paperboard products. Some aspects of office waste recovery are also included in this chapter.

4.1 The Wholesaler

The wholesaler {paper stock dealer or wholesaler - tonya} plays a major role in the waste paper
supply system which support Japanese recycling business,

Wholesalers' three main functions are to provide papermakers with:

¢ stable supply
» good quality waste paper
s ready availability of the grades in demand

A diffienlly experienced in other countries such as Germany, as it is often mentioned in Japan,
is that local government establishes norms which are not based on real demand, but on political
expediency. "It is hard to make people realise recycling is & moral must, to persuade people
about ideals. To achieve targets, veluntesrs with enthusiasm are needed, and yet this will not
be sufficient. The vital point is that recycling has to be economic” said a manager.

In Japan the three economic siages are:

1’} waste paper is collected by collectors
2) waste paper is then sorted cither by originators, collectors, dealers or wholesalers,
3) waste paper is delivered to papermakers

The wholesalers have to be Heensed {Tshokuno) to supply waste paper to papermaking
company directly, Conditions for granting 2 license are: dependability, tradition and
professionalism. Professionalism means the ability to supply all year around despite the
fluctuations in supply. Collecting waste paper is easier at the beginning and the end of year. Tt is
harder to collect in July and August.




The wholesaler buys wasle paper from collectors at prices which will cover the cost of storage
space, a depot to sort and to pack, machinery, vebicles, an office for adminisiration, skilled
personnel and management. These are all necessary before waste paper can be delivered to
papermakers

The challenge for wholesaler is the management of stocks. They must build and finance stocks
to match the papermakers' demand with the gradss supplied by collectors. The production of
waste paper is not conirolled in a factory: it depends on when and if a paper consumer decides if
it will become a raw material or a piece of rubbish.

To balance supply and demand is the wholesalers’ contribution to the waste paper industry. To
achieve a balance, the wholesaler usually increases or decreases the prices paid at his gate to
collectors {shiirekakaku). If the stock is low for a grade with high demand, higher prices are
offered and vice-versa, Wholesalers vary the price to papermaking companies as well,

The weakness of the syster is that the collectors’ reaction is not quick enough when prices
increase, leading to market volatility. To overcome this in the early 1980s the paper indusiry
started the keiretsu system - to incorporate wholesalers as subsidiary companies. Utilisation rate
was over 40 per cent, i.¢. waste paper was already the main raw material. The paper and board
industry needed to ensure a more stable supply source to decrease production cost and improve
international competitiveness.

Waste paper imports also helped to stabilise prices of domestically collected waste paper.
Wholesalers are now doing their job as small to medium companies - Small wholesaling
business ¢an be started with a cepital investment of about 50 million yens whereas
papermaking companies need about ¢ billion yer.

The keiretsu system may have minimised the large gap between waste paper consumers and
suppliers. A better balance of supply/demand contributed to price stabilisation. Many
wholesalers merged and co-operatives were founded to strengthen their position: Tokyo Koshi
Sheri Diguio Kiodo Kumiai (Wholesalers Association) is a good example. It was founded in
1983 with 11 wholesalers and an initial capital of 10 million yen.

- 4.1.1 Current Wholesalers’ Profit Margin s
Wholesalers pay agents/dealers/collectors according to market prices. These are prices paid by
the papermakers. Whelesalers current total costs including sorting, financial, equipment, power
etc., is about 7 yen/kg. Table 4.1 shows that the present profit margin is very low. Wholesalers
Co-operative Association are now requesting the government to provide financial and technical
assistance to increase the collection of office waste paper.
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Tuble 4.1 Waste paper current prices at mill gate and- &l wholesalers® gate in yen per
kilogram

Grades mill gate whosaler” gate whaolesaler’s margin
OCC 13 7 g

Q1d newspaper 14 7 :

Old magazine 7 3 o

Computer print-out 30 20

Source: Tokyo Koshi Shori Diguio Kumiai, March 1895
4.2 Waste Paper Stock Generation and Distribution Channels

Figure 4 shows the many business participants. The system is flexible and efficlent allowing
participation of small as well as large COmparnies. .
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Sources of waste paper - Figure 4 shows four main sources of waste paper: 1) households; 2)
town centres; 3) smaller scale sources :retailers such as groceries, offices, stations, etc.; and 4)
larger scale sources such as: corrugated cardboard and paper products manufacturing plans,
printing and book binding plants, publishing houses, department stores and supermarkets.

Most waste paper generaled by the Aouseholds consists of old newspapers and magazines. They
account for 35 percent of fotal waste paper recovered awmiaily. Traditionally waste paper from
households is collected by three ways: group collection for recycling(18%); collectors in
exchange for toilet paper(12%); and purchasers(5%). Operating systems of group collection
scheme and collectors in exchange for toilet paper are included in. chapter 5.

There are many whelesale stores { food, clothing, spirits, electrical components, ete.) located in
town centres. The wasie paper generaied by this source is sold to Collectors and it accounts for
12 percent.

The waste paper from small scale sources such as shops, offices, bars and stations located in
shopping streets is collected by special buvers and it accounts for 12 percent.

The major source of waste paper is the converters, publishers, book binders, printing houses,
cardboard and paper products manufacturers, newspaper companies, department stores and
super markets. The waste paper from these larger scale sources is sold to “Special buyers”
whom in general have long-term contract with the suppliers and it accounts for 41 percent /.

4.3 Summary of Agents Functions and Their Characteristics

Table 4 summarises the functions and characteristics of each of several agents participating in
the waste paper business. Papermakers establish exclusive contracts with wholesalers who in
turn have their own lot dealers. Supplying each lot dealer there are many small collectors and
buyers who collects from various sources such as stores, households, buildings, etc. Nowadays
is not uncommon for generators of pre-consumer waste paper to have direct contracts with the
wholesalers. -
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Table 4.2 Roles of wasie paper Agents

Lot dealers #1
Lot dealers 2
Papet stock dealers

{hannck Wasic paper grade Beflers Buyers Role of Agents and some charucteristics of thedr tasks
Agents
(b {2 3 4 £5)
Purchascrs and Cld ncwspapess Home semi-drales 4) Boih types of apents collect waste paper from
Collcctons 01d magazines Tn citles Yosseya(buys and | pencrating sources
Old comagated stares Al b) Collectors recover withoot compensation
cottainess recyclable) <] Purchasers buy with cash
Collectors it Ol news paper Hotne Lot dealer ¥1 o} Exchange of waste paper agpminst milet paper
exchanie for biled 0ld mupazines Semi-dealers b Always vse small tck
pApCT 0ld comugated Paper stock ¢} The number of these Agenis increase or docrease
contakners tlealers arcarding b the supply/idemand situation
Special buyers Qi newspapeTs Super markets, Office | Lot-dealerst2 ) They have a foced sowie alrcady
QI comugated buildings, Shops ln Paper stock b} They by I cash but In sgme ceses receive g fae
containers, Kafll paper | cities dealers
wWase
Buyers of lndusteial Trimmings, (A Paper converier and Lot-derlers 72 #1 They already have Gxed ronees
wasks comugated coniaingss, prittter Paper stock
cartonboards box Jdealets
Loit-dealars ¥1 O1d mewes CallectorE in Lot-deales w2 at In somee cases, Jot dealers fend the collectons 4 smald
{Collectors it Od magazines exchange for wilet truck,
saechangg: pftoilet CHd carmugated papLrs b) In some cases paper stock dealets follow lot-dealess
papee) comtainers ag a slde Jub
Setni-dealess {ihey O niewspapers Purchazers semi-dealers a) They malkee the sorting out, clean up and bailing of
callest many kinds of | Old magazines Collectors Paper stock waste paper
recyclable) Old cormugated Caollockors in dealcrs b} In some cases they share B fined poine of collecton
COntainers exchange ot toilee syslem
paper
Lot dealers 72 az All kind of waste Eemi-dealers Paper stk ) Sumetimes they camy waste paper lo the paper
Apenic pHpET Lat dealers #2 dealers maker by order of paper siock dealars
Special buysrs
Buyer of industrial
wagte
Paper stock dealers All Kind of waste Buyer of industtial Paper makers and | a} clewn vp, hailing of waste paper and
papet wasts Trading concema b they have 2 measure of the demand and supply
Lat-dealers #1 canteol fnsction
Lot-dealers #2 c} they mst be repistered as frader and kAve 4 special
Serl deslers contoact with the paper maker
Collcctors in
exchange for toilet
peper
Trading concerns Al kind of waste Buyer of indusrial [Faper maker ) st titmes tey lave the same fonctlon as poper
paper waste stack dealers

Sowrce; Paper Recycling Promotion Cenbre

Mate : Paper stock dealers are the whelesalers wha has control over he supplyfdemand of waste paper

With the distribition channels shown in Figure 4 and the agents’ roles, trading connections and
characteristics shown in Table 4, the whereabouts of any person involved in waste paper chain
can be identified. For example, Purchasers col(1) row(l} buy wastepaper such as old
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newspapers, col{Z) from households col(3) paying them in cash as they are the genf:rat:'tng
source col(5) and sell it to semi-dealers col(4), who deals with all kinds of recyclable material.
The semi-dealers in row 6, col{1) may buy old newspapers col(2) from purchasers ml(ﬂ)[vfhu
bought from household] and se!l them to paper stock dealers or wholesalers col(4), afier Sm‘t:lflg
out in grades, Semi-dealers own machinery for sorting and baling, and in general are family
businesses. I peneral terms the size of waste paper business depends on their ability to sell
collected material as direct as possible to papermakers.

4.4 Additional Observations on Some of Agents

4.4.1 Bring system - Skips in town centre

In addition to buying waste paper from collectors, purchasers, dealers and semi-dealers,
wholesalers also collect waste papers from skips. These skips are placed in strategic locations
where many people bring all grades of waste paper. Renting space in busy urban areas is very
costly.

Currently most of the wholesalers' supply comes from small collectors, who gather from
sources such as shopsfretailersfoffices and deliver to semi-dealers or wholesalers. In general
wholesalers pay collectors with promissory notes(tegata), an old tradition which is no longer
acceptable in other modern businesses.

Most of the waste paper collected and traded through channels shown in Figure 4 and Table 4 is
consolidated at the wholesaler's yard where it is sorted and packed before being delivered to
papermakers. '

4.4.2 Pre-consumer wastes

Industrial waste paper is generally raded by buyers of industrial waste, These wastes originate
from large scale sources, such as corrugated containers and boxboard converting plants,
printing and bookbinding plants, publishing and press works, etc. Buyers of indusirial waste are
called (giokay tsubo). They either buy from small collectors or have contracts with the main
suppliers and sell the waste paper to lot-dealers#2 (tuboaguegocha} who sell them io
wholesalers. They enjoy betier conditions as they in general deal with uncontaminated material:
the highest grades of waste paper -pulp substitufes and high prade de-inking wastes- such as
cuitings of white unprinted woodfree cuttings and shavings from converters and bookbinders
{sussnmono}. They specialise In preconsumer wastes and often deal with unsold books and
"magazines", test printed newspapers, cuttings from converters, printers, tc.

Demand for waste paper generated from these industrial sowrees is high. This means that they
are fully recovered and supply from these sources can only increase at the rate of the total paper
and board consumption in the generating sources. Eventually the rate of increase will slow as
converters and printers make continuous efforts to reduce waste.

Historically large price differentials between waste paper grades, fixed channels and regular
supply of easily collectable material, are some of advantapes which lead to higher profit
6
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margins for these agents than small collectors, However, the pattern of their humness has
recently changed, as labour and transport costs have risen.

Returned books and magazines - Most unsold books or magazines go into waste paper
recycling channel but sometimes they are sold as second band items. Large proportion of
recovered magazines was consumed in 1993 for the daily production of about 200 000 new

magazines. Twenty per cent of the total recovered waste paper is collected from large industrial
pre-consumer sources by the buyers of industral waste.

4.4.3 Post-consumer waste paper from large scale sources

Collection of waste paper from sources generating large quantities in one place such as
supermarkets/department stores is done by special buyers or buyers of industrial waste. The
quantity of, for example corrugated boxes often justifies pressing and baling at the source with
resulting saving in transportation cost,

The most valuable grades of waste paper from these sources are Kraft-containing packaging
grades such as corrugated boxes and Kraft sacks as well as wood-free printing and writing
papers. With an increased consumption of paper and board products by these large sources,
there has been an increase in the number of dealers in industrial waste,

Energetic pensioners start business Investing in a iruck with hauling, compressing and sorting
equipment. These specialised trucks cost about 6 million yen but can be operated by the driver
alone instead of 3 people with manual collection. This makes the business economically viable
if the truck collects and transports about one to two tonnes daily.

Supermarkets and department stores used to sell their waste paper. Today they pay to remove
the waste paper as they cannot afford to have an unpleasant sight of shoppers.

How much waste paper is generated in a supermarket?

One of the largest supermarket chains in Tokyo with 160 stores outlets produced the following
amount of waste paper:

-The daily recovery of cardboard boxes in the largest store was 1 tonne, in a middle sized store
was 300 kg and in small stores 250 kg, The daily average amount of waste paper recovered was
313 kg. The monthly amount varied from 1,500 to 2,000 tonnes depending on the period of
year, Due to high labour costs and the cumbersome nature of collecting bulky old cardboard
containers, cartonboard boxes, etc., most of special buyers have mechanised their operations,

4.4.4 Office Automation waste paper from large office buildings

7




With the increasing paper consumption, the waste paper content in urban garbage has risen as
high as 49 percent in the Tokyo area in 1987, compared with 27 percent in 1967. Most
important has been the introduction of computer and copying machines in offices and the
subsequent generation of so-called CA (office automation) waste paper. This was rather
unexpected following predictions of the paperless society. However this type of waste paper
has been collected rather like ordinary waste paper by “Collectors”. The Paper Recycling
Promotion Cenire is assisting industrial buyers to plan the collection of CGA waste paper from
large office buildings.

More than half of office waste consists of OA paper such as computer print-outs, facsimiles and
copy papers, most of them recyclable products (colour printed and black ink printed high
quality papers, called komipeigi).

In the capital city, most office waste paper collecting companies are members of Tokyo Koshi
Senbun Kyodo Kumiai - The Waste paper Collectors Clo-operative. Half' of the members are
limited companies and half are family businesses. In 1991, sixty seven of these business
collected an average of 12,000 tonnes of waste per month, recovering about 6,000 tonnes of
recyclable waste paper with a turnover of US$ 10 000 to US$ 20 000 per business.

In 1990, MITT and the Paper Recycling Promotion Centre initiated a OA waste paper recovery
program by financing technical assistance, publishing guidelines and carrying out surveys. The
results of the surveys indicated that every office worker is aware and willing to participate in
waste paper recyeling.

One of most important aspect for efficient OA recovery is the managers' commitment; recovery
of confidential documents was mentioned as one of major burden, as they have to be shredded
which make the load very bulky, There is an extra cost as it requires 2 spamal shredding
machine, reliable people, ete.

Currently only about 75,000 tonnes of waste paper from offices is being collected. The waste
from computer print-out reaches the highest price, at 30 yen'kg at wholesaler gate.

Examples of results from the survey:

Collection and sorting of QA paper in ten office buildings in central Tokyo showed that the

average OA waste paper generaled per office worker was 4 kg per month (min of 1.4 to max
14.2 kg/month}

At the head office of a an electrical equipment manufacturing company with 8000 employess,
the waste paper collected was 35 tonnes per month. When QA paper collection started the waste
paper recovered increased to 60 fonnes per month.

The main benefits of the increased recavery of high quality grade waste paper are the reduction
of solid waste for landfill and income from sales.
8
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How difficudt is the affice waste paper collection?

The difficulties of waste paper recovery from office buildings are summarised in the following
interview;

A day in the life of a Koshisenbunguiosha - Acki-sam is a Koshiseabunguiosha - he is an QA
collector who sorts office rubbish into recyclable OA paper. He lives in Adati-ku  district, a
historical place in the suburb of Tokyo where the largest flea market is located as well as waste
paper wholesalers and shops for second hand stuffs; there many recyclable were used,
exchanged, reconditioned, after the second world war,

Mr Aoki and two colleagues start the day at 430 AM, and drive a 4 ton truck to Marunouchi
(centre for office buildings) in Tokyo. Aoki has contracts with 3 office buildings. They go there
every day except weekends and holidays. They arrived at these buildings at about 5 AM before
the cleaners comes in. There are no automated systems to bring the garbage down from offices
so they have to run up and down,

They park the truck in the basement and bring down the garbage from each floor, The sorter
removes office rubbish from bags for combustible wastes [measwre established by Tokyo
Metropolitan Government), transfers them inio their own bags and carries them to load on the
truck, These bags weigh each about 50 kg.

There are about 20 to 30 bags in each building. They have to complete {his three K operation
(Kitsui,Kural,Kitanai meaning dirt, hard, tiring) before 8.00 AM s they move fast, After they
complete 3 building they get home at 9.30AM and then eat breakfast and rest. About 10.00 AM
the sorting starts al tonya place by pouring the rubbish into conveying chain and 2 hand
sorting labours do the separation by waste paper grades. Sometimes apples, banana peels,

McDonald boxes, have to be removed. Aoki complains that there is far too much garbage these
days.

When they finish this sorting and waste paper is placed intoc a container is around 3.00 PM.
Aoki is ready to deal with koshitonya the wholesaler, The waste paper is of 2 mixed grade
(komipeigi-recycled into tirigami) which is a blend of calendars, posters, copy paper, faxes,
recycled A4 standard paper, ete.

Aoki gets as an average 700-800 ky/trash a day and sorts it into 500kg of waste paper and 200
to 300kg of disposable waste. e iransports the latter to landfill on Saturdays where he pays 7
yen/kg for dumping. The more the garbage, more he has io pay. Perhaps is getting harder for
everybody he says, more people is eafing on their desks.

Keoshisenbunguiocha is a family business with low incore. No matter how hard they work the

income might be just a bit higher than that of a salaryman, Many of these business closed

during the recession. Recently even with the Office Building Administration paying them a fee,
9




the proceeds from their sales are not covering the costs, Table 4.3 show the costs and proceeds

of an office waste paper collector.

Table 4.3 Costs and proceeds of an QA waste paper colfector

Case Al

Items Case B
1. Amount of nubbish collected in a day (in kg) 200 800
2. Percentage of O.A paper Q.7 0.7
3. Total amount of O.A paper (in kg) 560 560
4. Fee from building management { 7 yen'kg for 7 12
rubbish disposal *(item 1} 5600 2600
5, Proceeds from Q. A sales ( 15 yen/kg) 8400 16800
6. Dumping cost {7 yen per kg) - 1680 1680
7. Gross income (AYH{5)-(6) in yen/day 12320 24720
8. Gross income in TUS$/day (0 yen per US$) 136.89 274.67

Note ; market price for OA paper varies according to type, the average currrent
price is around 15 yen/'kg (case A), many sorters can get 30 yen'’kg for the
highest grade. Building management can pay up to 12 ven'kg to have the rubbish

removed(case B)

Source: Waste Paper Collectors' Co-operative, 1995

4.5 Summary

The structure of the Japanese waste paper business developed entirely on the basis of matket
forces in this last 40 years, Much of Japan's waste paper is collected through complex but well
organised channels allowing the participation of small and large companies. However several
changes occurred during the period of 1990 to 1994 due paper industry's low profitability, the
increased amount of virgin fibre imports and over supply of domestic low grade waste paper.
As the waste paper prices have fallen to record low levels, many small waste paper dealers, as

well as wholesalers became financially very weak leading to a poor ¢lasticity of supply.

Consequénﬂy paper industries owned by large financial groups - keiretsu- incorporated the
main waste paper wholesaling companies, As a result wholesalers which were left out became
even less competitive. In addition the Government started to subsidise collection of waste paper

as a mean to minimise waste disposal.

It appears that there will be a shift on the emphasis from household collection to office
buildings collection. Important future changes in the structure of waste paper business could
include government assistance in establishing collection depets in centre towns where office
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buildings are concentrated and revising of legislative measures targeting office waste paper
reCcOovery.

Two main points should be noted:

+ first, the Government should assist the koshisenbunguiocha by supporting them to continue
to stay in business if its policy is that OA paper should be recovered.

* second, the offices should take measures to exclude non-recyclable (e.g. banana peel) so
that sorting productivity increases and the business can became more efficient,
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3. COLLECTION OF WASTE PAPER FROM HOUSEHOLDS AND OTHER
DISPERSE SOURCES - GROUP COLLECTION SCHEMES

Up to mid 1970s the supply of waste paper for the paper industry was sufficient without the
need for a public campaign or official measures to increase recovery. Waste paper dealers and
wholesalers have rationalised their operations which soon became capital intensive industries
and wasie paper from large sources was recovered efficiently.

After the mid 1970s waste paper stocks decreased and waste paper prices increased the -

Government of Japan decided that an increase supply must be secured mainly from household
collection, which had remained larpely wnitapped. More recently, subsidies began to be paid
with the airming of reducing volume of municipal solid wastes, The various group collecticn
schemes, methods used and some productivity data are also described in this chapter,

3.1 Recoverable and Non-recoverable Waste Paper

The waste paper recovery rate depends to a certain degree on the proportion of non-recoverable

waste paper. The non-recoverable percentage varies from country to country and this variation -

can be caused by several factors. It could be because of permanent conservation, or on the other
hand because of excessive contamination or total destruction caused by secondary uses, e.g. use
of newspapers as wrapping material,

The percentage of nen-recoverable paper and paper board in Japan was for some time much
higher than in other industrialised countries, At present the recovery rate has stabilised around
51 percent and the non-recoverable percentage around 18 percent. Examples of non-recoverable
paper and paperboard in Japan are: printing and writing papers retained in libraries and archives
as books and permanent records, household and sanitary papers, vegetable parchment;
greaseproof and glassine, carbonising tissue, condenser and capacitor paper, cable paper;
cigarette paper; photographic paper, wallpaper base stock, construction paper and paperboard.
About 5 percent of paper and paperboard is used for packaging export products, therefore
carmot be recovered domestically,

Figures on the recovered and non-recoverable percentage of waste paper iz Japan , compiled by
the FAO are shown in Table 3, From column(5) it can be seen that in 1991 to 1994 there is an
additional 31 percent of waste paper which could be theoretically recoverable.

SIGING

O O

ﬁ
€3

OGO ORI G

O 0O 000000 cc o0 o0

00

O G O G

2




Table 5.  Percentave of non-recoverable and potentially recoverable waste paper 1972 -
1994 o
in 1,060 metric tonnes

year consumption of non-recoverable  non- recovera- recovery  potencially
paper and ble (in %6} mie  recoverable
paperboard (Zyas%of (1} 100-(3¥H 4}
{L) R 5 3 . ) ()
1972 13,828 © 3340 242 37.9 37.9
1973 15,937 3,985 25.0 39.7 353
1974 14,615 3,705 25.4 413 3323
1975 13,315 2,620 . 19.7 . 387 41.6.
1975 14,865 3,000 20.2 41.5 38.3
1977
1978 16,322 4,694 238 42.1 29,1
1979 17,790 5,654 31.8 434 . 24.8
1980 17,492 6,998 40.0 451 139
1981 10 1985 not available
1986 21,040 7,365 35.0 50.0 15.0
1987 22,594 - 7908 35.0 49.6 15.4
1983 . 25035 4,506 18.0 47.9 34.1
1989 27,433 4,940 : 18.0 482 33.8
1990 28,203 5,076 18.0 497 323
1991 29,105 5,211 17.9 50.8 313
1992 . 28,350 5,075 17.9 51.0 311
1993 - 28,153 na na 511
1994 28,852 4,985 17.3 51.7 31.0

Source : Fao - Forestry Diepartment

5.2 Government Campaign and Premotion Activities for Group Collection

In 1974 the Government, in support of all sectors related to waste paper use, established the
"Paper Recycling Promotion Centre". The main functions of this Centre were defined as: to
conduct studies for increased recovery of waste paper; fo promote public campaigns; to
compile statistics; to publish guidelines for waste paper recovery; and to provide loans for the
modernisation of waste paper business. The Centre also provides financial assistance for the
establishment of stock facilities., As soon as it was founded, the Centre began to establish and
manage nation-wide waste paper stocking facilities.
2




3.2.1 Group collection of waste paper - collective scheme

Croup ¢ollection of waste paper started in 1977. But it was only in 1986 that sorting was
introduced by various grades of waste paper. Group collection is based on voluntary work, and
pa}’IIlEll'}I of subsidics is never made to individual collectors but to the collecting group as a
whole ° /.

Groups collect mainly from households, stations, schools, small shops, stations and parks,
Skips are placed on the routes used by the groups. Often groups use school playgrounds or
community clubs, where waste paper collected during weekend is deposited. This is because
appropriate locations to place skips are not available >,

The common features of group collection are the following:

e they are co-ordinated by self~goveming municipal units which provide them with the
guidelines;

e they follow a time schedule established by the supervising authority;

» they allocate & range of different businesses {collection cutlets) to each group to make the
task more exciting;

« the recovery groups are designated to 12 sub-areas within the city (one company for each
group of 10 blocks)

» the city government pays for the valuable items found in the waste recovered,

Several groups were formed as a result of Government campaigns, These are: Block
Associations in tesidential districts, Women's groups, PTA (Parent Teachers Associations),
Nurseries, Boy Scouts and Consumers’ Co-operatives. Besides increasing waste paper recovery
group collection schemes have played an important role in increasing awareness on the waste
disposal and environmental issues on a local level .

3.2.2 Reasons for wasté paper group collection

The Paper Recycling Promotion Centre carried out a swrvey in October 1989 in order to
establish the participation rate of municipalities in group collection schemes. This survey
included 655 cities in addition to Tokyo cify. A total of 401 cities replied to questionnaires
(reply ratio 61.1%0). The survey showed that group collection was under way in 196 cities, and
in the remaining 205 cities group collection was in the planning and organisation stage.

' 11993, Kami no ressaikuru -Tokyo, Japan
? /Paper Recycling Promotion Centre - Perscnal communication by M. Hirose
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The reasons given for organising group collection were, in order of priority:

to decrease the volume of total waste

{o re-utilise resources

10 improve the environment

t0 improve communily spirit among the citizens,

5.2.3 Local authorities participation: snbsidics and rewards

Local authorities co-ordinate and supervise collective recovery schemes. They keep records,
including achievement reports for the groups involved, The government started to pay subsidies
in April 1989 (in most cases 3 to 10 venv'kg) depending on the location. In Tokyo the subsidy is
3 yenvkg. In other cities the payment of subsidy only started in late 1990. Local authorities also
provide materials, such as notice boards indicating the day and time of collection, stickers,
flags, waterproof coveting for protection.

The authorities’ active campaigning includes:

» PR in the local official bulletins
» issuing and distribution of leaflets and posters
s implementation of seminars, group discussions, ete,

The groups with the larger numbers of participanis were found to be the children groups
followed by resident of block of flats, schools P.T.A. and women's associations. Other
groups included: Association of Elderly Ciiizens, Youth Associations, Young Sportsmen Club,
Kindergartens and Nurseries *.

The collective recovery systemn adopted depends on local authorities and associations but in

general the waste paper collected is deposited in a designated container which is removed at a
specified time by the waste paper dealer,

The first collective recovery was initiated by the Toshima-ku prefectute in Tokyo and the
second was in Hiratsuka. Hiratsuka city - Kanagawsa Prefecture - has the best collection records
in the Kanto area (around Tokyo), there the local authorities initiated this recovery activity,

3.2.4 Independent Group eollection with no authorities intervention

The first private group was organised by a consumer co-operative in Hoya city (Tokyo
outskirts} in 1973 as a result of the oil crisis, At first it was an experiment - members collected
all re-usable waste jtems such as empty cans, bottles, fiuniture, clothes, ete. not only waste
paper.

3 1993, Kami no ressaikum, Tokyo - Japan



The main cbhjectives of the Recovery Co-operative were identified as

+ toreflect about their own life style

s toavoid wasting resources

* {0 improve consumer habits aiming at a sustainable use of resources (learning self discipline
through contact with used materials)

Soon the co-operative started to buy recovered items from collectors and sold them 10 dealers.
For about 10 years (1974-84) the activities developed well, Sales of waste paper were by far the
most important source of income, responsible for the maintenance of these co-operatives.
However in 1985 waste paper prices plummeted, and Jocal authorities started to give some
assistance by providing vehicles to recover recyclable wastes from routes previously established
by ihe co-operative.

The Recovery Co-operative still collects waste paper in several areas, but because of the
current low price they are at a twning peint and might scon close down,

5.2.5 Issues on group coliection from households
The idea of re-utilisation of resources and recycling is not sufficient te keep the activity going.

Recent findings from the Paper Recycling Promotion Centre indicate three following
problems:

o wide fluctuation in waste paper prices

» a stable supply of waste paper cannot be guaranteed. Dealers wﬂi not collect if prices are
oo low. :

lack of suitable collecting points
costs of local authorities are far too high.

it is very time consuming for households to perform the paper waste collection, sorting and
carrying to collecting points.

Under the current recovery system the local authorities are spending about 40 yenkg for
collected waste paper. When prices paid by the wholesalers are too low, waste paper dealers do
not piek up the material gathered by the groups.

Recenily group collectors started to recover milk cartons.. Participation by households is
increasing through consumer co-operatives. In 1993 the Co-op Kanagawa recovered 19 million
milk cartons, The municipal authorities in Kanagawa Prefecture save about 27 million yen in
refuse collection costs for every tonne of milk cartons recycled in the prefecture, However, the
corresponding cost of recycling is 156 million yen. Collectors are discouraged as recovered
material often ends up in the incinerators. "Co-op is willing to promote a renewable socicty in
which authorities, citizens and corporations deal with recycling together. However, Co-op
believes that rather than just consider the alternatives of disposal or recycling, it is imperative
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that we change our way of life' . Suppliers must take responsibility for part of the recycling
cost”, commented the Co-operative  group co-ordinator.

The principal groups promoting the recovery of milk cartons are: residential groups, primary
schools, farmers co-operatives and local consumers’ co-operatives. Some superstores have
collection boxes in their shops. As only a few agents deal with milk cartons, collection
channels need o be established.

3.3 Exchanging Waste Paper With Toilet Paper

Until the ate 1950s, recovery of houschold waste paper was generally by the following route:
Household-> Purchaser-> Dealer-> Wholesaler-> Paper maker

During the period 1963 to 1973, when economic growth was high, the consumption of paper
and paperboard products increased sharply. However, houscholds showed no interest in
recovering waste paper.

To meet increased waste paper demand, houscholds bad te be encouraged to step in and
improve the supply situation, The exchange of houschold waste paper for home delivered
toilet paper became popular. Most of waste paper recovered from households originated from
the tissue paper exchange scheme. Guifu Prefecture in Osaka registers that this exchange
system occurred in 1920 when brown tissue paper manufacturers exchanged their products
with waste paper from hounseholds,

Collectors in exchange for toilet paper { tirigami dealers) started as follows: In Shizuoka, during
the beginning of 1960s, trucks transporting unsold tissue papers decided to exchange them with
waste paper from apariment blocks with many residents. As they collected frequently,
househelds were relieved as most urban inhabitants are space-constrained. They got rid of a
bulky volumes of waste paper and in addition were supplied with toilet paper.

This system was copied nation-wide mainly in housing compounds such ag apartment blocks, It
reached a peak in late 1960s and gradually decreased. At present some 12 percent of waste
paper from households is being collected by this method. The amount of labour involved in this
operation 18 no Jonger compensated - it is impossible to make living with it
(koredewakuenaizo) say the collectors.

Lwring the early 1980s as a result of the second oil crisis, taxd drivers and salary men quit their
jobs to become waste paper dealers as it was a profitable business. They were called temporary
dealers as they disappeared when business became difficult. Traditional dealers are still in

business and they are responsible for the recovery of about 40 percent of waste paper generated
from households ® .

* /K anagawa Co-operative, Tokyo - Japan
*  Honshu Seishi . 1893 - Kami no ressaikurg, hiako no tishiki
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Nowadays tirigami dealers are seldom seen in urban landscapes. Many depots where tissue
papers were exchanged have disappeared. Ancther factor making business harder for these
dealers is that houses are empty during the daytime as housewives are out at their job.

Many households prefer to hand over their waste paper to newspaper distributors. Newspaper
companies promote their environmentally friendly image by collecting waste paper free of
charge when they deliver the newspaper. This seems to be more convenient than exchanging 10
kg of waste paper for a pack of tissue paper.

54 Collectors®’ Productivity, Costs and Proceeds

In 1982 there were 1200 dealers in Tokyo. Now there are only 300. This means that
“productivity has increased, since the recovery rate has also increased. Indeed the recovery
system improved and the amount collected per person has increased. Collectors for exchange
with toilet paper collected one tonne/day at maximum; whereas assisted by newspaper ‘offices,
they can now collect 3 tonnes in half a day. Group collectors can recover as much as 4 tonnes in
two howrs, In terms of index , the productivity is as follows: Collectors in exchange for toilet
paper =1; Newspaper distributors = 6, and Group collection = 16.

Table 5.2 shows different collecting systems, productivity’s and collection costs. These costs
include transport and cost of purchasing waste paper from generating sources. Figures from
Table 5.2 refer to 1990 when waste paper prices were higher,

Table 5.1 Productivity and cost gf some collectfing methods

collecting Aot Hme number of cost DEWSPEPET subgidics
system enllected epent pemsan ¢hiivekin 1f ’

(temiday)  (Gowrsiday) senkg yenkg { in kind o services)
colletars fn emchamge L 6108 1 2 0.75 il
for toilet paper
nagashi findcpendent)

sallector in exvhange 2 & 2 1.5 nif
of wilet peper with &
Gxed poute- fisashi

etreet colloctara ' They pet stppert from the shop
{emall shop) 2330 Adas 1 1.7% 1.5  alao some amall gifts such
{phis shop traza, fioxeda aa they promete
atstant) {13t 2} he shops.
groog eallectien for 2iad iwd  1proupoo- 1.5 15 Local awhoritics pay from 3
recycling ondinator plua $0 10 yenalog. PR and some
: valimilears) i-2 (1 = 2} pzafotance for gronp's mectings
Collection by [eeal Ita3 416 P 4 po 50 o
autherity directy or accarding to
o by & centraclar contractar

1/ shiirckin ix the price eolleeines pay o weds paper pencrators and it refer to old newspaper pice only.
Mita: Cost includes firel and other i expensss -zalary 3 exchaded,
Smmes: Eatiti no Ressaikum to Seimed Shi, 1992, Shigyoe Taimuz
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Independent collectors in exchange for toilet paper (nagashi} - The cost of these collectors was
about 2.73 yen/kg, including transpert and shiirekin. Shiirekin is “price” paid by collectors and
it refers to old newspaper grade. In addition to toilet paper, collectors paid from 0.5 to 1.0
yen'kg for waste paper. The transport cost including fuel and other minor expenses amounted
to 2 yer'kg. They collect from households.

Colleciors in exchange for toilet paper (tivashi} - These collectors have a fixed roule and they
distribute pamphlets or any other advertising malerial. Their productivity is higher than of
nagashi but their cost is also higher. Their cost amounted fo 3.5 yen/kg, and they collect from
households. '

Swmail sireet coilectors - They coliect from 2 to 3 tonnes in about 5 hours. They work together
with a shop assistant from one of several shops in a busy street . Shop owners wants to get rid
of their bulky waste paper and enjoy having a clean street to attract customers. They collect
good quality wrapping paper and Kraft bags, old newspapers and old comrugated cardboard and
cardboard boxes from stores, shops and offices. Their cost ranged from 2.5 to 4 yen'kg.

Group collection scheme for recveling - These groups are very ¢fficient and collect about 3
tormes in onty 3 hours. The group consist of one co-ordinator and several volunteers, up to ten
in a group. They sell the waste paper to dealers or if prices are low they just hand it over and get
subsidies from local authorities. The collection cost ranged from 2 to 4 yen'kg. A subsidy of 3-
10 yen'kg is paid by the local government.

Collection By government order or contractors - This type of collection is made through the
waste disposal routcs as established by the local waste disposal authorities or by contracting
companies. together with the municipal solid waste. Costs are same as for waste disposal, in

Tokywo is about 40 to 50 yen'kg. If a revenue is obtained from the sales, the cost is reduced
accordingly. .

In 1990, the average collecting cost for small collectors and collectors in exchange for toilet
paper was 3 venvkg [excluding salary]. The current collecting cost are about the same as
collectors pay much less [if any]for waste paper but pay more for transport. Old newspaper
price &t wholesaler’s gate is at 7 yen/kg. Most collectors however have no direct access to
wholesalers. Consequently they have to sell the waste paper to dealers thereby decreasing their
income even further. A result of the subsidy is over supply of poor quality waste paper which
depresses the market more. Dealers’ costs are high and often lower grade waste paper is left in
containers uncollected. The waste paper business community is asking government to promote
demand instead of paying subsidies for waste paper collection. The number of dealers is
decreasing with the increase in the number of cities subsidising waste paper collection,

3.5 Summary

Group collection scheme have proved successful in Japan, Government campaigns are

effective, and people’s main motivation for joining these campaigns is their concern for

environmental conservation. Compared to other collecting methods such as "collectors in
8




exchange for toilet paper” the productivity of group scheme was 16 times higher, with a
collecting rate of 2 tonnes per hour.

At present about 35 percent of waste paper is generated by the households, small shops, and
other dispersed sources such as parks, schools and stations. This waste paper is collected and
gathered in school playgrounds or waste paper banks owned by wholesalers. Curently about 1
to 1.4 million tonnes of waste paper is recovered through local anthorities solid waste
management schemes, at an average cost of 40,000 for unsorted and 50,000 ven/tonne of sorted
waste paper. Part of the 1.4 million tonmes of waste paper recovered by citizens group is
subsidised. The average subsidy is of 3,000 yen /ionne. As collection’s cost increased and
waste paper prices decreased, small collectors are having difficulties to cover cost which is
about 3000 yen/tonne,

Recently many of these groups have start to question the purpose of waste paper collection, as
it is not being consumed by industry. The over supply of waste paper collected from households
iz having an adverse cifect on the waste paper business and some proportion of waste paper
recovered with government subsidies is having to be incinerated.

The main problems identified by the waste paper business concerning the efficiency of group
collection are as follows;
+ wide price fluctuations
= stable supply of waste paper cannct be guaranteed. Dealers will not collect if prices are too
low,
» lack of suiable collecting points
costs of local anthorities are far too high.
it is very time conswning for the households to perform the waste collection, sorting and

carrying to collecting points.

The waste paper industry is cyclical. Should the present structure be dismantled, when prices
rige in future it may prove difficult to restore the channels which used to respond to fluctuations
of demmand. Some representatives of group collecting scheme suggest that rather than just
consider the alternatives of disposal or recycling, it is imperative to change the present life style.
Suppliers must take responsibility for part of the recycling cost, and government should
stimulate demand for waste paper and make available suitable collecting peints. The present
“ring” system is not efficient. Subsidised collection is pushing collectors out of business.
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6. PRICE TRENDS OF MAIN WASTE PAPER GRADES AND IMPORTED
WOODCHIP

This chapter summarises the price trends for various grades of waste papcr from 1981 to 1994,
Waste papet prices may vary according to woodchip and recycled product prices. International
chip price trends from major supplicis are given for the period of 1990 to 1994, Movements of
waste paper from generating places to paper manufacturing places are also included in this
chapter.

0.1 Trends of Waste Paper Prices

Figure 6 shows price trends for four grades of waste paper for the period of 1972 to 1992,
These prices are monthly averages and refer fo paper makers purchase price in Tokyo with
exception for the grade “fine paper printed” which refers to prices in Shizuoka. Tigure 6 also
shows irends of consumption, supply and buifer stock over the 20 vears pericd. The price
differentials between grades are in general large when prices are low but tend to be smaller
when prices rise. As a rle, old magazines fefch lowest price except during the first oil crisis in
1973 when prices reached the highest historical record of 60 yen/kg regardless of grade. There
has been a wide price fluctuations over this last 20 years showing a cyclical trend in the waste
paper business.. Table 6.1 shows price trends for seven grades of waste paper for the period of
1981 to 1993

Waste paper prices have been falling since 1984, Comparing prices ftom June 1984 to April
1992 there has been a decrease of 8 yen/kg {old news); 9 yer/kg (magazines) and 12 ven'kg
{cardboard boxes). Taking June 1984 prices as 100, prices in April 1992 would be: newspaper
68; magazine 59 ; cardboard 6. The price decrease in real terms for the period 1984-92 was
more than 30 per cent. In June 1986 prices at mill gate were at the bottom and many
wholesalers bankrupted.

Figure 6 shows that in December 1991, buffer stock reached the highest point at 900,000 metric
tonnes of waste paper. A supply surplus period during 1992 to 1994 was respensible for low
current prices. However the stocks are now at lowest tonnage as most of it was exported by
the end of 1994, Wheolesalers were confident about future market prospects, but they are now
disturbed as over supply tay confinue due to government subsidies.

When waste paper prices paid by papermakers [mill gate prices] are low, wholesalers and
intermediary dealers make losses, However when costs exceeds revenues for small collectors,
they are unable to pay for the paper collected. Instead a fee is paid at the sources for removing
waste paper. If removal is government responsibility a subsidy is paid.




Table 6.1 Price Trends for Waste paper
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6.2 Relation Between Waste paper and Woodchip Prices'

Waste paper prices are influenced by prices of imported pulpwood. Recent trends of waste
paper prices converted in US dollars are given in Table 6.2, Figures in this table should be taken
only as an indicative as averages (some monthly, other annual average) are not consistent.

Table 6.2 Mill gate waste paper prices - annual average in USS/fonne

Yey BExchanperate  Hard whits Woody Printed  Caleur print fd news Ofd Q00
I yenUSS shawings shevlngs woodpring wandfies magerines
1985 130 513 M1 202 140 24 95 131
1990 150 437 30 200 147 107 73 113
1991 139 480 318 197 143 127 1Ml 126
1942 135 433 243 181 120 123 55 136
1593 133 g3 280 157 106 107 63 111
1504 120 417 317 183 0% 117 &7 117
1965 i fa 300 na (71 149 0 130

Bots: Price for 1993 refers o hiarch price
Souriey! Paper Recireling Promotion Centra
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Pulpwooed prices - Pulpwood demand in Japan fell for the second consecutive year in 1993,
Softwood consumption totalled 15.5 million cubic metres, down 7 per cent on 1992, Hardwood
consumyption totalled 20 million cubic metres in 1993, down 2 percent on 1992. Even with the
increased demand for woodchips in late 1994, there has been adequate supplies, and as the
market continued fo improve, prices in early 1995 started to move upwards. However, the
coniribution of imported pulpwood to the total supply continued to increase as domestic
production was further reduced. Imports totalled 59 percent in 1993, up from 53 per cent in
1890, and had increased to 63 percent in 1994,

o0 000

! /The international woodchip trade: supply and demand trends and the outlock for 1993
A comprehensive analysis by: DA, Neilson & Associates, Rotorua,New Zealand-Robert F, &

Associates, Tacoma, Washington, USA.
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Table 6.3 Recent datu on Japanese pulpwood supply

(in 1,600 cubic metres)

Pulpwood 1990 1991 1992 1993
supply _

Domestic 17,965 17,188 15,925 14,482
Imported 19,983 22,572 21,275 21,041
Total 37,948 39,760 37,200 35,524
% imporied 53 57 57 59

Source: D.A. Neilson & Associates, Rotorua - New Zealand

Almost all {98%) of pulpwood imports into Japan are in chip form. The United Siates Pacific
Northwest (JSPNWY) still continues to be the major supplier of softwood chips to Japan with
3.8 million cubic metres imported in 1993 out of a total of 7.1 million cubic metres. Other
suppliers are shown in Table 6.4. With regard to the hardwood chips, Australia and Chile are
the major suppliers. International chip price trends are shown in Table 6.4 and 6.5.

Table 6.4 International Japanese Softweod Chip Price Trends in US$ per BDUFOB I/

location Us PNW Canada
type Douglas fir SPF

supplier Tacoma Vancouver
1990 117.0 118.5
1991 122.0 1236
1992 122.0 123.0
1003 125.0 122.0
1994 122.0 126.0
1995

Source: DLA, Neilson & Associates, Rotorua - New Zealand

Anstralia Chile

P.radiata P.radiata

Portland San Victe
107.0 87.0
1135 87.0
112.0 87.0
1120 87.0
109.0 28.0
(112)

1/ 2.35 green metric tonnes = 1.0 bone dry unit (BDU) for softwood
Table 6.5 International Japanese Hardwood Chip Price Trends in USS per BDUFOB I/

location US PNW US South Australia Chile
type Alder Oak/Hicky Eucalyptus Beech
supplier WVarious Mobile NFP Various
1990 113.0 91.0 116.0 90.0
1991 120.0 91.0 115.0 90.0
1992 117.0 91.0 114.0 91.0
1983 120.0 95.0 102.0 91.0
1594 123.0 97.0 116.0 93.0

Source: DA, Neilson & Associates, Rotorua - New Zealand

1/ 2.0 green metric tormes = 1.0 Bone dry unit (BDU} for hardwood
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6.3 Prices of Some Paper Products

Table 6.6 gives prices of several types of tissue products. It shows that prices of tissue products
(toilet paper-tirigami) made out of 100 per cent recyeled fibre are higher than those made of

virgin fibre.

Table 6.6 Prices of Tissue and Toilet Paper Products, 1994 (in yen/kg)

Tinganid

vear‘modih
1004

Jan
Feh
Mar
Apr
May
Tun
Jul
Aug
Sep
(81
Mow
Diec

Avg 1904
Avy 1893
1984/ 1993

In USS per tonme: fir sveraps Hasue product:

Tatal

0

1893
1905
188.5
1675
1B4.2
1858
1866
1858
1859
1829
1834
183.6

186.2
20584
B8R

Tissue
paper

=50% virgin L% wp

(2

2004
2056
199.2
1953
1931
158,56
200.6
1582
1980
136.7
1980
1584

158.2
2304
£3.1

Avg 1993 - US$1,552onne
Avg 1994 -TISY 1,550 tonne

Source: Association of lissue products manufacturers - Tokye, Japan

Tirigami is almost entirely consumed by companies, They pay a premium to promote
environmentaily friend image. The quality of tirigami is inferior to toilet paper made out of 100
percent virgin fibre. Young consumers (below 20 years old) do not know what tirigami means.

3

18359
1513
180.7
182.0
1803
1702
180.2
175.0
179.8
1784
1792
1782

1800
189.4
4.9

Retailers do not stock this product.

Toilet sanibary Towvet
paper toweks paper
190% virgin 1% virgin  50% wp
(3] 5 {4
1718 ELYR 1956
170.4 1752 2020
40,8 I70E 2672
1468.1 I81.7 2065
167.2 1723 1907
14663 6l 2013
1683 a8l 2008
1466.1 94,2 201.3
1672 174.1 2001
1527 7T 4.0
lal2 I & 19460
la2.6 3920 199.4
1687 3800 2L
1E2.9 nat d b
915 1{K.2 D42

other high
quality

100% virgin
M

287
2335
574
2334
2325
417
307
2383
2412
2327
226.0
2372

M3
2308
977

{34
i %4
prermium-

(&)

6.8
6.3
&0
g1
74

72 -

T
51
T8
a1
9%
1%

T4
4.0

6. 4 Comparison Between Waste Paper, Woodchips and Paper Product Prices

1993
1994

W3

te papert

(old news)

107
117

in US$/tonne
woodchips #  tissue paper
(from US) {average-all)
120 1,552
123 1,552

* US$ per BDU, refers to Alders price from USPNW
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This table oniy indicates that all three columns follow the same price trend. A more detailed
siudy is needed 1o find out how these data ave correlated. Among difficuliies to establish a
comparison between waste paper, woodchips and paper products prices are the iollowing
factors:

-thers are large differentials between waste paper grades
-lhe availability of stocks at paper makers factories
-clear record of utilisation rates for each paper product
-woodchips prices - trading pattern , ete.

- manufacturing costs are not easily available

The Paper Recycling Promotion Centre is currently carrying out a study using a long term
price series of waste paper and several paper products. Several questions need to be answered :
Stabilisation of prices by buffer slock, woadchip import prices, recycled paper prices, ete.

6.5 Waste Paper Export Prices

Figures from Table 6.2 and 6.3 show that woodchip prices had increased from 1990 to 1992.
Waste paper prices should have increased as result of increased demand compensating for the
woodchip price increases. However waste paper prices continued to fall due to over-supply.

According to a major wholesaler " Araishoten " from Arati-ku (Tokyo) the waste paper exports
have increased since 1992 because: The USA started to recycle the old newsprint wastes (target

to increase utilisation rate for 40%) which used to be exported to Asian countries such as
Taiwan, Kotea and Indonesia.

These Asian countries then turned fo Japanese suppliers who were willing to decrease their
stock in order to get higher prices from local papermakers. During the first quarter of 1992,
OCC export fob price was 7 yervkg, about half of the domestic price. At present the OCC
export price has increased and is comparable to domestic price at about 14 yen'kg. Althongh
this price level is not satisfactory for the wholesalers they are confident that prices will soon

move up as the waste paper demand increases and paper and board product prices have been
increasing.

Comparing these prices for first quarter of 1993 and 1994 there has been an increase of 10%
indicating demand overtaking the supply. During the last 2 years paper companies with
considerable over capacity increased production fo take advantage of low woodchip and waste
paper prices, As demand for paper products mainiained depressed papermakers could not afford

1o rise waste paper prices until recently. Now there are no stacks of either waste paper or paper
produocts.

Wholesalers are confident that prices will now move upwards due 1o higher virgin pulp prices
and inereased international demand for waste paper. There are at present some 200 wholesalers



of waste paper in Japan, In Arati-kn alone there are twenty. Together the amount of waste paper
handied is about 600,000 metric tonnes/year.

6.6 Movements of Waste Paper Stock in Japan

Waste paper has to be transported to areas where the paper faciories are located, The generating
places and consumption places are listed in Table 6.7 The average waste paper transport cost
within the country is quoted as 6 yen/kg, Papermakers have asked the government to provide
some financial assistance to make recycling more competitive,
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Table 6.7 Movement of waste paper in Japan - from generating points to paper mills

Generation
Hokkaldo  Tothoku KanakKo-Shinedsy  Shizuaks Chuba Hokonky Kl Chegoku Shikaku Kyuehu Totel Propod
Camsumplion
Hekhakde n2ayed 105544 B3T 865 28, 7e3 1,204 TS5 10
Touhoke s02184 260,343 20552 A58,181 5
Hatiho 11,526 2027040 55 287 12,137 11 460 2118350 18..
Ehizuoks 1,586, 852 §313  FIF3 2T A2E 114,892 1100 2 248 G6G 187
Hokurik 35,8684 42,8653 £2.00 1H.5985 2478 197471 S83.00 1620 BE0, 551 G..
LChut 40a 73,831 B0, 497 17,060 187,346 13300 1184377 1
Kinid 12,644 IR0 1,251,386 Tr2.00 1278 1,246,088 10
Chugoku 2259 145 450 & 888 TA684 184,643 Tk
Ghinkakau 118,839 LR M1 HE0 144088 184068 146,176 B95208 8.2
Kytahu 5189 LA} 22,137 S84032  TARETS 8.5
Total E27A4  BTORNS A G14008  MATEZ 4T3 1284086 265003 ZAE0E0E 377068 210.3B3 AMD.01Z 11,488,183 o0.r
Proparion 4.5 L1 40.2 18 3.0 1.2 23 14,8 a3 1.9 T.0 00,0
Table &.7.1 Supply of okd news classlfied by regions in Jopan {Jen-Teer 13925 fmyatrie 1
Craneralior A
.. Hokkakde  Tochoku MamtoKo-Shinelsu  Shitwcks Chubu  Hokorku Kiki Chunolu  Shikoku Kyushuy Total Prope:
Coneumption
Holdakde 211 Bdd TG 433  AA7 273 50,754 588,104 3
TaHweku 158,378 145,259 Ba.0 304,783 10
Karto 2088 2913 | 257,00 3,MHE 220,053 ¥
Shizuaka 354,123 3,183 45,135 268716 o7.553 S168,515 17
Holmrik 14,506 12,458 8165 52 327 17,854 108,825 L}
Chuby 181 1,683 266,730 41481 311,465 10
Kinki B2 82T B2,827 2
Chugoku A21.00 20,212 4000 EE5.00 o139 o
Shinknku 38815 35 588 262, 76D =%t 58570 33041 919,160 20
Kyt=hu 75.00 11201t 112088 3
Tota 217,844  Z¥LE00 1,200,360 2TATE 45135 338656 §Z,A3EZ S09.6B8 110173 82010 195116 2.201,072 1
Propartion 74 74 4.1 08 1.8 1.2 1.8 180 ar 2.3 85  1oop
Tahie 8.7.2 Hupph of OM comugaled conlainers classiied iy regione In Jepan (fan-Dec T3 frnetric t
- Genemlon
i © Hokkaddo — Towhoku Kontakn-Shirefey  Shizooka Cherhu  Hohodike Kinld  Chogoku Shilkake Kyushu Tatal Propo
. Consumiption
" Hoklomkdo 222424 28,036 174873 35,004 450 337 .
" Toutoku 224,428 61,377 22 180 . A07 8B5S :
Kanlo 2958 1,00650E 39,521 B 2EG 3235 1,087,082 1!
Shinmka TOABTG 175 1862382 1389848 15,670 1.042.748 1
Fokriku A 508 28,384 4201 M08 147452 154,008 434,400 AN 2TT i
Chubu 14,090 58 01 3803455 a,748 Bt GB4 133400 5320 !
' Kinkt 512 T13.00 729974 TrI.O0 1,278 741,740 1
- Chugelu 0472  B2556 1,358 £008  7E.795 :
Zhiln bk 19,273 22141 38,948 52 Q45 82713 64,863 Fatii B} H
Kueher ) BEESE 17240 375,888 450,87 ;
.. Tatal 2z 424 A2 422 1,983,796 148228 186424  EB1.0TT 167,213 1,051,928 173534 115,589 447680 5523388 al
. Prpartion A0 Ed . 364 27 a4 123 2.8 100 371 21 &1 1000
" source: Papar Recyclng Frometion Centra
e e e e —— e —— - - - - - - - ==
9




6.7 Summary

Waste paper prices decreased sharply in real terms from 1984 to 1992, During 1983 and 1984
collectors had an income of about 300,000 yen/month and the system was working well, In
1986 papermakers prices to wholesalers went below 10 yenkg and many deatersfcollectors
went out of business, Tn 1982 there were 1200 people but now it is reduced to 300 in Tekyo

city.

Many co-operatives bankrupted in these last 10 years and although some price improvernent
took place along this period, there has been an ace shortage of people willing fo join the
business. As a result there has been an sharp increase in the productivity: the recovery system
improved and the amount collected per person. has increased.

However due to low market prices wholesalers were operating with reduced profit and in some
cases with losses during the last four years. As the papermakers and wholesalers run out of
stocks and as the infernational demand for waste paper seems to improve, and with the trend of
increasing woodchip prices the long-term market prospect for the Japanese waste paper could
be brighter.
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7. WASTE DISPOSAL: RECYCLING , INCINERATION AND LANDFILLING

This chapter looks into the stucture of the waste management sector in Japan. Special
importance is given to municipal waste and the implications of the increasing proportion of
waste paper in total waste disposal. About 50 per cent of waste paper is recyeled. The
remaining 30 percent is used as feedstock for incinerators and goes to landfill either as
incinerators ash or directly. The policy of minimising landfill resulted in increased recycling
and incineration of waste paper. Companies engaged in waste paper recycling are becoming
less competitive and siting new incinerator plants in densely populated cities is proving
increasingly difficult. Although in the past Japan has paid little attention fo cost effectiveness
because of the availability of Jow cost capital, this trend is rapidly changing. The Ministry of
Health and Welfare organised a Study Council to draw up proposals for economic methods of
waste reduction. Suggestions frem the Council are also included in this chapter.,

7.1 Background

There is an acute shortage of landfill because the area is so densely inhabited , with a
population of 124 million, combined with a fast growing economy. Specialists who have
recently visited Japan recognised the excellence of the waste management system, The main
foctor in the success of reducing waste in Japan has bean the high participation of households:
about 30 percent patticipate n sorting waste according 1o Tecyclability and combustibility. The
second most important factor has been community participation in the local authorities’

decisions about siting wasle disposal facilities, such as waste processing plants and
incinerators, in the Centre of towns.

However the behaviour of the Japanese people seems to be changing. Events in 1994, such as
the replacement of the prime minister every second month, reflected a growing social unrest. In
Tuly 1994, anti-government demonstrations were reported in Arachi ward, where most of the
recycling business is concentrated. Demonstrators there wanted the government to stop
subsidised collection of waste paper. In another Tokyo ward, a project for a new incinerator was
cancelled because of local opposition. Land price is at a premium and residents clain: that
prices of real estate will halve due to continuous noise, smell and smoke '/,

At present municipal solid waste is controlled by local government. So far incineration with
heat or power recovery has been the major disposal method, The option of recycling as a
strafegy of waste minimisation was introduced in 1991. Legislative measures in force are
Hexible allowing negotiations between local authorities and communities.

'f Ministry of Health and Welfare, March 1995,



72 Waste Management Policy and Legislation

In Japan policy on waste management is set at the national Jevel by three governmental bodies:

s Ministry of Health and Welfare (MIIW), tesponsible for municipal solid waste

e Ministry of Intemational Trade and Industey {MITI), responsible for industrial wastes, and

« Ministry of Environment, responsible for sefting standards.

Incineration has beer much promoted in Japan as an appropriate means of waste disposal in
terms of sanitation and energy conservation, The Water Supply and Environmental Sanitation
Department of the MHW slates that “incineration plants, if fitted with suitable end-of-pipe
abatement technologies, or indeed, if designed specifically to eliminate air poliution, provide
numerous advantages, ranging from the lack of need to store waste, to the benefits of recycling
heat and certain product categories as a result of the process, The ratio of incinerated waste to
landfilt is therefore important as an index of progress towards fully integrated and sustamable
waste nnm-engen:uf:.nt'‘2 IR

Although there has been an increase in the ratio of incinerated wasie, eXcess waste still has fo
be disposed of in landfills. Availability of landfill sites is cwrently an urgent problem,
especially in urban areas, The metropolitan area (Tokyo, Saitama, Kanagawa, Chiba) which
produces one quarter of the total volume of waste in Japan has almost exhausted its local sites.

Over 30 per cent of local governments in the metropolitan area depend on private companies
from other prefeciures to treat waste which exceeds their own capacity. This has become a big
threat not only to the environment but also to the finances of local goverument.

The cost of landfill operation has increased because of stricter environmental regulations. Waste

disposal in landfill creates potentially dangerous air pollutants (e.g. methane) and water
pollution from ruri-off and leachate as shown by a case study in Fukuoka 3.

Roles of ministries invelved in waste management

Minisiry of Health and Welfare - This ministry has overall responsibility for waste handling and
for administering the Waste Disposal law 1970. This law establishes the following:

3 Quality of the environment in Japan 1990, Environment Agency, Government of Japan
¢ Matsufujl, Y. and Hauashima, M. 1994, Remediation Technology at Tilegal Dumping Site and Landfill site
in Japan. Fukuoka University.
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o classification of wastes [ indusérial wastes, generated by business and industrial activities
and generad, all other wastes including residential wastes]

o definition of responsibilities [ Industries are responsible for their industrial wastes;
Prefectural governments are responsible for monitoring the generation and movement of
industrial wastes Municipal goverrments are responsible for public cleansing by performing
waste disposal operations]

« allpcation of financial support [ regulates the provision of finarcial support by the National
Government to the municipalities for wasie processing and dispoesal facilities]

+ regulation of landfills standards [ establishes the requirernents for provision of liners and
leachate collection and treatment system]

The Waste Disposal Law was amended in 1991 to take info account developments in waste
management since 1970. This amendment established the waste management hierarchy and
epacted the Recycling Law.

The waste management hierarchy is established as:

» waste avoidance

* waste minimisation

¢ rcuse and recycling , and

« sanitary disposal {incineration)

Ministry of Mnternational Trade and Industry - The Recycling law was pioneered by MITL,
which bas a central role in its implementation and seeks specifically to-

» promote the use of recycled resources as raw materials within the relevant industries.
» promote the use of by-produets (e.g. ash from incinerators)

The Recycling law establishes guidelines for recycling of both municipal and industrial solid
waste, Targets are set for the utilisation of collected waste paper, glass, etc. These targets relate
to materials recycling only although MITI is keen to promote waste-to-energy “rLar::}ncling"4 /.
MITI provides several fiscal and financial incentives to the recyeling industry . Research and
public education on recycling is carried out by the Clean Japan Centre which is supported by

MITI {zee chapter 3).

Ministry of Envirorment - In 1991, this Ministry created the Japanese Environment Agency.
This agency has now been elevated to full cabinet position and is responsible for sefting
nationa! minimum standards, after negotiations with MIT], for air emissions from waste
incineration plants.

*} Waste management in Japan, 1994, Instintte of Waste Management, Northampion, England



Air pollution control is regulated by the -Air Polhution Control Law- with municipalities usually
imposing more stringent requirements on any plant within their jurisdiction™ /. The incineration
process is managed in order to ensure that operalion meets the standards that have been agreed
upon with the neighbourhood residents.

As a measure to deal with hydrogen chloride and sulphur oxide in exhausi gas, scrubbers
utilising sedium hydroxide have been installed, and they have been highly effective in
removing these pollutants. In order to deal with niftic oxide, catalytic and non catalytic
denitrification equipment is being used in addition to the present incineration control
equipment. Mercury and dioxin in the emissions are measured on a continuous basis. At
present, they are at a level where no harmful effects on human health ¢an be found. Table 7.1,
showing pollutants in exhaust gases and drainage from incineration plants in 1992 is attached as
appendix 2.

7.3. The Effects of 1991 Amendments to the Waste Disposal Law

The amendments inroduced in 1991 did not produce results as expected. The amount of waste
has continued to rise drastically In recent years, because of life styles and industrial
development in which large quantities of products are produced, consumed, and disposed of.
The capacity of waste treatment facilities has not kept pace, especially that of landfill. The
increase in expenditure for waste disposal is becoming critical. The market prices of recyeled
products have fallen, and indusities are reluctant to increase recycling. Attempts at legal
enforcement to improve this sitvation have failed. The MHW is considering the introduction of
economic methods [¢harging fees] for waste disposal.

Legal enforcement -Two bills aimed at strengthening the regulations on waste were approved in
October 1992: the amendment of the Waste Disposal and Public Cleaning Law, and the Law for
the Promotion of Recyclable Resources. But both were watered down to the point where they
will do little to improve the sifuation, The legislation was intended to curb pollution at the
source, both by suppressing the production ef goods that cannot be recycled and by placing
responsibility on manufaciurers for the disposal of their products when they are eventually
discarded, but the relevant provisions were robbed of their substance ° /.

-When the revision of the Public Cleaning Law was being drafted, the Ministry of Heath and
Welfare fought for the inclusion of & no-fault lability clause that would have obliged poliuting
companies to pay compensation, but when this draft was circulated every single Ministey except
the Imperial Household Agency objected, and the provision was scrapped.

3 Same as 4
8 F'Yorimoto, K. 1994. Buitding a recycling society. Look Tapan, December 1994,
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-The amended Public Cleaning Law provides for prison terms of up to three years and fines of
up o 3 million yen. Many agres that what is really needed is the introduction of the "polluter

pays" principle. Larpe corporations now pass the responsibility for waste disposal en to
medium-sized subcontractors, which in turn pass the buck to the small businesses under them.
Naturally, these small firms do not have the funds to dispose of the refuse properly * /.

Economic measures - The Ministry of Health and Welfare, set up a “Study Council to study

alternative methods for waste reduction™. The study council main recommendations were

published in September 1993 and can be summarised as follows::

Simultanecus implementation of three economic measures should be adopted because they are

fair, efficient and feasible, These are

1} collection of fees according to the quantity of solid waste in the collection stage

2} collection and processing (including recycling) by manufacturers and distributors in the
production and distribution stage

3) recycling of recovered waste material according to established targets

The council reported that the measures need to be introduced together because if any one of
them is introduced alone, its effectiveness is limited. It suggested that not only the
administration take responsibility for wasle reduction and recycling, but also producers and
consumers should play active roles, and it called for a new system to be set up.

Rationales to charge waste disposal fees for reducing waste

Disposal siage - In Japan there is no charge for the collection and waste disposal. People only
pay a small fee for disposing of large items such as beds, t.v.'s, fridges.etc. It is suggested that
15 unfair that no distinction is made between those who makes an effort to reduce waste and
recyele and who do not.

Production and distribution stages - Manufactorers and distributors do not pay the cost of
waste disposal, so they are not interesied in developing recyclable products or avoiding
excessive packaging. Companies making efforts to reduce waste pay the costs, reducing their
competitiveness,

Recyeling stage - Collected resources are not all recycled. The recycling system does not
promeote the principle of waste minimisation. The economic limit of use of recovered wastes in
industrial produetion has been reached (chapter 2).

The Study Council conclusion is that the current waste treatment system does not minimise the
costs: As only the public sectors is responsible for waste treatment, the cosis of waste reduction

Ty Mishigawa, K. 1994. Today’s issues on waste disposal . Waste Management Association, December report.
Tokyo,




and recycling are not imposed on each economic unit® /. Government agencies are continwing
discussion wilh representatives of the private sector on the feasibility of new measures

7.4 Classification of Waste
Waste is classifted in Japan as cither general waste or industrial waste.

(eneral wastes are the naunicipal solid waste consisting of household and business waste and
night soil. Municipal wastes [household and bustness] are further subdivided into combustibles,
non-combustibles (sorted waste), recyelable, bulky and hazardous,

Industrial wastes are freated in principle as the responsibility of proeducers. The velume of
industrial waste in recent years has been more than 300 million tons per year. This is & times the
volume of general waste. The main items of industrial waste are cinders, sludge, oil, acid,
alkali, plastic, etc. Part of these are recycled. Recycling rates varg according to the nature of the
waste, Metal and paper are some of the most recycled materials

Classification of waste in Japan

wastes

a) general waste

al) municipal
waste

a2) night soil

al.l.household

al.? business

-combustibles
~non-
combustibles -
recyclable
-bulky wastes

-hazardoos

b} industrial waste wastes

Source: Ministry of Health and Welfare
7.3 Composition of Wastc
. Official nation-wide statistics on the composition of waste are not available. Figires from the

Japan Paper Association indicate that waste paper accounts for 27 percent of total municipal
solid waste'"/,

81" Tanaka, M. 1994. Waste Reduction by Economic Meathods, The Institute of Public Health, Tokyo

f Fublic Cleansing Services, 1994, Tiokyo Metrapolitan Government

"¢ Quoted from Miti’s Study Committee report, 1994, “in view of the shortage of final disposal facilities for
municipal solid waste and, in order to conserve resources, the paper and pulp industry is required to use even
more waste paper, which accounts for 27 percent of total mmucxpal solid waste aceovding to Japaness Paper
Association”
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However data on composition of waste in Tokyo are published on a regular basis. The Bureau
of Public Cleansing carries out regular surveys on the composition of combustible and sorted

wastes (include non-combustible and waste unfit for incineration). In this survey the Bureau
collects samples from 12 incineration plants four fimes a year for combustible wastes, and from
18 waste collection poinis twice a year for nop-combustible wastes. A typical composition of
combustible wastes and soried wastes is as follows:




Table 7.2  Composition of Combustible and Non-Combustible Waste, FY 1992, Tokye

By weight, wet basis (in %)
type of waste combustibles non-
combustibles

waste paper 44,2 12.%

food waste 334 4.4

textiles 3.8 -

plastics 74 214

glass 0.6 279

metals 0.3 25.1
grazs,wood,eic 1.5

others 1.3 6.8

Total 100.0 100.0

Source:; Bureau of Public Cleansing - Tokyo Metropolitan Government

It was noted that only 90.6% of combustible waste was in fact combustible. About 7.7 per cent
was unfit for incineration and 1.6 per cent non-combustible. Food waste has been recently
decreasing while waste paper sharply increasing. This increase of waste paper contributed to an
increase in calorific value of the total waste during incineration, which diminishes the capacity
of incineration plants.

On the other hand, non-combustible wastes and wastes unfit for incineration have been
separated incorrectly. Combustibles make wp 20% of sorted wastes. Results from a survey of
waste composition from households and offices carried out by the Bureau are shown in Table

7.3
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A Table 7.3 Composition af General Wastes From Houselolds and Business

’F\' Type of waste households business

- waste paper 22.1% . 46.4%

. food waste 48.6% 217

- non-combustible waste 11.4% 11.4%

-~ unfit for incineraticn 9.4% 13.1%

-~ wood,etc 6.7% 5.3%

- textiles 1.8% 2.0%

;H'\ ' Source : Bureau of Public Cleansing - Tokyo Metropolitan Government

-~ 7.6 Collection and Sorting of Wastes

o "The sorting of waste by the householder became more efficient in mid 1980s. The sorting was
= initiated to counter the rising calorific value of the wastes and the subsequent damage that this
' cansed in incineration facilities, Combustible waste is taken to incinerators, recyclable to

. merchants, and non-combustible wasle is directly landfilled whilst the buiky waste, afier
' crushing and recovery of metals, is also incinerated with the combustible fraction™ /.

Instructions on the proper way to put out waste in Tokyo's 22 wards are placed everywhere and
diseussed continuously on TV. The main points contained in the instructions are:

e )
' How to sort - Household waste should be soried into three main categories:
ﬁ a-Combustible waste (burnable)-Collected thres times a week.
L b-Non-combustible waste (unburnable and unfit for incincration)-Collected once a week,
. . Instructions for recycling of combustible and incombustible wastes are:

For both types of waste - recover all recyclable wastes. These are: milk
~ cartons, newspapers, magazines, cardboard boxes, bottles, cans, Styrofoam
' trays, etc. For enquires about recycling contact the neavest City Hall in your

o ward. In Adachi and Shinagawa wards the Burcau collects certain kinds of
. recyciable twice a week.
) Y fPatel, N.M. 1992, Some observations on rmicipal solid waste management in Japan. Report for the
o Department of Trade and Industry, Ontario
- 9




c-large-sized waste- Collected upon application (two collection days per month are
designated in each area) - Collection of this type of waste is charged, fees vary with size
and type.

Examples of some current fees for the disposal of Jarge-sized wastes: Refrigerator{ Yen
1900), TV set(Yen 1,400); Living room sofa for 3 persons{Yen 1,400)
Agquarium{Yen500);Dead animal( Yen2,6003,etc.

How to puf out waste - Combustible and non-combustible wastes should be placed in a
plastic container with lid or in Tokyo Metropelitan Govenment approved serni
trangparent waste bags or any other transparent bags.

7.7 Quantity of Wastes - Statistics of Waste Treatment

Generation of wastes - The quantity of waste generated increased steadily until around 1970,
but temaporarily decreased after the oil crisis in 1973 12/, Later the amount of waste generated
levelled off. From 1986 on it suddeniy increased. The total quantity generated in fiscal 1990
was 3.4 million tormes and in 1991 was 50.7 million tonnes. Although the rate of increase
slowed from the preceding year, the guantity is still increasing.

Disposal of wastes - Disposal of general waste matter is the responsibility of Municipalities
according to waste disposal law. However, figures from 1991 show that 48.8 % of waste was
collected wnder the direct contrel of municipal authorities, whilst 31.9% was entrusted to
subcontractors, and the remainder including recyclable was collected by licensed
subcontractors, Methods of waste disposal are classified into: incineration, divect reclamation
(lemdfilling), composting and recyciing.

Table 7.4 shows the amount of waste generated and treated in Japan from 1982 to 1987. It
should be noted that percentage of incinerated waste increased from 65 percent to 73 percent
during the period 1982 to 1987.

" /Tanaka, M. 1994. Institne of Public Health, Tokyo
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Table 7.4 Waste Disposal in Japan - 1982 to 1987

1982 1983 1084 1985 1946
a, Total papulation (in thousand persons) I/ 118,58 114,210 120,166 120,774 121,801 122
b, Total waste disposal [b1+ B2 B3 ]1day) 2 121,857 116,564 117916 119,041 122 598 120
bl planned cotlection volume (tday} 93,230 92,529 740 05, Ol e Yy 10l
b2. dircet bringing-in volume (tday) 22,00 18 447 17,850 16,842 18,274 1¥
b3, selftrealment T recycled) (tiday) #5601 5,888 5326 5,250 4,905 d
<. Waste per person [ab] (griday) 1028 Q0 98l Q86 1007
Planned treatment volvene .
d. mémveration {t'day} 75,264 TI022 T7341 0370 84548 b
. pereeniage of incinerated waste 6%5% 5% 59% 1% . T2%
f. Iandflhng (tday) 37261 32841 11535 poo? 29008 2
g- pereentage of landfilled waste 32% 28% 17% 6% 5%
b, eomposting (tday) 1635 211 206 184 163
1. perecntage of composting {t/'day) 0% 1) 005 (i1 0%
}. others 2566 2901 3008 3225 ITE
k. pereonge: of athers 2% i) % 3% %
. Fotal [d+Fra+j] or [b-53] {tday) 115256 . TH0OTS o 112590 113782 117693 1z
" F Tojai in fomnesiycar 42068440 40505873 41005350 41530430 42957945 4480
m. Tota! disposal of waste generated in
people’s Tife Tb) B3] (tday) 99831 28417 16 102155 104324 10
n. Total disposal por persem {gr'day) $42 826 333 ] 557

Srurce: Mimstry of Health and Welfars, 1990

Statistics of waste treatment for 199¢ and 1991 are given in Table 7.5 The Table shows that the
ratio of waste disposal by volume reduction [percentage of wastes that underwent intermediate
treatment, such as incineration and crushing, to the quantity of wastes collected] is continuing
10 inctease each year, It was 79.6% in 1990 and 83% in 1991. This increase indicates that
waste treatment facilifies have impreved and infermediate treatment has been promoted. In
1991, incineration accounted for 74.3 percent and the other intermediate treatments such as

composting, and crushing, accounted for 8.7 percent.

Table 7.5 Incinerated and landfilled municipal wastes in 1990 and 19%1- in metric tonnes

Japan 1990 1991
waste generated 50.4 40,000 (100%) 50,770,000 (100%4)
volume reduction 1/ 40,150,240 (79.6%) 42,139,100 (83.0%)
-incinerated waste 36,720,320 (72.8%) 37,722,100 (74.3%)
_other waste reduction 3,429,200 ( 6.8%) 4,213,916 ( 8.7%)
landfilled waste 10,289,760 (20.4%) 8,460,000 (17%)

Spurce : The Institote of Public Healik, Ministry of Health and Welfare
1/ Refers to the percentage of the guantity of wastes that ymderwent intermediate treatment, such as incineration

and crushing, composting,ete,
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The proportion of waste going to landfill is gradually declining, showing the success of t_he
policy of increasing intermediate facilities in order to reduce landfill. Environmental quality
requirements have been given priority over costs.

Waste matter as resource material - The amount of recyclable material is not included in Table
7.5 This consists of glass bottles, aluminium and steel cans, newspapers, magazines, cardhoard,

"and textiles. It amounted to an additional 2.7 million metric tonnes in 1990, and increased by
50% in 1991 as shown in Table 7.6. The increase was in subsidised waste collection.
Breakdown on types of waste matter collected for recycling could not be obtained.

Table 7.6 Recyclable Materials Collected for Intermediate Treatment

Waste for recyeling 1/ 1990 (tonnes/year) 1991 {tonnes/year)
a) mtermediate treatrnent 1,680,000 1,690,000
bywaste matter collected by 990,000 1,410,000
community groups

Source: The Institute of Public Health, Ministty of Health and Welfare
I/ Waste paper and metals account for most of recovercd material for recyeling. It should be noted that there has
been an increage of about 5(Wa from, 1990 to 1991 [subsidics paid by the anthorities]

Collection costs for recyclable materials - These materials can be collected in twe different
ways: by the government route ¢r by the private - recycling sector. If collected by the
sovernment the disposal cost is Yen 48 per kilo. It collected by citizens’ groups, subsidies are
paid, or a revenue is obfained according to market prices. It the market does not buy, the
collecting groups present a receipt from recycling industries or dealers to the local authorities,
A subsidy is paid in form of credit to group collecting scheme. The Tokyo average subsidy in
1991, for waste paper was Yen 3.5/klo.

Table 7.7 Metropolitan Government's collection cost - recyclable

Recycling routes
government roufe : 40 to 30 yen'kg
private - group collection (waste paper) 3.0 yen/kg

Source - Tokyo Metropolitan Government
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7.8 Expenditure for Municipal Solid Waste Treatment in Japan - Costs

Each year about 30 million tonnes of municipal waste are collected and disposed of, Table 7.8
shows the budget for 1989 which resulted in an average cost of USS 205 per tonne without
including operational costs.

Table 7.8 Budget and Public Financing for Environmental Conservation : FY 1989

Ministry/A geney milliceyen  million US$ USStonne 17 -
Prime Minister Office (PMO) 216,663 1667 33
Ministry of Finance (MOF) : 229,618 1766 35
Ministry of Coustruction (MOC) 688,902 ' 209 106
Muistry of Health and Welfere (METW) 63,447 438 10
Mimistry of Transport (MOT) - 63944 . 492 10
Ministry of Agricultore,Forestry, Fishery (MATT) -2R.B45 222 4
Ministry of Education (MOE) 14,719 113 2

Jomt Management : 14126 109 2
Minisstry of Trade & Industry (MITI) 9,578 74 1

Total for 1989 1/, 1,329,842 10230

Cost per tonne of disposed waste - ' 205
Source: Environmenta! Statistics published by Ervironmental Agency, 1990 [exchange rate=130Y/USH]

Note: Expenditure allocated under operating proprams are exeluded: munisipal waste in 1989 was 50 million tennes

Expenditures for waste treatment operations are increasing yearly, In 1991 was about 1,587,000
million yen resulting in Yen 31,259/tonne (US$232/onne), Figure 7.3 shows the increasing
trend in expenditure for waste treatment for the period 1985 to 1991. Spending for the
improvernent of landfill capacities and volume reduction of wastes were responsible for the
sharp increase in expendifure in recent years. '

Figure 7.3 Expenditure of Municipal Solid Waste in J&par:

L #H, m;.._u......:....-------'._uu..-"1'-----_._.-‘......." N

200, O ..-"--___E.___....--1...------ P e FL T L
1 1

L RO &5 B B ar ul g

" "Source: The Institute of Public Health
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7.9 Expenditure for Waste Disposal in Tokyo

The Bureau of Public Cleansing for the Tokyo Metropolitan Government reports on
expenditure in Figcal Year 1992 as follows:.

" The budget for the Bureau of Public Cleansing accounts for about 6.5% of the total general
account budget of the Tokyo Metropolitan Government. This was about Yen 437 billion in
fiscal 1993, which represented an increase of Yen 173 billion over the previous year. This
comes to Yen 54,000 per resident and Yen 127,000 per household in the watds area. As for the
revenue source, 86 percent of the budget comes from the general acceunt budget of the Tolyo
Metropolitan Government, mainly because waste collection service is generally provided free
of charge. In terms of expenditures, the ratio of personnel and operations expenses is 1:2".

By type of operation, the collection and transport of wastes make up the largest portion, while
incineration and landfill make up for smaller proportion. The disposal cost for one tonne of
wastes is given as Yen 48,000, Because of the need for a large personnel staff and vehicle stock,
Yen 34,000 or 76 per cent is spent for collection and transport .

Table 7.9 Disposal Cost for One Tonne of Waste in Fiscal Year 1992 - Tokyo 23 wards

by operation cost per tonne {yen} | cost per tonne {US$
Collection/transport 34,000 252
Incineration 10,000 74
final disposal (landfifl} 4,000 30
Cost per tonne of input waste 48,000 356

Source: Bureau of Public Cleansing - Tokye Metropolitan Government

7. 10 Estimated Amount of Waste Paper in the Municipal Solid Waste
Assuming that the share of waste paper in the general municipal solid waste is about 27% as

mentioned in paragraph 7.3, the approximate quantity of waste paper destined for incinerators
and for landfill is calculated for 1991 as follows:
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Table 7.10  Estimated Quantity of Waste Paper in Municipal Waste

in metric tonnes
a) nmnicipal solid waste in Japan 50,770,000
b} waste paper , 27% of {(a} 13,707,900
bl) wasle paper for incineration , 74.3 %of (b) 10,184,970
b2} waste paper for landfiil , 25.7% of (b) 3,522,930

Source : Ministry of Health and Welfare and Japanese Paper Association

Table 7.11 shows the share of waste paper for recycling, incineration and landfill m 1991 and
its share in the total amount of paper and paperboard consumed during that year.

Table 7.11 Quantity of wasie paper for recycling, inciseration and landfilling - 1991
{miionsne) :

Paper and paperboard consumption 28,868,000 (160%)
ajyrecovered waste paper (1 million subsidised)}/ 14,606,000 {51%)
b) waste paper for incineration 10,184,970 (35%)
c) waste paper for landfili 3,522,930 (129%)
d} unknown 404,100 (2%}

Source : Ministry of Health and Welfare and Japanese Paper Association
1 Estimate from Table 7.7 is included in the amount of waste paper recovered for recycling.

National statistics for waste paper used as fuel for incinerators or landfills are not available.
Estimates included in Tables 7.10 and Table 7.11 shculd be taken as an indicative.

7.11 Incineration

The solid waste management policy in Japan is based on the principle of conservation of
limited landfill capacity. Consgquently incineration with or withowut energy recovery is the
major method of waste disposal in Japan, General wastes are treated in line with the treatment
programs formulated by municipalities which have modemised incinerators and other
intermediate facilities for volume reduction. The ratio of waste disposal by volume reduction
increased each year as shown in Table 7.4. In 1991 out of 50.7 million tonnes of wastes
collected by municipalities, about 74.3 percent was incinerated. The target for incineration is
80 percent, so new projects are under implementation.
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Waste Processing facilities (incinerators and composting plants) - The number of these facilities
decreased from 1.899 in 1990 to 1,870 in 1993, The number of facilities decreased because
facilities built between 1965 and 1974 were merged to increase the total processing capacity.

By the end of 1993, there were about 1, 873 incineration plants handling 74.4% of municipal
waste, 26 mechanical/composting plants handling 5.2% of municipal waste; 2,336 landfill sites
handling accepting the incineration residues {13.7%4) as well as the 20.4% of municipal waste

which is directly landfilled" /.

Statistics show that in 1989, 89 industrial plants across the nation generated electric power by
wilising waste heat from waste incineration plants, and the total electric power generation
capacity reached about 234 000 kilowatts as of January 1987. 11 waste incineration plants in
Tokye are capable of generating abouwt 56 000 kilowatts. They generated about 370 million
kilowatts an hour in fiscal 1988, of which 53% or about 190 million kilowatis an hour was sold
to the eleciricity distribution company. Waste heat from waste incineration plants is alse used as
the heat source for regional heating systems and other purposes.

Table 7,12 Actual Power Generation with heat from incineration of wastes-Tokyo

FY n. of power generation total power in house electric

plants Quitpt generation consumpt power sold

kW 1,000 kWh 1,000 kWh 1,000kWh

1GR0 g 34,400 169,339 112,030 57,309
1981 4 34,400 131,931 115,472 66,459
1982 10 52,400 223,305 119,641 103,664
1983 11 56,400 270,418 136,519 139,899
1984 11 56,400 305,522 151.420 154,102
19835 11 56,400 329,386 162,261 167,325
1986 11 56,400 360,853 168,934 191,91%
1987 11 56,400 380,670 180,756 199,914
1988 11 56,400 369.414 179,139 190,275
1990 12 na na na . i1

Source: Environment Agency-Govemnment of Japan, 199¢
note: na stands for not available

) Same as 4/
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Table 7.12 shows that singe 1983 the number of incinerafion plants remained unchanged until
1990 when a new plant was built, Tt is possible that these plants l:-ecame less cost competitive
with the decrease of oil prices in addition to environmental constraints™ /. Additional data on
the use of surplus heat pmduced these incineratars, and on construction and re-construction
schemes for incinerators in Tokyo™ / for the pencnd of 1991 to 1993, are given in Table 7.13.

Table 7.13 List on Incinerators in Tokyo = Power and Heat 3uppfy for Community Services

Pani mame  Conruction Amma  construction  Maximam Povzs
Peniod B s godl beatingval,  capaeity(koad Heat zupply Heat mupplied ta:
(mil. Yer) (keal £ kp)

Setapava 1966 27,546 3,136 1,500 2,300 warmwater,  Recreqtional home for handicapped
e 1990 53,747 5737 1,800 2500 wannwater,  Mall for clderly, bousing complex
Tamagsa o7 26,848 2597 ' 1,800 2N bet water Cilizena cantre,
Knto 1970 86,738 0335 1800 15,000 hot water, vapor Facilities for the clderdy & grrdens.
Tibashii 197t 44,474 4,548 L300 3,200 hed wator Suei-al servies centre, heated pool.
Earsushil 1973 42,511 14,387 2500 12,000 het water Clitizens eantre, heated pool, gym.--
Adachi 1974 37103 15,663 2,500 G000 bot wmbsr Eleated poct, centre for the cldesty.
Suginami 1979 35,953 17,787 o 1 S .s,uuu hot waler Heated poal, eentre for the clderly
Hikasipaoka 1950 23,600 10,547 2700 4,000 hot vk Citizsts hall, howsing complex. ’
THita ' 1987 02017 S2F0E 6,500 270600 — | —
Merima 1980 17,563 10,548 2,50u 1,500 hat water Heated pool, hatl for the elderly,
Arigle* 1591 24,000 s . 3,400 5,600 — Hest sy
Chitose™* 1991 17,560 o 2500 12,000 — Swimming poal
Edogawa** 9 28,483 na 2,900 12,300 — Wand facility
Kita®s ' 1603 15,300 na 2,900 11500 — Ward facility
* surenthy wdor conetnction. ** coamently undir reccmstrection Saurce ; Tokyo Metrapolitan Governosit

In Tokye, these plants [ncinerate all the combustible waste that the Bureau collects and some of.
the waste that is brought in from outside. In 1991, a total of 3.1 million ternes of combustible
waste was incinerated, which produced nearly 0.5 million tormes of incineration residue,

Thus, an efficiency rate of 85 per cent was achieved in terms of reduction of waste. In 1991
there were about 0.4 million tonnes of combustible waste in excess of the capacity of the
incineration plants. This went direct to landfill, although the plants operated 24 howrs a day.

"} Quality of the Environment in Japan, 1990, Environment Agency, Government of Japan
i fPublic Cleansing Services in Tokye, 1993. Takyo Metropolitan Government
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Even though the construction of an additional plant and the reconstruction and renovation of
three older plants are underway, it will still not be enough to process all combustible waste!®/,
The Bureau aims to build ten additional plants by the year 2010.

7.12 Landfill - Condition of Final Disposal Sites

According to 1990/1991 data there are some 2,336 landfill facilities in Japan operating in the
municipal sector, with a further 1,500 in private hands. By the end of 1994 there were 2,250
final dispesal sites in Japan. Their residual capacity amounts to 156,330,000 cubic metres, the
number of landfill sites is decreasing as their capacity is being exhausted. The remaining
number of years is about 7.6 at the current rate of landfill use.

The development of landfill sites is the responsibility of municipalities, but central govemment
subsidises 25 percent of its cost. Even with this subsidy, municipalities are having financial
problems. Building new landfills is expensive due to stricter environmental standards required
both by government and the by local communities.

On a naticnal basis, some 20 percent of municipal solid waste is landfilled in crde form.
Municipal authoritics of densely populated areas such as Tokyo have increased the incinerating
capacity and the proportion of landfilled municipal waste in Tokyo was reduced from 20 to 10
percent between 1990 and 1993, The Tokyo Metropolitan Government has set a target that
landfilt dependency should be totally eliminated by 1996.

The lack of suitable locations for final waste disposal has forced municipalities to develop

alternatives, Some municipalities use the facilities of others and they may develop a common

administration scheme. Qthers construct offshore landfills. The largest off-shore landfil! is the
Phoenix Project jn Osaka Bay, which was initiated in 1990. It includes detailed environmental
protection and monitoring programmes, the annuat operational cost of which 15 about 4.4
million yen. The total capacity is 45 miilion cubic metres in an area of 316 has.

7.13 Summary

Japan has a high population density. The country has a population of 124 million, fast growing
economy and only 10 percent of the land is suitable for residential purposes, People are mostly

-concentrated in villages and large cities. As a land and resources constrained countfry, it is

naturai that preservation of the environment is the main principle guiding waste management
strategy. Recycling, re-use of waste, and the restoration of wastes to their original stable state

in nature (reclaimed) have been part of the strategy for the rational use of country's limited
natural resonrces.

*® PWaste Management in Japan, 1993. Instime of Waste Management , Northampton, England
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Darring the 19608 Japan launched a major programme of incinerator construction and has set a
target of 80 percent for incineration of all municipal solid wastes. The municipalities, which are
m charge of carrying out the waste collection, treatment and disposal, maintain lengthy

dialogues planning trade-offs with the local communities benefiting in leisure facilities as listed
it Table 7.13

Participation by the people is very high. About 90 percent of households follow government
mstructions for sorting their wastes according to recyclability and combustibility. The
participalion of communities in the authorities’ decisions on siting intermediate waste
treatment facilities, such as incinerators, transfer stalions and crushing and composting plants,
has helped to overcome residents opposition’s in the past.

However the escalation in housing costs in densely populated wban areas is making
negotiations more difficult. Plans to build 2 new incinerator in Tokyo had to be cancelled.
Although the rate of incineration has increased, meaning that intermediate treatments were
successfully implemented, the total amount of municipal solid waste as well as the treatment
cost contimie to increase. In 1991, total municipal waste was over 50 million metric tormes.
Expenditure on environmental conservation related to waste management resulted in US$
232#tonne, while the operational costs in Tokyo including collection, transport, and final
disposal was about US$356/tonne, Locating landfills in convenient places is no longer possible.

Off-shore landfills are under construction but they are expensive, and a focus for criticism by
the infernational environmental community.

In 1991, the povernment amended The Waste Disposal Law to take into account developments
in 'waste management since 1970. The amendments establish new policies and accepied the
waste management hierarchy as: waste avoidance, waste minimisation reuse and recycling, and
sanitary disposal (incineration). In addition the amendments establish the duties of
municipalities, citizens and corporations, and tightens the regulations on the operations of
contractors working for waste freatment facilities.

A Recycling Law was added aimed al reduction of industrial wastes. It defines for the first
time MITI legislative participation in waste disposal. In 1994 the Ministry of Health and
Welfare organised a Study Council to evaluate the effects of the above amendment and to
propose economic measures for waste reduction. The Study Council conchuded that not all
collected resources are recycled and that the recycling systemn does not promote waste

minimisalion , because the costs of waste reduction and recycling are not imposed on each
£CONnOMmic unit,

The change in the composition of wastes in the last two decades is marked by a sharp increase

in paper and plastic content, and a decrease in organic matier. In Tokyo, waste paper accounts
for 45 percent of combusiible waste. The waste paper share for the entire country averages
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about 27 per cent. Out of 28,8 million metric tonnes of paper and paperboard consumed in
1951, about 14.6 million Mt.(51%%) was recovered; 10.1 million Mt. (35%) was incinerated and
3.5 million Mt, (12%) was directly landfilled.

An increase in demand of about 1.5 million metric tonnes of waste paper is projected for the

year 2000, if utilisation rates increase to 56 percent as paper industry expects. The waste paper .

industry has shown cyclical variations in the past and many forecast sharp price recovery
strengthening the long-term future of the waste paper market. The Japanese waste paper
business is requesting government assistance, to promote export markets for subsidised grades,
and to improve recovery of high quality waste paper for domestic consumption,
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8. CONCLUSIONS

As in most countries ihe degree to which waste paper is recycled is based on economic

factors. In Japan it is clearly related fo the scarcity of forest resources, the high population
density and unique cultural characteristics,

However, the striking point is that the Japanese paper and paperboard industry has
maintained competitiveness against imports supplying & domestic market of 28 million
tenmes in 1993, second in volume only to the United States. The Japanese paper industry has
been until now very isolated, being virtnally self-sufficient with negligible imports.

The raw material supply in 1993 included 53 percent waste paper, 37 percent domestic pulp
fover half of it made of impotted woodchips] and 14 percent imported pulp.

In response fo high demestic fibre, energy and wage costs and to wide price fluctuations of
imported pulpwood, the Japanese paper industry has pradually expanded waste paper
utifisation. Waste paper utilisation was more profitable than using imported virgin fibre;
waste paper recovery has responded to meet the demand for utilisation.

During the last 40 years, there have been two decades when utilisation and recovery rates

increased sharply: from 1953 to 1964 ffrom 25 to 40 percent] and from 1974 to 1984 [from
41.3 to 50.4 percent]. The common factors during both periods were;

* development of technology to process the waste paper for production of paper and
paperboard products,

* demand for the final recycled products

* agood balance of supply and demand of each waste paper grade required

Japan’s industrial economy is very advanced in research and technology; it pioneered the
development of de-inking technologies, which stimulated the use of waste
paper.[Industrialisation was sponsored by the state as reconstruction sirategy after the war].

Two factors other than demand, work in favour of a high recovery rate.

Japanese people have a strong respect for authority derived perhaps from emperor worship,

. They have respended to the Government’s call for everyone o participate in sorting waste

paper at source, which makes the waste paper industry efficient. People also show great
concern for environmental conservation, in part perhaps because they relate to nature in a
religious way; the word for old paper - koshi - means also reverence. This belps to make
recycled products acceptable to consumer and to ensure that recovery rate are high.

During these two periods waste paper prices were gradually increasing. But in 1974, with the
sudden rise in transport cost which followed the oil price shock, stocks decreased and a sharp

price increase occwrred. The government helped the industry by promoting increased
recovery from households,




Conditions in other countries may differ in many aspects from those of the Japanese paper

and paperboard industry. However to replicate Japanese experience in achieving high -

recovery and utilisation rates of waste paper, three factors must be present:

. r&éycling must be economically competitive
» people should have high environmental awareness ( to consume recycled préducts)

o people and firms should participate in carrying out the segregation of wastes at source, to
make the recovery business more efficient

The structure of the waste paper business in Japan consisting of complex but efficient
distribution channels allowed for a variety of ways to collect waste paper as wholesalers
coped with the cyclical nature of the waste paper business by keeping a control over supply
and demand. The ability of small collectors to gather waste paper in a cost effective way
must also be emphasised.

By the late 1970s, the recovery of waste paper was much higher, with the new group
collection scheme, and np to 1984 the wasie paper business developed strongly as
entreprensurs responded to market forces,

No subsidies or any other compulsory legislative measures were needed. In Japan the
rccovery and utilisation rate remained roughly in balance because the purpose of recovery
was to supply paper indusiry requirements .

However, between 1984 and 1990 the recovery rates decreased from 50.4 to 49.7 percent,
The main reason for this was the economic slow dowm together with the previous high
investment which resulted in over capacity.

In 1591, The Waste Disposal Law enacted in 1970, was amended and the “Recyele Law”
was added. This law has two main objectives, first to promote reduction of mumicipal solid
waste and second to increase industry’s participalion in waste minimisation by increasing
utilisation rate.

It established that industry should strive to increase to 55 per cent the amount of waste paper
that is used in domestic paper production by the end of fiscal year 1994.

The recovery rate of paper and paperboard products by the end of March 1995 was 51.7
percent. The estimated recovery rate by grades was as follows:

Old newspaper (102%)

Old corrugated container (73 %)
Kraft browns (43 %)

High quality grade (31%)
Mixed grade (18%) '

* » » » =

The wiilisation rate in production of all paper and paperboard products for the same period
was 53 percent, The utilisation rate in paperboard products was 92 percent, close to
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saturation point. Although the utilisation rates in newsprint at 50 percent and tissue products
at 60 percent are high, further increases mre expected. Whilisation rate for prinling and
communication papers is low. No waste paper is used for the manufacture of high grade
paper and the utilisation rate for medium to low quality printing paper is 40 percent. For
wrapping paper if is only 3 percent because high guality is demanded..

The target of 55 percent utilisation could not be reached because of demand related factors.
However the Japanese paper industry is confident that although some paper and paperboard

products have almost reached their saturation point, overall utilisation can be increased to 56
percent by the year 2000 if the Government gives some assistance.

The utilisation rate of waste paper in printing and communication papers can only be
increased if recovery of high quality office waste paper grades is increased, Industry now has
the technology to recycle increased volumes of office automation (OA) paper, which it had
avoided in the past since it is more expensive to process and because its price is high..

The success of the current government appeal [to reduce waste] will depend on office
workets” and industry commitment to increase recycling and to minimise waste.

Japanese people seem now more sceptical if not critical towards the government’s policy.
At the same time, internatfonal pressures to improve access to the Japanese paper market are
growing, and this could lead to decreasing profitability, In this climate, campaigns and
guidelines afonc may not be sufficient to achieve the povernment’s aims.

The Japanese paper industry is requesting government assistance or subsidies to promote:

increased recovery of office antomation waste paper

improved waste paper processing methods

change in the structure of demand towards acceptance of recycled products
increased waste paper expotts

increased energy recovery,

There are = present several sindy groups consisting of inter-ministerial committees and
private industry representatives working together in an attempt to reach a congensus en new
legislative measures.

Two of these study groups are relevant for waste paper utilisation:

1) The Study Committes on basic issues of the Japanese paper and pulp industiy organised
by MITL. MITI’s policy in convening this committee was to encourage firms to form
their own strategies and t avoid excessive reliance on the government. The
recommendations made by the MITI Study Comumittee are to increase the waste paper
utilisation rate from 53 percent to 56 percent by the year 2000, as follows:

paperboard from 92 to 94%
newsprint from 50 1o 60%

Hssue products from 60 to 65%
high grade paper from zero to 10%

a & &% B



e medium to low grade from 40 1o 46%, and
¢« wrapping paper from 3 to 4%

The increase recommended is small because the paper industry’s fiture growth will be slow,
and as the recovery and utilisation rate are already very high a further increase is more costly.

2} The Study Commission to study economic measures for waste reduction organised by the
Ministry of Health and Welfare (MHW), Similar to MITI, the MHW’s policy is to
transfer waste disposal responsibilities from the goverament to private sectors, The main

recommendations from MHW’s Study Commission for industries and trade in peneral
are:

¢ imposition of a charge for waste collection
¢ collection and processing by manufacturers and distributors of their own waste
¢ establishment of a target for the percentage of waste recycled.

These recommendations indicate that the paper industry may have to implement further
measures related to growing propertion of waste paper in combustible municipal waste,

The volume of municipal solid waste has increased to over 50 million tonnes, costs are over
US$500, sites for incinerators are becoming limited and landfill capacities are becoming

exhausted, Cwrrently about 74 percent is mcmerated, 17 percent landfilled and 9 percent
undergoing intermediate treatment,

Concerning the paper industry, 51 perccn’r: of waste is already recycled and further recovery
of at leasi another 3 percent is expecied up to year 2000. The industry feels that its
contribution to waste minimisation is good as the recovery rate is one of the highest in the
world. However, if the paper indusiry is to be responsible for the waste paper destined to
incineration plants and to landfills, new strategies have to be established taking into account
costs and benefits of waste paper use for each destination,

Paper industry representatives consider that waste paper used as feedsiocks for incinerators
is not ¢ waste but recycling for energy recovery. They also advocate donation of surplus
waste paper as bilateral aid to eastera European countries, and the re-use of waste paper for
agriculture or as pressed panels for building material,

Nation wide statistics on waste compa::-snmn are not available. The proportion of waste paper
in municipal waste varies, in Tokyo is about 45 percent. The Japanese Paper Association
estimate for whole country is at 27 percent, in which case the proportion of waste paper
[excluding unrecoverable] according to destination is estimated at;

* collected for incineration (35%)
» disposed for landfiil (14%4)
» recovered for recycling (51%4)
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Collection costs are different for each destination. Costs of waste paper recovered for the
paper and paperboard industry are limited by the -wastc paper market price. However
collection costs for combustible municipal wastes used for the fuelling of incinerators have
not been limited by financial returns, but simply implemented as policy for environmental

conservation, As environmental protection measures became stricter, large investments were
made.

Incineration: The cost for collection and transport of municipal waste to incineration plants
in Tokyo is UUS$252/tonne and the cost for incineration is US$ 74/tonne. Incineration with or
without energy recovery is the major method of wasie disposal in Japan. Out of about 1,873
incineration plants, 89 industrial plants across ihe nation generated electric power by wtilising
waste heat from waste incineration plants, Although these plants provide many forms of

benefit for the local community, priority to cost effectivencss was not given, because low
cost capital was available.

The cost of waste for final disposal, ie. including removing of ashes from incinerators and
transporting them to landfill is about USE 356/tomme. This includes: collection and transport
(US3252/onne); incincration (US§74/tenne) and landfill (1S$30/tonne).

In Japan statistics on waste paper recovered for the paper industry are given by grade and by
the method of trading. This is because waste paper prices vary according to grade, and the
cost/benefit ratio is related to trading method.

Waste paper originating from large sources [printers, converters, book binders, department
stores and supermarkets} which accounts for 47 percent of all waste paper recovered for the
industry is traded by industrial buyers. Their operations are simpler and more profitable
compared to dealers und small collectors. Recently they have not been paying for the waste

paper collected, as costs have increased and prices decreased. The collection and transport
costs vary from US$ 52 to US$ 74/metric tonne ' /.

Waste paper originating from smaller scale sources is collected by small collectors, collectors
in exchange for toilet paper, group collection schemes and by the povernment. These sources
are! household accounting for 35 percent; wholesale stores from town centres accounting for
12 percent and shops, offices, stations, schools, etc. accounting for /2 percent. Their
operational cost excluding labour is about US$ 23/onne.

While group collection schemes receive a subsidy of US$ 23 to US$ 74/omne, small
colleciors have to sell their product to intermediary dealers as they often do not have direci
access 10 wholesalers. The participation of small collectors has been important for the

strength of the waste paper industry, but now they are being penalised as subsidy is
depressing the market even further.

When the government collects the waste paper for recycling the cost is high, from US$ 296
to US$ 370/tonne. About 1 million metric tonnes is collected in this way. The volume of

waste paper collected by community groups has increased in recent years amounting to about
1 million metric tonnes.

' Exchange rate used was 135 yen/US dollar, original {igures were 7 to 10 yen in 1991,
3




The paper and paperboard industry made high profits recycling waste paper during the 1974
1288 period, but these gradually decreased. Currently the profit for a tonne of recycled waste
paper is about US$ 50 whereas the incineration cost is of the order of US$ 75 and landfilling
is at USH30.

The Japanese economy has been stagnant since 1990, In respense to low profit, companias
are restructuring, looking for cost reductions and mergers. In the decade 1982 to 1992
demand had been growing a an annnal average rate of 5 percent. Projected growth, from now
to 2000, is [ess than half at 2.3 percent.

As circumstances change, studies on the optimal allocation of waste paper for various
destinations could be in order. Industry claims that if government is not able to assist the
supply of high grade waste and if subsidy to group collection continues there will be a
permanent over supply of low grade waste paper.
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Append 1
Tabkée 2.3 Tha ligt of Japsanese Standard quelitles of waste paper
Chjection-
Stetiskical Grade Clagefleatlan Caoritents natile mrabe-
claeslfication rlale {%)
Japanese (Jouhakl)  Shavings and sheets of white umprinted woodfree paper
1 (white shavings) fram bookbindars, rinlers and sheels comverters o
Harg white 2 Cream Jouhaku Shavinga, cuttings and aheats of créatm caloured unprirted
shavings [eream shavings) woodfnos paper from bookbindars, printers & cutting factorias- 4]
eihaku Shavings, cuttings and shesfz of white o cream coloured
3 f{ruk=f Anes shavings)  woadfres paper, with red of Biue ruling ar regisber mark from
brakblnders, primters and eutting Bctories 0
4 Carde Used tabdating carde made in Japan of imparted a
5 Telkhaku Sravings and sheets of white unprinted, mainly bleached
(high frade whita chetnisal pulp besed paper from bookbindars, printers and -
White woody wosdy shavings) shect convariers, o
sTengs
White & Chuuhaku Shavings, cuttings and sheets of woody papar from bools
marilla {white wood faterated from bookblhders, prring end news-
eartalnmg manila) paper printlng fectores. 4]
T Shire manila Shavinge, cuttings and sheats of urcoloured and unprlstsd
{white manlka) mienila boards genetated from carton makers 0
& Mozou White woodfrer: papar anly biack printed, complter
Fine paper (print=d woodfree) prirt-alty Pra 1%
printed {include
toatad) 8 Iraufo
{Colour printed White wood fres papers, prirted with various colours,
wonrditest inzidng art paree. o 1%
10 Kanka Bhavings of white uncoated and coalad woodfres
wopdires shaving paper, incuding somea calour prirted criginated
Ined, caolour printed)  from bookbindara and printing hotsss 0
11 Shiroaeto-Shira art
(while coated Shevings and sheets of unprirted at papers from
shavings) bookbinders and printers, lu]
12 Tokufoujici (high grade  Shavings of high gede wood-cortalning paper, mimed
Quires woody colour printed weody  with varfous colours ofginated from bookbinders and rra 198
papar printed shavings) printers
13 Beé tsu Jougir
{Calour prinbed Shavings of wikte woody paper, printed with varlous solours
woody shavings) originated from baokbinders and printers mest 1%
14 Cyuu Shitsdhape 2heets of high grade waood containing paper
{high grade wood orignated from Baskkbinders and peinters max 2%
containing wasta)
15 Kerto manlia Cuttings of manila baard, printed with various
{enlgured manila} colours, oflginated from carien makars roax 1%
Old resahs 16 Shinbun QId newspapors max 2%
(MEmvEpapET)
Old megazines 17 Ee=hi {magazines) Oid magazines Ay 2%
18 Kimicha
{Mew brown kraft culttngs af unprinted brawon kralt paper, ariginated
cuttings) frem hraft paper saok factanles : o
Kraft brevns
18 Mujlcha
(unprinted brown YWaste sheets of unprinted brown kraft paper
kraft) from kralt papar sack fachories o
20 Zattal
[used brown kraft Brown kralt sacke uzed for cements, ehemicaks,
sanke) fettilizers, foeds and others o




21 Furahito dartbenl

(kraft fined Mew kratt comugated cuttinge mainly Imparted
coaTugated washe) e 2%
Danbaur
T Cornapebed 22 [boTrooEleD o
Canklners talnar waste) Old Cormugated Contginars max 3%
Wanp Wrapping pape used for newsprint rolls ap sther
23 (paparimill paper rolle max 2%
Bov. Bovard
Cuttings 24 Joudmishi
{ whita paperboard culttings of while paperboary odginated from canon
cuttings) box mgkers 0
25 Daighi Cuttings fram caloured chipboards and calour
{chipbagrd cuits) chipboards rom carton box rmakers i 3%
25 Boru Shavings and die guting wastes of straw beard amd
old eartang of white baard, chipboard, ealoured
whipboarnd max 2%
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Appandix 2
Tahle 7.1 Pollutarts in Exhaust Geses and Dralnage frem Incinaration Plants in 1892
Plantname  tomnefday  Srmoke-dust & oot Sox e HEI Hy PCOD
stackim}  grfnm3 {ppm) {pbr) {ppm}  {mgm3)  (noMNm3)
Kot 1,800 1060 .04 42 il 20 o1 5
. {0135} {840) {300 {300}
[fabash 1,200 13 D42 42 63 320 0d4ar 1.7
_ (0.095) £1,300) {300 {430}
kateushika 1,200 130 0 006 24 48 30 007 53
) [0.025) 1,706} (300 (420}
Adachi 1,000 130 0005 38 Gr 270 Ty 0.88
_— (0,095} (620) (300) {430}
Suginami 600 160 0008 21 53 4 003 149
o ((.05:3) (730 {250 {430)
Hikariganka 300 150 0005 ‘2 &5 a o.M 08
©100) {1,000 £250) (430}
Ofta 1 &S00 47 {007 2 4 MO 0.01 3
{0.08) {140} {250) (430}
Otz 2 600 41 0003 MD 30 4 0oz 16
{0.08) {100) (250} {430
Megqura &0 150 0003 3 0] 53 MD o7 1.8
{0.08) {820) {250 (430
Tarinz B0 108 0.038 41 £ Zm o.ur .1
(005} (400} (250) {4300
Dralmage
Flantname discharped  dralhage pH BOD 35 Lead e Cadmium  Chromivm
o volume Ll i {mg) {mgiTy {mpf) {ma) {rmadl)
Kotz  Sewerapge 282 7.4 35 28 0.05 Q.18 MO i
[tabashi  Sewerage 185 7 i 2] 0.0y 0.3 MD [ ]
Katsishika  Sewarage 336 74 3 L+ ND .08 MD WD
Adachl  Sewerage 303 ;] 4 & MD a1s ME N[
Suginami  Seowersge 252 76 7 11 005 003 3 0] ND
Hikarigaoka Sewerage 198 7.4 5 3 ND 0.04 ND ND
Cita1 SeEwerage k1 15 Fi) 3 4 N 0.04 KD MWD
Ota 2 Sewerage &40 6.8 3 3 0.05 005 HD WD
Meguro  Sewarags 143 7.2 4 3 0.08 0.0& NO WD
Merima  Sewerage 127 T2 19 ik 0.05 6,05 ND WD

Motes: 1. The figures in parentneses refer to the conmal standards.

2, "NL" indicates that messument was balew the quantiztiva it

3. The denaity for 30x, NOx and HCl s expressed equivalent tn the value en the basis of 12% oxygen

4. The figures are the avarages of figures measured ance two menths for exhaust gas and once & month for drainage
Az measures to deal with hydrogen clharide shd sultfur oxide in exhaust geas, scrubbers uilising sodiurn hidromdde have bean

inztallad[they have been effectiva in removing pollutants], Ih erder to deal with nilric uxids, catalytic and nan-catalybc

denitrification equipment is being added to the presant incineration control squipment. Mercury and diowin in the emmissions
EME Magsura on g cominuous basis, At present, they are at Jevel where ro harmfull effects on the human heakth can be found.
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