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Abstract

Eco-town projects are valued highly inside and outside of Japan as a way to build a local resource circulating soci-
ety. The most important point of any Eco-town project is the implementation of a real recycling business, and building
a reliable Eco-town brand. In various places in and outside of Japan, a lot of plans similar to Eco-town projects have
been built, but many plans have not been fully realized. The main reasons for this are that the concept of plan did not fit
the local specifications, and concrete methods for implementation of the projects were not sufficiently clear.

The purpose of this research is for the authors to show that the Eco-town project is suitable, and to present a con-
crete method for creating resource circulation society that can be tailored to each local region. Then, we attempt to sys-
temize technical elements and functions of Eco-towns, especially from the point of view for making environmental in-

dustries.
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Table 1 Tasks potentially solved by ET projects

Purpose of ET

Task

City (Registered fiscal year for
ET)

 Substitute declining heavy industries near seashore with

new industries

New industry promotion « Utilize high leverage technologies in manufacturing to City of Kitakyushu (1997)
(Recycling industry) create environmental industries Kawasaki city (1997)
 Utilize existing infrastructure for manufacturing to create
environmental industries
* Dealing with the increase of general waste due to
Proper treatment of waste increasing population (promote citizen actions to City of Sapporo (1998)
decrease the amount of general waste at source)
» Use more earth friendly action like recycling
P ti itizen’ . . . .
Tomoting cizen s » To make more concrete community by using renewable Tida city (1997)
environmental mind . A . .
energy, segregation of waste and ISO14001 activities Minamata city (2000)

Activating of communities

HE L OB B\ THRAEDARA DTV 5 %,
3.1 ETEHICSVWTHERVAFEINTVLWIRE
ETHEOHRIHAME LT, 1) REEEYBFRT5,2)
FEFM H IS 5, 3) TROBREEH#RLY N LI w5,
MENETERTNBY, £2T, £ED426ET Orh
b, O ET A& FRHUE A& IR 7 & TR T 7 < TiTHT
s EentikicEdh L%, @QET 75 vick\\T,
FHEOHIETH NN HECH 5, OB D ET I
# (ET ~— PRS2 S b ik &is) 2
BEILCw5, s o &, b, I, FL
i, ST (BER) % X OUKEN REARK) o 5 #ih
HRERNRCEA, & L URIFEEL D ET BB
HETTE « BRI E Ho < HOEY 2 v, R
WS T3 B % Table 1 (= 2 2 v v ik
RBEEREGL) OX O HE LI, Table l Ikt hth
O ET OHIBIEKRA %77

Table 1 IB\ T, ET O HIBNHEEOERTH
AT, dINTRIRTEO X 5w, kTR L C
el UM O TALE TENMMA D ez, DL
THHLVEELER Lo EDH B D, FDicsd
WX DOEEE « 1 v 7 7 DIEHAPHERNYTHY, 0
MO LBIEESRE (FLEEFRRMALERA LT 725
709 A 7 VEERE) BRAEBICET TS,
P O IFAE 2 E B TH AL 05 E1:, =
a2y ORGSR B L S A bl 5 — B
FEY) ORI s - Tntated, BEFEY O IE AR
ELTY YA 7 ADIKDIRD LI TET MES KT
(1998 4F),

¥, HRMREEE#OW ETh 285613,
MoK 70 & R/ NS T i s\ TR A 7 — =
CHRE#A W Exw, ZhaioiEtibicokd sk

122

» ET WARNCIER I e, B KEITOEA L, ET
[ %38 0 BRERE R A BT 5 HIV S RFFCH - 72,
3.2 HIEFE O

MBI A3 5 ET AT T 5 72D 1L BT %
B X H R, HRHT o Mt A ST 9 B AN B
bo %9, BIEITHLY LF7c 5 #LHio ET %, Table 1 ©
OBUREFRARE, QPEFWBEIFLIHE Y X CQBREE
R D 3 oD x4 T EL, FhElEehTho
SRR & o B A FR 7 20,

Table 2 [ICEREEEEE DB A HIW & Uizdb M &)1
55 T O MR B 2 7R 3, ThEh D 7 — & 1% Table 2 ~4
FTRCI BT, ETHIEHKROFEL Ao edi, £
nE OO ET HlBKERF I B A% AV, B
BORTHENL, HUORGRAE & 2 0 SAERTOME & 0B L%
R LT, Table 2 1Tk 2 HIBEME 7 — 2 BB B v 7
Lo, duduMiT &R iR a) A B 231015 5 A,
1217 HANE% L, b) LRSS 237 51/ A,
439 T3/ N & DS =7.35%, —10.06% & A A T H
D, ¢ PEFEFEFW D 787,000t « 4/ A, 370,000t + 4/
ANEHL, d) BEEDA v 7 5 ETH, HMIBREED
KD, chbo#kHio ET 1, MR v 7 7 O
X BBEEOBEN A BIE LI BREERERAcH 5
NN,

Table 3 ICFEEWH IE AL A H Y & L 7 AL T o gk
b AR, AL AkEE o OB & LT, AT
A (4.38% ) 12 X % —MkBEEEY O WINC
L, HENT I DEFRELYTEST 5/ E, T3 DR
<Mk DRI 0 T & &b, FEREM O BT 2
DYy A 7 VIEENCI ) #LA R,  OFERILRTO Y v
1 7 VAP IR EE O = 2 5 v v BEFEO d T )
KD EELRILFENEFRL T2, Lol ik

REERIF



x a2y vREOREERFRIC KT % BRI R

Table 2 Local characteristics of ET for environmental industry promotion

City of Kitakyushu

Kawasaki city

Purpose Local characteristics (Items) (ET from 1997) (ET from 1997) Characteristics
New industry Population Population (Million) 1.015 1.217 Moderate
promotlf)n Rate of change of Population —-0.49 1.83 Slight increase~
(Recycling o .
) (%) decreasing
industry)
Population density 2,101 8,531 High
(capita/km?)
Manufac-  Manufactured goods 2,374,000 4,387,000 Much
turing shipments (JPY/person-year)
Rate of change of Manufac- -7.35 —-10.06 Decreasing; Mainly
tured good shipment (%) heavy industries
Waste General (kg/day *person) 1.30 1.17 Intermediate
Rate of change of General 3.01 —5.68 Kitakyushu: increase
waste (%) Kawasaki: decreasing
Industry (ton/year-person) 787 370 Much
Manufacturing facilities Steel works: 1 (Blast Steel works: 1 (Blast High temperature
Machinery furnace, Coke oven), furnace, Coke oven), furnace, waste
Power generation: 2 Power generation: 2 treatment
General waste treatment facility Incinerator for general ~ Incinerator: 3, Landfill:  Incinerator &
(Incinerator, Landfill) waste: 3, Landfill: 1 Landfill
Technologies*Human resources Steel making technolo-  Steel making technolo-  Development
gy, cement production gy, cement production  capabilities, human
technology, waste technology, waste resource of manufac-
treatment technology treatment technology turing, high interest
(Total 2 items) (Total 2 items) in environment
Original community activities Standard (1 item) Standard (1 item)
Notes)

+ The data for local characteristics is population®*3*

, population density **, Manufactured goods shipments®”*, General waste

44-46 an d

industrial waste*”*. All data is the data in each registered year for ET.
 Each rate of change is encompasses the 5 years before the registered year for ET until the registered year for ET.
* Manufactured goods shipments are not published in the case of small Municipalities.
» Date of industrial waste is only published by prefectures and Government-ordinance-designated city.
» When the data of target year cannot be obtained, the data is calculated by proportional distribution of closer years.

» The data of manufacturing facilities*'*>

, treatment facilities for general waste™, cement facilities**, technologies*human resources,

community activities is obtained by papers®” of each ET (Mainly present number).
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Table 3 Local character

istics of ET for waste treatment

Local charac-

Purpose teristics Item City of Sapporo (ET from 1998) Characteristics
Proper Population  Population (Million) 1.798 Many

treatment Rate of change (%) 4.38 Large

of waste Population density (capita/km?) 1,603 High

Manufactur- Manufactured goods shipments 439,000 Not many (commercial city)

ing (JPY/person-year)
Rate of change (%) -39 Decreasing slowly

Waste General (kg/dayperson) 1.41 Large
Rate of change of General waste -22.05 Sharply decreasing (by the effect
(%) of declaring for reducing waste)
Industry (ton/year*person) 223 Not much

Manufacturing facilities - Machinery Industries Not much

General waste treatment facility (Incinerator, Incinerator: 3 Available excess capacity is small

Landfill) Landfill: 3 (waste increase by population

increase)

Technologies * Human resources Development capability is small ~ Development capability is small
because it is a commercial city and has less manufacturing human
with few manufacturing human resource. There is great interest in
resources (1 item) the environment.

Original community activities Standard (1 item)

Table 4 Local characteristics of ET for promoting environmental mind
Local Tida city Minamata city .
Purpose characteristics ftem (ET from 1997) (ET from 2000) Characteristics
Promoting Population  Population (Million) 111,000 31,100 Small
citizen’s envi- Rate of change (%) 0.59 -5.16 Slight increase~decreasing
ronmental
awareness Population density 341 191 Small
Activating (capita/km?’)
communities  \anufactur- Manufactured goods 359,000 309,100 Not much
ing shipments (JPY/
person-year)
Rate of change (%) —-11.63 7.18 There is variation
Waste General (kg/day person) 0.88 0.95 Small
Rate of change of General No data 6.07 Increase (Minamata city)
waste (%)
Industry (ton/yearperson) No data No data

Technolo- Technology, human Human resource for Human resource for Many human resource for

gies*Human resource precision machinery chemical, liquid crystal environmental education

resources industry (Total 3 items) & electric components
industries (Total 3
items)

Original Activities to activate Cooperative solar power Separation of general Unique activities are done

community  community generation and biomass  waste into 21 groups, energetically

activities utilization by citizens, ~ Env. ISOEMS (Total 2

(Total 2 items)

items)
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m Population =Genaral waste = Industrial waste

m Tech & human resource # Citizen activities
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Fig. 1 Comparison of local characteristics for five represent-
ative cities
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Table 5 Business conditions for environmental industry promotion

Target

Tasks

Each factory Business and technological necessity

Waste collection—recycling technologies—selling of resource

Task

* Profitability, Realization of higher recycling ratio
» Continuation of highly reliable waste treatment
* Contribution for local environmental education

Cooperation in ET Cooperation

* Collection, transportation, factory, selling of resource, total

Task

 Highly technological waste treatment and mutual monitoring

Cooperation among ET ~ Task
and surrounding area and .
other area .

Deceasing local waste generation

Foundation of recycling industries and enlarging local resource circulating

» Cooperation between material and resource circulating industries
» Promotion of local resource circulation area (Proper and efficient resource circulation, resource
circulating utilizing local characteristics, resource circulation providing local vitality)

Table 6 Hard technologies in three main business in ET

ET PET bottle

Home appliance Automobile

Hokkaido Sorting—fracturing—washing

« Flake~pellet production

Dismantle—fracturing—material
separation

Metal removing— fractur-
ing—washing

City of Sapporo

Akita prif.

« Dismantle—fracturing—washing

Iwate pref.
Kamaishi city

* Dismantle—scrapping
(Shredder less)

Miyagi pref.  Dismantle—fracturing—washing
Uguisuzawa
Kawasaki city * Fracturing—washing * Dismantle—fracturing—material
« Chemical decomposition~ separation
polymerization
Nagano pref. * Melting—flake~pelletizing
lida city
Toyama city * Dismantle—scrapping
(Shredder less)
Fukuyama city « Sorting—fracturing—washing
« Flake making
Yamaguchi pref. * Removal of foreign matter,
washing, fracturing, depolymeriza-
tion, purification, polymerization,
polyester raw materials
City of Kitakyushu < Sorting—fracturing—washing Sorting—fracturing—washing * Dismantle—scrapping

« Flake~Pelletizing

(Shredder less)

Kumamoto pref.
Minamata city

Sorting—fracturing—washing
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Table 7 Hard technologies and their tasks in three main business in ET

Business Ttems Content

PET bottle

Process Sorting—fracturing—washing—flake/pelletizing (Kitakyushu, Kawasaki)

Special technology ~ Removal of foreign matter machine

Task » Sorting accuracy before manual separation
* The purity of the product (Flake and pellet) (this is related to the efficiency of produc-
tion process)

Home Process

appliance

Sorting—fracturing—washing—material separation (resource: plastics, glass cullet, etc.)
(Kitakyushu, Kawasaki)

Special technology

Freon detoxification by thermal plasma

Higher accurate sorting of waste plastics by specific gravity sorting and removal of

foreign matter like wiring

Freon separation and recovery of heat insulation material urethane by heating volume

reduction (paid resources)

Color sorting of non-ferrous

Task « Sorting know-how to attain closed loop recycling of home appliance parts into new

home appliances

¢ Minimizing the amount of mixed plastics
* R & D for new fields (Flat TVs, compact appliances)

Automobile  Process (D Shredder method

Parts collection—shredding—Iron and non-ferrous recovery—Shredder dust recovery
@ All recycling (shredder less) method (Kitakyushu)
Parts collection—drained—Resin parts recovered— Dismantle—Non-ferrous recovery

—Steel scrap recovery

Special technology

Sorting plastics for recycling—utilizing automotive industries

Task * Reduction of copper content in steel scrap
 Recycling of wire harness—Domestic resources circulation ensure
* Reduction of amount and treatment cost of shredder dust
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Table 8 Required hard technologies for ET of environmental industry promotion

Hard
Items . Each recycling compan Others
technologies yeung pany
Factory Separation Purpose Selection of foreign matter, impurities, Horizontal development of technology
selection of resources monster Joint use of special sorting equipment
Method Manual, magnetic, specific gravity, wind
power, vortex, color
Fracturing Room temperature milling, frost shattering
uniaxial, biaxial, hammer
Washing Method, liquid, temperature
Recycling Pelletizer, compression molding
Detoxification ~ Reliable hazardous waste disposal
(High temperature treatment, etc.)
Maintenance Skill transfer of maintenance technologies Multi-enterprise maintenance

Ensuring of license holders

Joint development of human resources
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Table 9 Soft technologies and their tasks in three main business

Business Item Content
PET Waste collection < PET bottles from houses are recycled by bidding followed by containers and Packaging
bottle Recycling Law (Price optimization by amount, transportation length)
* PET bottles from companies are recycled by contracts with supermarkets and vendors
(Price optimization by amount, transportation length)
Transportation ¢ Collection by own company (partially consignment) (Loading method, transportation length,
price optimization)
Selling of + Selling to production companies (Maintaining price control by ensuring amount of resource)
resource
Task * Determination of the bid price (Balance ensure between treatment ability and volume of
orders)
» Consideration in handling the amount of balance between PET bottles from houses and
companies
» Relaxation of regulations for mixture transportation and utilization of return cargo
» Getting lower price electricity by joint enterprise
Home Collection » Regional sharing by home appliance recycling law (Efficient collection)
appliance Transportation ¢ Collection by own company (partially consignment) (Loading method, transportation length,
price optimization)
Selling of * Selling to production companies (Keeping the price control ability by ensuring amount of
resource resource)
Task » Keeping the size of yard which corresponds to seasonal variation of the collection amount
» Getting lower price electricity by joint enterprise
» Ensuring maintenance technologies and technical transfer in/outside factories
* Education of home appliance recycling law for reducing to export home appliance
« Efficient transportation by mixture and relaxation of regulations
Auto- Waste collection e« Collection from dealers, automobile maintenance companies (Optimization of transportation
mobile length and price)
Transportation < Selling to production companies (Keeping the price control ability by ensuring amount of
resource)
Selling of  Parts collection and selling (Judgment of stocking parts, and join networks for used parts)
resource « Steel scrap and non-ferrous metal sales (Keeping the price control ability by ensuring amount
of resource)
Task » Judgment of stocking parts, and closely cooperation with networks for used parts

Ensuring high quality steel scrap to customers (low copper content)

Getting lower priced electricity by joint enterprise

Efficient trans. by mixture transportation and utilization of return cargo

Reduction of amount and treatment cost of shredder dust (treatment facility selection by
length and price)
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Table 10 Required soft technologies for ET of environmental industry promotion
Item Section Each factory Cooperation within ET
Waste Range Collecting waste from what area Cooperating sales and collection
collection
Waste Collecting what kind of waste Cooperating sales and collection
Quantity Amount of quality of waste is steady or variable? Building joint quality control system
Quality Quality control of waste
Price Setting suitable price by the conditions as compensa-  Suitable price by joint sales,
tion, inverse onerous contract, singlecontinuous co-collection
Transportation Loading Single+mixed, utilization of flight Co-transportation
method Utilization of return cargos
Mixed possible transportation
Price Suitable price by amount and distance Suitable price by co-transportation
Yard Size To change the size of yard Sharing yard
Factory Technology  Operation ability to enhance productivity Joint enhancement of the ability of
Maintenance ability to enhance work rate operation and maintenance
Selling of Network Ensure customers Increasing the price control ability by
resource Quality control of resource joint selling
Imaging diagram

Soft technologies

Hard technologies

Soft technologies

PET bottles :
Collect.—»Trans.—

Home appliance :
Collect.—»Trans.—

Automobile :
Collect.—>Trans.— | pyptg

Selection—Fracturing—Washing
—Flake/pellet production

Sorting— Fracturing— Washing— Material selection

collection—Shredding—Ferrous

collect. —Trans.—Sales
Sz A, —Shredder dust collection
Parts collection—Drained—Resin parts collect. | >Trans.—Sales
—Dismantling

—Non-ferrous collect.—Iron scrap collection

(—Trans.)
—Trans.—Sales

—Trans.—Sales

Non-ferrous

Cooperation

Maintenance, skill transfer

Cooperation

Fig. 2 Soft and hard technologies for environmental industry promotion
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1.Clarification of environmental industry promotion pobicy+

mleaders, specialists : Planmingof the policy for promotion of environmental industries«
Cooperation with specialists who support leaders+

M Installationof cooperative organization among industries, academia and public

sections : Stakzholders'meetinge

4'

2.Understanding of the current situation+

HIndustry conditions : Utilization of existing infrastructure+
M General waste : Aiminghigh level and large profit recycling¢

M Industrial waste : Aiminghigh level and large profit recyclinge®

4'

3.0Organization of challenge+

mSecuring of waste : Sales, transportation and cooperation+
mSelling of resource : Sale destination excavation, joint sales+
mProduction equipment & machinery : Joint maintenancz+

mlnfrastructure development : Cooperation with public szctorse

4'

4.Making of basic plans¢
M Making concept : Contribute to building local resource circulating society+

#

5_Making each business plans®
nStudy g‘ruupslfor feasible study (FS) of each business: «

Private sectors lead the grope, utilization of the information of public sectors«
Using ideas and technologies of academicse

:

6 . Business preparation and starting+
mUtilize of experience of manufacturing : Using local plant companies+
Using test and analyzing companies for quality controle

mCompany tours & website : Information disclosure, receiving visitors+
Trust building as safer business+

Utilization for the place of environmental educations

8_Cooperation among ET companies+
mSet up study groups : Extraction of tasks, planning solutionse

4'

9_ Cooperation with companies outside of ET+
mDeceasing the amount of local waste : Information sharing with surroundings+
mEstablish of recycling industries and enlarging local resource circulation«
¢ Recycling activities in wider city area ¢
mCooperation of Material and resource circulating industriese
! Wider cooperation between manufacturing and recycling industries+

Agreement for making local resource circulation areas

Fig.3 Action plan for implementing goals
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