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Background

» Eco-towns in Japan

From 1997 to 2006, 26 eco-towns had
been approved

Totally 209 facilities (64 with subsidies,
145 without)

» In 93 facilities (out of 170 recycling
facilities in 2009), totally 2.18 mil t of
wastes were treated in 2007

Generation: within each eco-town (61%),

within the Prefecture (8%), outside the
Prefecture (27%), unknown (4%)

“industrial and urban symbiosis”

Utilization: recycled (1,220 kt, 56%),
energy recovery (790 kt, 36%), residue
(170 kt, 8%)

» Reduced wastes to landfill
1.02 mil t (~3% of the total)
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Geographical Conditions of Kawasaki Coastal Area
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Accumulation of High-tech Recyc

ing Plants

Plastic waste recycling plant

for ammonia production

Cement manufacturing plant
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®Plastic waste recycling plant for blast
furnace production

®Plastic waste recycling glant for
concrete formwork production
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Major Efforts

*Use of natural gas vehicle

*Use of hydroelectric power plant for
factories

*Circulation of industrial chemicals and \2111:r

*Operation of plating plant which never
excrete liquid wastes to outside the factory




Eco-town Areas as demonstration projects of circular

technologies

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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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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Quantified material accounting for Symbiosis in Kawasaki

R.V. Berkel and T. Fujita et. al.;
Environmental Science & Technology(2009)
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Alternative technologies for circular economies;
resource circulation
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Recycle Facilities in 26 Eco-towns and Legislation System for
Waste Management and 3R Promotion
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Strategies to Promote Eco-town Development

-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

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

perspectives
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Low-carbon technologies and their impact: water, materials, and energy in cities

The urban environmental GIS database and environment analysis model are used to calculate
environmental flux, based on environmental impacts. Processes are in place to evaluate
technologies for low-carbon cities.
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O A system for analyzing the spatial characteristics of environmental impact (generation and

transfer of waste water, thermal energy, and waste)

O Calcluating annual low-carbon effects attained by introducing technologies within a target

zone

O Setting up a framework for providing information obtained from the technology evaluation

system to governmental bodies, citizens, and companies




Keys for Sustainability of EIDs as
Energy/Resource/ Carbon Efficiency

1)Greening Industries and
technologies

2)Appropriate combination of
technologies and policy systems

3)Design of regions and core districts
considering of locational
characteristics of cities and regions



Web-GIS decision support system to promote resource circulation in

1. Questionnaire survey and

environmental economics database

Kawasaki
City

Eco-
Town

Keihin Coastal Area

2. Web-GIS decision support system
for material circulation

*Questionnaire surveys and monitoring are to be
conducted through the Web-GIS system

*Industrial

-Business *Result could be reflected on the system so that it
-District better reflect the needs of users (those who
-Agriculture discharge wastes)

=Waste distribution of
manufacturing industry

=Waste distribution of business
=Waste distribution of family

-Life ward information
-Enterprise information

-Incineration facilities information
*Reclaimed land information
-Railway information

-Enterprise position
information

-Classification information
*Discharge

-Enterprise position
information

-Classification information
-Discharge




3) Integrative scenario simulation of environmental
technologies and policy regulations in Japan
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Urban and Regional

Simulation System for Circular
Economy

Different scenarios were applied to evaluate effectiveness of the cement production process

Circular Technology Analysis System

Urban and Regional Env. Data Base System
P Ipistribution of Household waste
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Guideline for Sustainable Eco-towns / Eco-Industrial
Developments in Asian Cities and Regions

Chinaa MEP

Municipa

=~ Asian Eco-Town Collabor

Quantitative Guideline for
Sustainable Eco-towns

MOE, Japan
a@
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Research

Integrated system for assessing
key circular technologies .
Comprehensive policy and

legislative System
- Regulations to support business
design the process for cooperation
- promoting demonstrational projects
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Recycle
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Example of results from the urban env tech simulation model:

The case of waste plastics recycling in Shenyang

Waste plastic generation
and destination

p
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LCI of recycling tech

Local emission/

Energy intensity

.
Waste plastics as Reducing
Agent for Blast furnace

B Within city
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waste = N
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Potential of recycling non-PET plastics

treated outside of Shenyang

* Over 200 kt-CO2e reduction and 100 ktce

g fossil fuel saving against BaU could be
realized by technology transfer only

* Additional 134 kt-CO2e reduction and 35
ktce saving could be achieved by reduction in
carbon intensity in electricity and new
recycling programs

Source: X. Chen, F. Xi, Y. Geng & T. Fujita (2011) The potential environmental gains from recycling waste plastics: Simulation of
transferring recycling and recovery technologies to Shenyang, China. Waste Management, 31, 168-179.




Growing diversity of Eco-Industrial Practices in the world

Variation of case studies of Eco-Industrial
Developments

P

Solid waste recycle --- Energy and water circulation
Technology development---Social system evolution

Industrial Symbiosis-- Urban Symbiosis
Dynamically developing cities--Stably developed cities

Market driven economy--Green economy

Local case studies — Universal analytical framework



Japan’s low-carbon cities in the context of the
international community

Knowledge and wisdom of low-carbon cities in Europe and America (Western
style)
- Low-carbon efforts in the midst of a shift toward a post-industrial and post-material society

- High levels of eco-consciousness among citizens and companies and capabilities to coordinate
diverse entities and manage cities

-

Knowledge and wisdom of low-carbon cities originating in Japan (Japan’s unique
Eco-town /low-carbon style)

- Low-carbon packages that take advantage of technology and product development capabilities
focusing on fulfilling targets (a combination of device technologies, network technologies, and
social technologies)

- A social governance system encompassing efforts to build eco-consciousness among citizens
and companies

- Communities with capabilities to take eco-action based on experiences with environmental

pollution

Efforts to build EIPs low-carbon cities in Asia (Asian style)
- Promoting low-carbon efforts interlocked with industrialization and economic growth
- Promoting projects based on a top-down approach; capabilities to implement policies

20




Eco-cities that lead to a low-carbon society

 Shifting from single innovations to collaborative social
innovations

Technology Innovation —
System Innovation or Collective Innovation

« Applying best practices to structural innovations in the social
system

Single advanced /\ Collaborative
environmental technology innovations to

(e.g. wind power bring technologies
generation) together

Mid- and long-term

Single advanced
low-carbon targets

environmental technology
(e.g. photovoltaic power
generation)

Community-based
innovations (cities

and districts)

Single advanced

environmental technology Social innovations in
Single environmental

technology innovations eco-towns and EIPs
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Growing diversity of Eco-Industrial Practices in the world

Variation of case studies of Eco-Industrial
Developments

P

® Integrative planning tool for EID or Eco-City
design

® Combination of local and generic indicators

® Engagement system for multi stakeholders

® Industrial symbiosis as the path for collective
Innovation
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Results of environmental impact

(3) Amount of CO,, emission
[ton/yea&]
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80 I Construction of incinerators
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Case 2-3 (combination of recycling mix paper, waste container & packing
plastic, food waste and incineration ash with 3 incinerators) can reduce
57% or 25 thousand tons of CO2 emission annually




Industrial symbiosis, urban symbiosis,

and clustering symbiosis
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Organizing low-carbon countermeasures into packaged solutions to

4
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meet the characteristics of communities

Low-carbon environmental model districts taking advantage of communities’ characteristics
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Eco-towns, targets and lessons for a decade
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Circular cities and regions Low carbon cities and regions
-rare metal -national target of
-carbon resources 60-80% reduction by 2050
Asian Eco-industrial
networks with knowledge
data base of eco-towns

Quantification methodology and tools for further national
projects and generalization among Asian Cities




International Platform for Smart Growth
EIPs and Eco-Industrial Cities
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Urban resource recycling technology/policy simulation calculation
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Evaluation of Local Industrial Symbiosis Effects

[ty] Environmental Improvement Effects (CO2 Reduction) from BAU Case
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