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Target and Accomplishment of Japanese Eco-towns

Material Flow of Traditional
Industrial Parks

Symbiotic Material Flow in Eco-
towns or Eco-Industrial Parks
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Conventional material flow: No-circulation
Virgin materials: largely depends on import

Wastes: Disposal based on provisions of the
Waste Disposal and Public Cleaning Law

Recycle materials: Not used

Local material circulation: no use of recycle
materials
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Circular material flow of Eco-towns

Virgin materials: part of virgin materials are
substituted by recycle materials

Wastes: Disposal based on provisions of the
Waste Disposal and Public Cleaning Law

Recycle materials: Use of recycle materials
mainly provided from outside the city

Local material circulation: to some extent 2



METI & MOE approved Eco-Town
Plans for 26 areas as of the end of
January 2006, and they provided

Eco-town area as demonstration project for
Sound material cycle society

financial support to 62 facilities
located within the appropnate areas.
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Governmental Subsidization for Eco-town Areas
and Induced Investment

The Ministry of Economy, Trade and Industry and the Ministry of Environment approved Eco-Town
Plans for 26 areas as of the end of January 2006, and they provided financial support to 62
facilities located within the appropriate areas. ; Berkel and Fujita et. al (2009)

Distribution of Total Investment Distribution of Total Investment
Subsidy projects in 24 Eco-Towns 60 projects in 24 Eco-Towns
J— 60 billion JPY or 600mil. US$ 165 billion JPY or 1.6 bil. US$
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Evaluation of 90 Circular Facilities in 26 Eco-towns

Reduction of Virgin Materials; 900,000.ton /yr
CO2 Emission Reduction 480,000 t-CO2/yr

Circular use ration of by-product 92%

Intra-eco-town circulation ratio 61%

Supply areas unknown

(Unit: 1,000 tons)

Recycling residue disposed of (40) 3%

Procurement areas unknown
(70) 5%
(310) 24%
CRs procured from outside the
refecture

CRs procured from outside the Eco Town Plan

region but within the prefecture
(130)
10%

(830) 64%

CRs procured from
within the same Eco
Town Plan regions

|

FPS/RMs 70) 5%
CRs procured produced
(1,300) 100% (780) 60%
CRs utilized

(1,200) 92%

CRs used as energy,
or reduced in volume

(470) 36%

Resources circulated outside the prefectu

Resources circulated outside the Eco Town Plan regions but within the prefectu@

Recycling residue disposed of

(60) 5% /

/

Resources circulated within the
Eco Town Plan regions

(580) 45%

Eco Town Plan regions

Outside the Eco Town Plan regions
but within the prefecture

Outside the prefecture

(6) 0%

(110)9%




Variation of Eco-Industrial Parks(EIP) Strategles |n Eco-towns
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Prefecture]

Kawasaki
City

Kawasaki = Narita Airport 90min P ’
Kawasaki = Haneda Airport 13min

>Intensive Transportation Network system
>Industrial Agglomeration and Urban
Accumulation locally and regionally



Accumulation of High-tech Recycling Plants

Plastic waste recycling
plant
for ammonia production

@ \ithin a 1.5km radius

Hard-to-recycle paper
recycling plant

(CORELEX %7 JL—TJHP&

Y &)

industrial park (H 1 4.

®Plastic waste recycling plant for
blast furnace production

®Plastic waste recycling plant for
concrete formwork production

Kawasaki Zero-emissions
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*Use of natural gas vehicle
*Use of hydroelectric power plant for
factories
+Circulation of industrial chemicals
and water
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Quantified material accounting for Symbiosis in Kawasaki

R.V. Berkel and T. Fujita et. al.;
Environmental Science & Technology(2009)

Recycling Facilities Input Processing output
4 N e - R
Cement manufacturing plant ( Coal ;9
utilizing industrial waste ([ @ ol ®0
Waste Plastic = < < L 2a
SPlEr>Se?os
Clay = =2 o8
@ |1 3% :
Sludge etc I Qellal
L e eyl B ) Portland Cement |
< ) - \(weemmmm 2| steamcoal HEEE o ... BR —q-———eeemeem—e——m
Waste plastics as Reducing _steam coal — i
Agent for Blast furnace S metallurgical > :
_— coal ] - éU LW
o ¥ Waste plastic |3 S 4B '+ 3
Cogp lhi (municipal ) : | i 2 Q N
Waste plastic W : ' Furnace Lalfo ! Blast furnace
: > aste plastic |3 I
\ (IndUStry.munICIDaI) (IndugtrV) L__________________I ‘-———(—D— ——————— ______I feed
(Hard-to-recycle Paper '_"""_"""_““-i = f _—""-: =
Recycling Facility |  Used Paper Dlgsgoll(\_/er- _:.E_) w w e}
| einking ¥ = | o
| Mix Paper agente —i':—> % B ? 0
- Washinge ] c
Ticket ; -3 S
[ Bleaching+| ;1" | ° | @
L -
( -
Stainless steel Ni«Cr Ore 2,
manufacturing plant utilizing - %‘
industrial B Stainless Scrap g
waste _— g : Steel )
,' =i 9]
\ A5 ; S Waste Steel, ®
- AN &L“i (Waste Steel etc AC Press e
LEGEND( )( Recycled Product Process Substitute i-__l;r_e{e_rar}_e_n_t_c;f“iEPreteratment of 1
Materlal Material : Recycled Material || Raw Material




Kawasaki Synergy Network (current situation)
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Material Flow Analysis for Kawasaki Eco-town

Material flow of waterfront area

Virgin material

(domestic), Limestone, . _
3,044,501 [tly] 1,858,805 [t/y] Based on the questionnaire
(14.1%) survey to 57 enterprises

situated in waterfront area of
Kawasaki
35 companies responded

Steel, 4,000,000 [t/y]
Products,
8,685,608 [tly]

32 are situated in Eco-town

Cement, 4,000,000 [t/y]

Composition of Eco-town
related 32 companies

Virgin material
(abroad),

LNG, 5,360,000 [t/y]

Ethylene, 4,000,000 [t/y]

16,328,019 [t/y]
(75.6%)

Food,
company

Stainless, 4,000,000 [t/y]

Ironstone, 5,345,000 [t/y]

Coal, 3,633,719 [tly]

Ferroalloy, 141,000 [t/y]

Chemical,
15 companies

Other

1 company

Recycled material
(other),
851,620 [tly], (3.9%)

(inside Kawasaki),
1,382,000 [tly], (6.4%)

Hashimoto, Fuijita, et.al (2010)
Resources, Conservation and
Recycling, 54(10),

Other

Electric power
8,954,935 [Mwh]

Waste
(Kanagawa)
184,905 [tly] Waste

(Kanto) Waste
170,748 [t/y] (Japal

39,472 [
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Collection and product supply scale and
transportation distances

Wastes with high added-value are with relatively long transport distances

Plastics, paper, oil, electronic wastes

Products with demand in large volumes and locally are with shorter transport distances
RDF, feedstock for steel and cement production, construction materials, feedings, fertilizer
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Total costs (billion JPY/yr)

National Guideline for the Circular Region Planning
Modeling results: Cost and scale

Optimal scales of circularization is also discussed and we made quantitative analysis
based on the spatial information of the distribution of solid waste in Tokyo
Metropolitan Region with 30 million population. The results are incorporated into the

national planning guideline for circularization region.
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Strategies to Promote Eco-town Development

green purchase

-Establishment of multi scale circulation system considering appropriate social waste
transportation cost and environmental value of recycle products
-Social multi-stakeholder collaboration scheme for such separation, collection and

-Development of regional circulation center for multi-layered circulation areas

Urban circular
,/ procurement and [~ 1
consumption \\\\

2 e, _~~" National
YY) &
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\\ N
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Eco-town as a Driver toward Low Carbon City

*Industrial Re-development from Eco-town Guideline
*Urban and Industrial Infrastructure from Eco-city
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Research on Env. City Technology and Policy Simulation System
The Material to Japan-China Cooperation

< Japan-China Env. Center Japanese Eco-town
Enterprises/
aiilill JcA > B o

' ichi Al : R h Institut
Evidence for establishing guideline theories esearch Tnstitute
and methods for choosing proper technologies [

@ Japan MOE
~‘ NEP: gathering the stakeholders of eco- Towr i

Asian Eco-Town Collaboration Initiative

/' Shenyan§ : —
Assessing prioritization of env.
DRC techs and policy systems K awasak
EPB Integrated system for assessing _
- key circular tech . |
Rer@Mbie So %om rehtenswetﬁollcy and reglr{lﬁ T L S
.resource ooperating with companies wi ngineering
ssocjation____ co-benefit =
Environmentally - Regulations to support business Corelex
Industrial Park - design the process for cooperation

- promoting dem ational projects

Env. Technology and Policy
CAS/CRAES Simulation System Eco.
bhenyang Univ. etc)|  proposing assessing system for the env impact of

circular tech.~effects of regulations, supports and
subsidies /guideline for venous industrial park

NIES
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Eco-cities, Smart Cities and SDGs Future Cities

@® Eco-Model Cities since 2008; 23cities
Low-carbon Unification Initiatives for Cities/Regions
@® Future Cities since 2011; 11 cities

The creation of successful examples to be spread
throughout Japan and internationally

s

@ SDGs Future Cities

2018:29 2019:31 2020:33 Citli
Autonomous SDGs Plans
and Model Project Cities
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SDGs Cities from Circular Economy

“ Circular region through local circularization and energy management
*Information and infrastructure system for resource circularization, local
energy management and eco-system utilization
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Integrative Eco-city Assessment Challenges
@Integrated Industrial Urban Simulation

 Location theory
* Regional science

Regional Future Scenario
(Local GDP, Population Land area) .

Multi-Variable
Integration Theory

(Weber, Alonso, etc.) ™
Spatial Spatial : :
Land Use obatial oPatldl Air Pollution Control
Scenario Distribution Distribution Waste M t
| (Residential) (Industrial) aste Managemen
2010  Population 2020 Policies
N Future Spatial Scenario i Risk Control
Built Local Energy || Transportation Industrial Woaste
Environment || Management || Management Energy Management
Transition System System Management System
- Recycle and
« CEMS SyStem Industrial symbiosis
« ADR Local energy
a e FEMS
Lo EE Industrial Symbiosis

:ﬁm

 Eco Finance / Behavior Science
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