oth Asia pacific eco-business forum in Kawasaki
2013.1.31;Eco city session

Leading toward
Innovative Eco—City from Kawasaki
—from Eco—town to Eco Leading City—

Prof. FUJITA, Tsuyoshi fujitaZ7@nies.go.jp
Director of Eco-City System Research Program,
National Institute for Environmental Science, Japan
Alliance Professor of Nagoya University

Associate researcher OHNISHI, Satoshi/TOGAWA Takuya
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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

Y
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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



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

METI & MOE 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 approprlate areas.
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Eco-town Areas as demonstration projects of circular
technologies; Berkel and Fujita et. al (2009)

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.
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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

Procurement areas unknown (Unit: 1,000 tons) (6) 0%
(70) 5% Recycling residue disposed of  (40) 3%
(310) 24%

Resources circulated outside the prefectu (110)9%
Cerse[C):[?r(':eu red from outside the Resources circulated outside the Eco Town Plan regions but within the prefectu@
FPS/RMs 70) 5%
CRs procured from outside the Eco Town Plan CRs procured produced
req'\\on but within the prefecture (1’300) 100% (780) 60%
130 -
(130) CRs utilized

10%
° (1,200) 92%

CRs procured from
within the same Eco
Town Plan regions CRs used as energy,

or reduced in volume
(830) 64%
(470) 36%
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




Accomplishment from eco-town

(1)Social system to promote the
circularization of wastes and
recycle

(2)Agglomeration effects of material
Industries and circularization
Industries



Alternative technologies for circular economies;
resource circulation

Hard
Environ.

Resource
Excavation

Soft
Social

Technologies

Green
Procurement

Substitutive
Processing

Cleaner
Production

Recycle
Technologies

End- of Pipe
Treatment
Technologies

Consumption

Green
Purchase

Landfill




Recycle Facllities in 26 Eco-towns and Legislation System
for Waste Management and 3R Promotion
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waste collection and product supply scale and
transportation distance

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

presentage of waste
collected within
prefecture

M average transport

distance
shredder dust

waste paper

waste plastics

-y
e cni i e -

metal scraps
assorted ind waste
sludge

glass

automobile

PlaStiC and incineration ashes
paper

(‘efrganlc

food waste

C N ST S0 s s o — q — _ —

Metal debris

Oll feces
N Glass and

others

100.0

Average transport distance
(km/t-waste)
80.0 60.0 40.0 20.0

0.0

0.0

Average transport distance
(km/t-waste)

20.0 40.0 60.0 80.0
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}paper/pulp
-
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plastic resin
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others

fertilizer

fusil ash

construction material
feeding

feedstock for cement...
feedstock for steel...

RDF

100%

80% 60% 40% 20%

Waste collected within prefecture

0%

0%

Chen, Fujita et.al.,

50% J)O(%f Ind. Ecology,
product delivered within prefect%|_16(1)’ 2012




Accomplishment from eco-town

(2)Agglomeration effects of material
Industries and circularization
Industries

12



Modeling results: Cost and scale

 Example model outputs:
— Results of the standard scenario in 2025

e Over 1/3 cheaper than new pre-treatment facilities
built in each municipality
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Social system to sustain the circularization in Eco-towns

Establishment of social system and business model along supply chain
from mining to waste for low carbon and sound material cycle society

Co-processing, Cleaner
Heat/energy recovery production Green/regional
Red stand resource circularization Design for Env. consumption
for social in the region Green purchasing Regional credit 15
system
| Logistic for circularization/Monitoring system |

| Green supply chain management in integrated urban and regional area |




Contents

2.Toward Eco-city innovation from

Kawasaki
*Eco-city iInnovation model
-Innovation from Kawasaki @
(from circularization to production chain)
‘Innovation from Kawasaki @
(from smart building to smart city)

16



Industrial Symbiosis and Urban Industries to empower

cities by circularization

(Kawasaki and Kitakyushu are pioneers in 1997—26 cities)
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Accumulation Effect by IS; 2.accumulation effect in
Kawasaki Eco-town

Accumulation of material (arterial) industries and recycling (vein) industries with
geographical proximity enables Eco Town district to establish material and energy
circularization. This collaboration has made a variety of wastes and by-product
exchange in this district and industrial waste exchange from other region be possible.
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Kawasaki Synergy Network (current situation)
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Industrial Symbiosis in Kalundborg, DENMARK
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Industrial symbiosis in Kalundborg
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Comparison between Kawasaki and Kalundborg

Industrial symbiosis

Urban symbiosis

Kalundborg Kawasaki
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Kawasaki Synergy Network (Future scenario)

Waste heat networking among industries
:.— Power  —{ with proximity to power generation
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Image of low carbon and energy model district by
collaboration between industry and city
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Energy symbiosis network planning in Kawasaki City
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Kawasaki Synergy Network (Future scenario)

When industries with geographical proximity to power generation

utilize waste heat, we could estimate 400,000t-CO2 emission
reduction by alter the fossil fuel to waste heat.
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Strategic Business Models for Environmental Innovation
From Smart Buildings to Low-Carbon, Circulatory Cities

Area effects and network effects that interact with individual technologies to produce synergy
can be achieved by moving up from energy management at the individual building level to

efficient management of supply and demand at the area level and management of land use
and facility locations at the city level.

Demonstration with building
clusters

Network development within
the city

Network development by the
city

, ‘-,,-,m, [ fw,\t. T 22 i ":
Social institutional /

systems in red

Energy-efficient buildings
Smart meters

External air supply
through BEMS
Co-generation
Carbon credits

Local hybrid heat and power
supply system
Supply-demand coupling’
energy management

Low-carbon energy

monitoring network

Capping and trading
Guiding industrial
location close to

Zoning for low-carbon facilities cities (compact

cities)




Accumulation Effect by IS for the future; 3.low-carbon
district as a hub in Eco-towns

Integrative low carbon planning
systems to compile eco-towns, R ey
urban sectors L
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Green Economy Innovation.
Spiral up to Eco-City
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Environmental Technologies:
Spreading throughout Asia from Local Demonstrations

Designate model districts generating social value from low carbon and circularization, and create
pioneer social frameworks that use technology clusters and enhance their effectiveness. Convert
national land management systems and develop policy packages for the rest of Asia through the
selection of priority areas at the municipal level and through the construction of networks.

Feedback on environmental innovation

Demonstration in Network expansion Conversion to national
model dlstrlct in the city system
> Expansion into Asia
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