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Expansion of Resource-Recycling Network (Eco-Town)

Building and integrating recycling
facilities in the eco-town
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Development Step 1
Resource-recycling network
within the eco-town
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Development Step 2
Formation of resource-recycling
in the area surrounding the eco-

town
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Development Step 3
Formation of resource-recycling
nationwide, irrespective of eco-
towns
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Expectations for formation of a
circular industrial network and
regional areas, with eco-town
facilities at the core
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Building a circular economy and

society



Survey and Analysis of Eco-Town Projects as Bases for a Circular Society

During the ten-year period from In fiscal 2008 there was a “Survey
1997 to 2006, the Ministry of and Investigative Commission on
Economy, Trade and Industry and Measures for Further Promotion of

the Ministry of the Environment
authorized 26 eco-towns, and 62
facilities have been bhuilt.

Eco-Towns.” 26 eco-town
municipalities and 170 circular
| facilities were surveyed and analyzed.
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Locations of Resource Recycling Facilities in Kawas aki’'s Eco-Town

Facility for manufacturing

recycled cement Waste plastic blast-furnace reduction

(D.C)) facility / Facility for manufacturing
AT panels for concrete molds made of

waste plastic / Facility for recycling I

waste household electric appliances

(JFE Group)

Facility for turning waste
plastic into ammonia
feedstock

(Showa Denko K.K.)

g

. ]
________

PET-to-PET recycling -

facility Recycling facility for hard-to-recycle
(PET Refine Technology paper

Co., Ltd.)

(San-Ei Regulator Co., Ltd.)
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Example of an Eco-Town Project: Kawasaki Eco-Town
Formation of a Regional Network for Resource Circulation

Ordinary waste

Companies in Kawasaki Eco-Town

Industrial waste L

Kawasaki City
-Population: 1.38 million
people
+Ordinary waste:

532,000 t/year

Empty cans

|

C-press tly

»
L

| _J Automobile dismantling company |_>

Stainless-steel manufacturing company

Scrap vehicles

Waste household
electronic

appliances

Home appliance recycling

company

| »

Blast-furnace slag 5,000 t/y

Waste plastic

Plastic bottles

Waste paper

_|

Mix paper 7,000 t/y I

| | Waste metal

¥

Cement-manufacturing

company

| Surplus power

Scrap metal

~| Waste plastic

Sludge Iq—

A A

Paper sludge

t/y

Y _ [

Paper-manufacturing company

Sewage sludge

Incineration ash

Combustion
residue

v

] Kawasaki companies that produce

a lot of waste

" 134 companies

4,643,000 ton/y

Other

Sewage treatment facility

General waste 300,000
tly

Highly treated water

I._

— >

Incinerator

Landfill site within the

city

Garbage collector

Other landfill site

(outside Kawasaki)




Factors for Expansion of Eco-Towns and
Research on Regional Circulation Areas

(1) Concentrated building of circulation and recyc ling
facilities
(Scale economies for circulation; accumulation of am ounts
and quality)
(2) Cooperation between industrial facilities and r  ecycling
facilities
(Industrial symbiosis system)
(3) Social system for making the most of circulatio n
technologies
(Circular society system)
(4) Appropriate circulation scale through circulati on
characteristics

(Appropriate circulation area)



Example of Calculation of Effects of Formation of Regional Circulation in Eco-Towns

[Distribution of generation of waste ]

Acceptance of some
of the sludge
generated in
Kawasaki City

[Distribution of waste processing facilities ]
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10,000 m

Example of calculation of potential for regional
utilization of circular cement industry
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Information Systems that Contribute to Building Reg lonal Circulation (1)
Regional Databases of Information on Distribution o f Circulating Resources and
Information on Industrial Facilities that are Bases for Circulation
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Various Regional Circulation Areas that Utilize the Location of Environmental Resources

Building a wide variety of regional circular areas that utilize the regions’ circular society base (resource recycling and processing
facilities, and circular arterial industry facilities), accumulation of agriculture and forestry environmental capital, and locational
characteristics
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China’s Shenyang City Research Collaboration System for an “Environmentally-Friendly City”

2009. 6

Memorandum by Japan’s Ministry of the Environment
and China’s Environmental Protection Agency on Jaian's Ministry of the

China’s Environmental
Protection Agency

cooperation in building environmentally-friendly cities Environment

in Japan’s Kawasaki City and China’s Shenyang City

Kawasaki City

2009. 2

Shenyang City
City agreement / Agreement on
cooperation in circulatory economic
development

Collaboration for technologies, policy information, and
human resources

Recycle

industries
industries

| Indusines

Circular corporation
JFE Engineering

industries
industries

.................

2009. 12

Research on circulatory economic city
simulation systems
Inventory of atmospheres and cities, other
: . Priority Point PJ(H18-22)
Chinese Academy of Smenges / Global promotion (H19-21 ; Fuijita) Japan’s National Institute for
Shenyang Institute of Applied Environmental technologies (H19-22; Fujita) Environmental Studies
Ecology (CAS/IAE), Shenyang Priority points for global promotion S-7(H21-24 : (NIES Japan), universities
University, others Ohara) i érs ’
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Analysis of effects on sphere

Creation of a Simulation System for Evaluation of C

Base city environment information

ity Technologies and Policies

@ Building a Kawasaki
prototype in Shenyang
(Japan-China
collaboration)

® Customizing the NIES
model for Shenyang,
Liaoning (Japan-China
collaboration)

@ Typifying Japanese
corporations’
technologies and local
governments’ systems

(NIES)

-

@cCity environment GIS database

@ Planning process
involving collaboration
between CAS and the
Chinese government (CAS
+ Shenyang City)

\ /

@Integrated city environment analysis model

Topographic

Atmosphere, weather ‘

environment

and use and coverage |

N\ A

@ Inventory of technologies and policies

&ystem for supporting city

environment policies

Model to analyze flux of water and heat

Anti-pollution technologies and policies

Planning and evaluation process

errain, soil conditions ‘

’ Bou ndar,ymﬁdltl

Atmospheric Temperature

environment

Humidity

ind direction and speed‘

Water Rivers

environment

Positioning of parks

Green area
environment

ANA Areen area
Dimensions ot parks
l aANnn Arepn area

Forms of vegetation

Kk @ xmmmm - = N
@:/

City base

e and coverage of Iand

Trgnsportation infrastructur*e

3-dimensional process model
of water, atmosphere, and city

Population

‘ Model of transporting resources and waste

Use of buildings

Buildings )-Fﬁmber of building floors ‘

{ Building structures ‘
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City waste

inary waste (householcb

(dinary waste (businessj
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Industrial waste
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» Sewage treatment technologies
* (activated sludge method))

« Incineration and melting technologies
 Landfill disposal technologies, etc.

» Dispersed water processing technologie

n

Technologies and systems for
an environmentally-supportive society

Waste regulation systems
Systems to support circulation

* Resource circulation monitoring, etc.

Green supply chain management (GSC

Technologies and policies for
resource-circulation

Technologies for iron-manufacturing
blast furnace reduction
Technologies for creating

cement materials

Policies for broad-area
resource-circulation, etc.

Policies on sorting waste for collection

MAENBHMERITETIL

1= &5 Bl 3 1%

Environmental indicators for
the city or sphere

» Low-carbon effects
(reduction of greenhouse gases)

» Amount of waste generated
(amount of substitution by new
resources, final amount disposed of)

* Amount of natural vegetation
(eco-service)

« City activity and production volume.
« City quality of life (QOL). 11
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in a Chinese City

\ Building a technology inventory

I Technologies for improving city heat environment

J [ Formulation of Elemental Technologies and Estimating Effects of Introduction J

WWater-retentive pavement

Water-permeable pavement

Managmt.,2009, others

Berkel and Fuijita et.al.; J. of Env.

Industrial symbiotic resource-circulation technolog

ies

—|Technologies for controlling city district ener:

Furging cement into raw fuel

/4

4t furnace reduction of waste plastic

[raw material

| Turing waste plastic ammonia into

for concrete molds

Turning waste plastic into raw material

for makinn naner

Turning used paper into raw material

Hashimoto and Fuijita et.al.; J. of Consv. &

Recy.,2010, others

I Bio-mass circulation technologies I

2009, others

Wong, Fujita, Xu;J. of Waste Mangmt,

Mangmt, 2007, others

I Technologies for protecting the water environment

-

Chen, Xu et.al.: Geomorphology and

0 >
|—Plant cleansing

t-CO,/f 0%
075 +
S
o Sl 5
2 Sl Sé 050 -
p3 2l o Room for reduction of CO2 by a
=l ] maximum of 0.43 tons when
? Qj o 025 | |manufacturing 1 ton of cement
12 -
1
[ F—
b = - 0.00
Technology for manufacturing circulated cement HERE ERE | - EERAALE
t'COZ [
By introducing methane-
200,000 - |fermentation facilities, it 192,118
TSI m is possible to reduce the
o =\ 5 amount of CO2 in all of
3 %. Q 150,000 [  |Liaoning Province by
ﬁ 2 : > 192,000 tons a year.
82 3 L
g- |> % 100,000
1B
] 50,000 F
1
- 0
0
| BEL RR) BEL (5 RBEN)
t-CO,/t-BOD 32
30
a3 i
ig ! @ L .
1o 18 20 r |InLiaoning Province, use of
1 g : e septic tank technology causes
@ = 15 L |few CO2 emissions for
Polluted water —— 3 ‘ o) eliminating unit pollution load
pell = 10
ER
T, 151
12 5
I
- - 0
Combined wastewater treatment tank technologies +KE LA




Examples of Simulation Research on Resource-Circula

tion Technologies

and Policies in Japanese and Chinese Cities

Simulation research on evaluation of Japan’s
eco-town technologies and policies

City/regional
circulation analysis
system

Analysis of eco-

= towns throughout
Japan (90

facilities in 26
districts)

b |

Analysis of eco-town
circulation technologies

i

Resource-

Kot 3

14000

xw  Circulation
w  effects and

4000

wo - lOw-carbon

0

il effects

Simulation evaluation of environmental
technologies and policies

Calculation of effects of technology
and identification of policy
expansion effects

CASE OASE OABE  OASE
4 21 5

|

o 30h70-11- 20t 50 SRR o HERI A R |
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CO2 reduction
Final disposal of waste

~ Berkel and Fuijita et. al; Env. Sci.& Tech.,2009, others

Amount of resource-circulation

Simulation research on evaluation of
China’s city environment technologies and

é \ policies
Policy Circulation
stage )
9 | -> analysis system for
Reconstruction China’s cities

Planning
stage

delines.for. Japanese } :

Chinese low-carbon

hdustrial eco-parks

analysis of

Japan’s
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7 Project
execution

.

Chen and Fujita et. al; J. of Waste

Simulation evaluation of environmental
technoloaies and nolicies

Identification of technologies and policies for
resource-circulation and low-carbon co-

benefits
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Building a Platform for Reviewing Japanese-Style Regional Circulation Systems

Examples of items provided by
Japanese cities

Collaboration at each stage of
regional circulation formation

@Provision of information on technology
for which cooperation is possible
@Provision of policy data

@ Support for government abilities and
cultivation of human resources

@ Information on support for planning
circulation systems

@ Determination of government support
systems, project systems, and operation
systems

@ Implementation of FS (strategic FS
guidelines, detailed FS collaboration)

Policy stage

Planning stage

@ Implementation of detailed surveys
according to actual operation conditions
@Planning, quantity surveys, and
personnel distribution aimed at bringing
about actual operation, based on survey
results

@Creating a process for building and
operating facilities

Priority project
execution
design stage

=

@ Support for implementing monitoring and
measurement

@ Using monitoring results as feedback in
the planning and policy stages

\_

_/

Project
implementation
and operation
stage

@ Sharing information on
background and surroundings a
information on needs and seeds
@Policy framework

@ Setting priority matters,
formulating an action plan
@ Strategic FS, business
assessment, detailed FS

!

@ Detailed design exploration
quantity surveys

@ Investment, orders, construction I

@ Monitoring of environmental

etc.
@ Using monitoring results as

stages

effects, economic efficiency, safety,

feedback in the planning and policy

T

Examples of items
provided by Asian cities

@ Determination of policy objectives and
direction of measures

@Provision of information on the area around
the relevant city and information on needs and
seeds

@Creation of a master plan

@ Review of support for policy aspects such as
business compensation and separation of
waste for collection

@ Operation process design

@ Review of business profitability, cooperation
with FS surveys

@ Support and cooperation for provision of
information required for detailed design
exploration

@Building an operation process for system
aspects, etc., in light of survey results

@ Support and cooperation for the various
procedures, permits, etc. necessary for orders
and construction

@ System design for monitoring

@ Implementation of business monitoring

@ Sharing of monitoring data between Japan
and China

@ Using monitoring results as feedback for other

business expansion

Ministry of the Environment 2009; Extracted and modified from materials for the “Investigative Commission for Supporting Model Businesses for Building Environmentally-Friendly Cities in

Kawasaki and Shenyang (chaired by Fuijita)”



Re-Building the Process for Circulation Technologies that are Appropriate for Regional

Characteristics (Re-Engineering)

Re-building technology and policy systems that are appropriate for the characteristics of Asian cities, by
dividing and rebuilding (re-engineering) Japan’s technologies (in the example of plastic bottles, an initial eight-
fold monetary divergence)

Pre-processing separation Effluent treatment process Regenerated
process product refinement
:............: process
A B EEEEEEEEEEEEEEEEEEEENEDN : *3F7KMIE§IE ;.-............
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..................
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|_-Resource conversion process -_‘

Inventory of input factors (energy, water, required land, operation staff, etc.) and quantification of
equipment and operation costs, etc. for each circulation technology process, through business surveys

in Japan
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Framework for Review and Support of the Shenyang -
Kawasaki Circulation Project

In January 2010 an investigative commission on support in Japan was launched with members from industry,
the government, and academia. In January 2011 meetings of international experts began to be held as a
channel for sharing information with Shenyang City and sending out information from Japan.
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inistry of the Environment ¢ Environmental Protection
Agency .
___________________ ‘V"""""“"_

Centre for Environmental 1
>~ Protection 1
ﬁ"’ I I I

/1 - v

il A Y ~

Meetings of international
, experts

Investigative Commission on Fiscal 2010 ~
Evaluation of 3R Business

Expansion and Technologies
Kawasaki City,

Shenyang City
Environmental Protection Agency
City Environmental Monitoring

Center

researchers, IGES : : =N Chinese Acatimy aff
JICA, corporations E’;:a.tr'g:sqlelzts:ltge ;c.’és “ Sciences’ Institute of
VI udal :
Fiscal 2009~ Applied Ecology .
L
_ e Nl
JFE Engineering Shenyang City

San-Ei Regulator Development and Reform

DC Cement Commission

Urban Associates

_____________________ 16




Shenyang City, China Image of Sino-Japan Collaborative Low-Carbon Venal Eco-Industrial
Park (Investigative Commission Proposal by the National Institute for Environmental Studies)

Residential area
70ha
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Business area
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Waste

Waste plastic and plastic bottles
Waste paper

Bio-mass
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Japan’s Low-Carbon Cities in International Society

Knowledge and wisdom of resource circulation in Eur ope: European style
* Resource circulation amid increasing de-industrialization and de-materialization

" High level of environmental consciousness among citizens and corporations; ability for collaboration by many
main constituents and ability for city management

——-

Knowledge and wisdom of resource circulation sent o ut from Japan: Japanese

resource-circulation style

* Ability to develop technologies by achieving objectives, ability for regional circulation by utilizing ability to
develop products (combination of equipment technologies, network technologies, and social technologies)

* Social governance system that includes brewing environmental awareness among citizens and corporations

Regional societies that are able to take environmental action based on their experiences with pollution

Resource-circulation initiatives in Asia: Asian sty le

* Promotion of becoming low-carbon in the process of industrialization and economic growth

* Top-down business promotion, and government ability to enact policies




