Inaugural Meeting of the Regional 3R Forum in Asia, Nov.11%" -12th, 2009

Day 1, Session 2-2: Challenges and Opportunities in the 3Rs/Waste Management
in Asia - Sectoral Issues

Eco-towns for 3R promotion in Japan

AGENDA

1)Eco-towns to Promote 3Rs in Japan, Process and
Development for a Decade and Future Targets

2)Evaluation Methodology of Environmental and Economic
Accomplishments of Eco-town Development

3) Planning Guideline System for Sustainable Asian Eco-
towns and Circular Cities/ Regions

Dr. FUJITA, Tsuyoshi fujita77@nies.go.jp
Head of Environmental Evaluation System Research Section,

National Institute for Environmental Science, Japan
Professor for Graduate School of Engineering, Toyo University )




Target and Accomplishment of Japanese Eco-towns

Material Flow of Traditional
Industrial Parks
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Symbiotic Material Flow in Eco-
towns or Eco-Industrial Parks

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

(" Conventional material flow: No-circulation )
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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




Legislative Framework of Eco-town Program

Eco-town program

Inaugurated in 1997 by the MoE and METI as a
national initiative

Objectives: the program was intiated

1. To cope with serious shorgage of final landfill sites
an

2. To revitalize stagnating local industries at the same
time
Under the slogan of “Zero Emissions”

Approval procedure

3

1.

3.

Approval procedure (Cont.)

Local government may propose an Eco—town
plan

to achieve regional developments through the
promotion of environmental industries and

to develop recycle—based society through reduction
and recycle of wastes

2. MoE and METI are to approve the plan

If the plan is both innovative and pioneering enough to
be a model for other local governments.

If approved, the local governments obtain
access to grants which cover the project
cost up to 50 percent for

Hardware” project
Construction of a recycling plant
“Software” project

PR and networking activity and the promotion of
information service and environmental education for
stakeholders

Key word: Zero Emissions

Concept of alternative industrial system in which, in principle,
all the wastes generated from one industry are utilized as
input for another

= Advocated by the United Nations University’ s Zero Emissions
Research Initiative (ZERI)




Approved eco-town areas

Akita Prefecture
[Agpperresd on Movemiber 12, 159595)

The Ministry of Economy,

Trade and Industry and Joyama City, Toyama Prefecture

the Ministry of Gifu Prefecture —— oo o Szt 10, 1980
Environment approved Osaka Prefecture i

[Approved on Juy 28, T0E)
Kamaishi City, lwate Prefecture

Eco-Town Plans Hyogo Prefecure Kamaishi Cy. lwate P
for 26 areas as of the Qkayama Prefecture
end of January 2006,

and they provided Kita-Kyushu Gty e ™

financial support to 62 (Agproved on Juy 10 Kawasaki City

Hokkaidao
1ADproved on Jure 30, 2000

Lguisuzawa-cho, Miyagi Prefecture
[Present Kurihara City)
Approesesd on Moeemiesr 12, 15955

Metropaolitan Tokyo
[Agproved on Odnber 27, 2003)

Hroshima Prefecture
[*pproveesd on December 13
2000)

facilities located Pk S
within the appropriate
areas.

I||:|.3 City, Maganc F'refe¢1ure

Approesed on July 10, 1597
Aichi Prefecture
(Approved on Seplember 28, 2004
Yokkaichi City, Mie Prefecture
CAprroved on Sephermber 16, 3005
Suzuka City, Mie Prefecture
(Approved on Ociober 29, 2004)
Maoshima-cho, Kagawa Prefecture
(Approved on Banch 25, 2002
Kochi City, Kochi Prefecture
Approved on Decermear 13, 2000
Ehime Prefecture
i4oproved on January 20, 2006
Yamaguchi Prefectuns
[Apperreed on Bay 29, 200
Minamata City, Kurmamoto Prefecture
[Approved on Feberuary &, 2001
Omuta City, Fukucka Prefecture
(Approved om July 3, 15398)



Kitakyushu Eco-town as the Large Scale
Accumulation of Recycle Facilities

Comprehensive Env. il | P | | Experimental
Industrial Complex

Personal Computer Reuse . Stqdy Area

.
e

Paper Mill N
Recyc Waste Oil, Liquid and Solid
3_:_-‘-. 1 Waste

~“Characteristics:

. Rec¥cled materials are utilized in local
manufacturing companies under the support of
private and public sector.

» The municipality supported advanced and
large-regional business schemes from the early
ic,tage of national legislation of environmental
aws.

= A screening process has been set to
objectively evaluate location and business
scheme of new facilities.

-26 businesses are In operation within the municipality, mainly in the East
Hibiki district, and more on the way, including the Experimental Study Area.

-A collaborative system has been constructed with steel, cement, and chemical
Industries, public landfills, and a melting furnace to receive and properly treat
wastes in the region.



Recycle Plants Operated in Kitakyushu Eco-town
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Geographical Conditions of Kawasaki Ecotown

Yokohama
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Kawasaki Eco-Town as the Combination of
Recycle Facilities with Arterial Industries

Stainless steel manufacturing plant
utilizing industrial waste

Eco-Town Hardware

Projects
Other Projects

!‘A 1 ement manu
e

¢
|1 utilizing industrial waste

o
<
. i

PET to PET Recycling Facility @‘},f "

Hard-to-recycle Paper
recycling Facility

|

Capacity:27.5 thousand [t/year] i‘:’/_,'{: ._‘." Capacity:81 thousand [t/year]
M\ o / ( Waste plastics as Reducing Agent
Waste plastics as Ammonia . for Blast f!”.”ace g
gourcesFacmty — 4. Od Capacity:10.0 million [t/year]
r} T Waste Plastics for NF Board b
Manufacturing Facility N

L Capacity:2.0 million [t/year] )
— A

Household Appliance Recycle Facility
| Capacity:400 thousand [unit/year] 1.8 27 3. Kkm




Symbiotic Synergy Network of by-product Exchanges in
Kawasaki Eco-town

» Both industrial and municipal solid wastes are utilized in manufacturing industries of Kawasaki, while
not all recycling plants utilize their maximum potential for recycling

* Population:
1.3million

*Municipal
solid waste:

532,000
ton/y

1 Municipal Solid Wastes

—>

W

Coastal Industries of Kawasaki

Nihon-yakin

Industrial Wastes

Empty 1 C-press 9,300 t/y ! .
can Vehidl Stainless-manufacturing || || Waste | [RESEENASRAN
. |,| Vehicle scrappers| metal in
vechriac?e JFE Urban 134 :
~ . s - companies
Home app“ance - Steel—manufacturlng - Plastic are re istgred 3s 3
Electronic || Lrecycling company ,—‘&npany waste [+ high- %I me
waste [ Blast-furnace slag 5,000 t/y | | Waste metal Igh-volu
150 t/y generator
Plastic ¥ DC A -Industrial
power
S ; Cement. { Sludge |« wastes:4,643,000
Steel-manufacturing || manufacturing
L company L1 Soot |«]|ton/y
bﬂ: I| TPaper sludge S|
ottle ™ peT 1o PETrecycling 5,000 t/y — Slag |+
waste company i Corelex :
—Vlix—— . — Cinder |«
+Mix paper 7,000 t/y] _»| Paper-manufacturing \ 4
paper company A
. . Garbage collector
Incineration ash
SR |  Sewag Highly treated
sludge |[[ | treatment gnly -
water
plant N
Other Landfill site
General wastes . o - —
Other 300,000t/y [ Incinerator —> Landfill site «-—— (outside Kawasaki)

* This figure was developed based on interviews to corporate and city officials

Treatment by the city

Treatment outside the city |

o



Aichi Eco-town as Regional Scale of Recycle
Facilities with Municipal Revenue Resource

- Support for Recycling Businesses using Industrial Waste Tax

-Development of an environmental network for arterial(manufacturing) industry
and veinous (recycling) industry in Aichi

Facility for collecting,
recycling, and selling used
industrial lead batteries

Manufacturing facility for animal |~ - N — —

feed and bioethanol from food |/ O L Carbonization facility
residue using solid-state | y for wood-based waste
fermentation technology '

Manufacturing facility for agricultural
and construction mats using fiber
materials from wood-based waste

‘ Manufacturing facility for
foamed glass beads
from waste glass

lanufacturing facility for
ultural and construction
using fiber materials
wood-based waste

for wood-based waste ™

Recycling facility for automobil
shredder residue
Recycling facility for nickel
contained in sludge and soot

and dusts ?
Recycling facility for waste Co"ectivé treatment
T unvulcanized rubber : facility for wood-
HNEtE = l Facility for household equipment | /[ l» ZI6C0 LI
aipea M {“Ef h.‘ | 7 _collection and circulation system e e L ) Network of

=] t TW ||§’ 4 Recycling facility for 7|  |/.Network of-auto

gL [ rare metal /Zindustry and food industry,

| U machine industry || 4 iculture and




Sapporo Eco-town Cascade Recycle Complex
for Wasted Plastics

Nakanuma Recycling
Center

Recycling facility for

5N ' PET bottles (flakes)
Recycling facility for PET bottles
(sheets)

...
Recycling facility for waste tires

S Nakanuma Industrial Waste
E Treatment Center

Food scrap recycling center

Oil producing facility
from waste plastic

Sapporo Nakanuma :
Plastic Sorting Center &=

) " - Complex of various plastic recycle technologies such as recycling PET

bottles into flakes or sheets and a facility for producing oil from waste
| plastic inside the Sapporo Recycling Industrial Complex, where 9
+gn =2mm  recycling facilities are concentrated in 23 hectares site

+ The public and private sectors jointly work on procurement and supply of
wastes and by-products, promotion of efficiency in reclaimed production
and promotion of regional material circulation



Co-processing as Variation of Eco-towns

Raw Material Iron making Steel making Steel forming
Processing & furnishing

[ Iron ore H
[Limestoneﬂ_>

Coke oven

Blast furnace 47 Basic Oxygen
Furnace (BOD)

Rolling
process
(hot/cold)

4 Waste h
materials

*Plastic
waste,

Steel
products

@teel Waste)




Variation of Eco-Industrial Parks(EIP) in Eco-towns
e/////

URBAN REDEVELOPMENT
TYPE EIP

cycle goods [P ——

retail & sale*
Ecological
consultlng Tl Ecological equipment
company
Environmental manufacturing
Sustainable technology Information EIP Center; Demonstration

Business o
Support building*
CCR

researchseamagai e
- e Environmental data bank
-Collaborative marketing purchase

-Waste collection and recycling

o-material, Recvcl

/[

Environment

conscious . ;/ ;
commuting SySt?m Clean Energy = Envigonmental ~esidential
LRT, Pedestrian Supply System Environmenta education® A
Path Energy Storage N
System* communication
Kitakyushu
I Orgdanic waste
Methane

fermentation
Composting

TYPE EIP

Cement factory

INDUSTRIAL SYMBIOSIS Fe”i"7

Chemical factory

Plastic

Brownfield
Neighborhood

recycle center®

Collaboration
reverse logistics
District heat supply

7Building material

recycle center®

PRODUCT
REMANUFACTURING
TYPE EIP

Petro chemical trial com plex

factory Industrial symbiosis type




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 Fuijita et. al (2009)

Distribution of Total Investment Distribution of Total Investment
Subsidy projects in 24 Eco-Towns 60 projects in 24 Eco-Towns
— 60 billion JPY or 600mil. US$ 165 billion JPY or 1.6 bil. US$
Togana City, Toyama Prefecture Ao otherso(ZO) otheg; (20)
) vogo (1)

3% ..... . e
............. Toyama (4)
Toyama (4)_ | 7 TON 2\ N T IS Chiba (9)
2% AN Y e | ome N [ 27%
I i LT T
Akita (4) TN 3% Akita (4) SERIEIRPRIROPIOPI
4% e S 3%

Naoshima (2)
2%

Naoshima (2)
3%

Sapporo (3)
60/0

Sapporo (3)
4%

clure Lt
Tokyo (1 L e
oo ,'g_: ozyuz( ) : o Tol;);?(ﬂ .,\
Ya i} Kitakyushu ( \\ / \ 3
Minamats Ciy. ot Prefectu 6% A\ \ Kitakyushu (7)
Omuta City, Fukuoka Prefecturs \ 5% NG
(ApDroved on Juy 3. 1255 \ . Kawasaki (5)
Bingo (2) \\ 16%
7%
Kawasaki (5) . )
Omuta (2) 21% Bingo (2) .
6% 12%
Omuta (2)
13%
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Recycle Facilities in 26 Eco-towns and Legislation System for
Waste Management and 3R Promotion

0 20 40 60 80 100 120 140 160 180
B subsidied [ not subsidiedJ

~'96 Package Recycling Law ('95)

| | '
o % Eco-town program('97—) J—revrﬁﬁwof—WasteﬂVtaﬁagemem—taw—
o '
—T19 ]
N |

'98

'99 El Py | w
| I 1l | . ('nn\
OU)

'00 VA 29 T— \
o1 | ([T ' | | Food Waste Recycling Law
;-L- ] ]:::, ————__and Construction Material Recycling Law ('01)
'02 a9 . , _
: [ T ThE | Automobile Recycling Law ('02)
'03 I 60 | o
'04 i_h - 72 | | Management Law
| e ] (0304)
'05 Y 84 |
| — [ |
'06 I 91 |
I | [ [ [ I
'07 I 97 l
I 1 I |
'08 I 104 |
I [ [ [ [ |

[0 package waste [ electric waste [food waste [ debris B automobile waste [Jothers



Environmental Technologies and Social Systems to Promote

Hard
Environ.
Technologies

Qp

Resource
Excavation

Soft
Social
Technologies

Green
Procurement

Eco-towns
|
Substitutive PCIeaner
Processing roduction

Recycle End- of Pipe
Technologies Treatment
Technologies
||
I  — -
I — )
[
|

Consumption

Green
Purchase

Landfill




Accomplishment of Eco-towns for a Decade and Future Targets

1997-Subsidization of Eco-towns as Social 1997- Recycle

recycle facilities (62fac environmental infrastructure Promotion Law for

26ecs) ' (1997-2007) Electronics, ink cans

1998- National -capacity control of landfill site and bottles, and

-revitalization of heavy industries construction wastes

Fundamental Rawiior >hazardous waste treatment 2003- Stringent

ge_cyfiledESCOOO{ny >circular business promotion Regulation against
riented Socie

! a illegal dumping

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
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Eco-town Survey for Quantitative Analysis to Design Sustainable
Eco-Industrial Developments

Berkel and Fuijita et. al.;Env. Sci. & Tech. , Vol.43, No.5, pp.1271-

In order to evaluate the effectivene@%egjtg@/ﬁzg(}gtems, circular production functions
were investigated and identified

1. Production functions of circular technologies (industrial symbiosis process )for either
material reprocessing or energy production from unit waste need to be investigated.

2. Total CO, emission reduction (total energy consumption reduction) can be identified
by designing base line system such as (even hypothetical)non-circulation alternative

,“ Recycle/Industrial symbiotic process CO. emission )
2
: (reduction) I
L) T CO, emission :
[ waste t (reduction) |
1 .
| material|— pre-treatment —> :
| co, Product )
emission Process roauc 1
W Lreduct_log) _____
Technology
’ Virain ‘ Pro. material)
tg . I . a
materia 2 processing
—

Base line process; no-circulation "



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) (6) 0%

Recycling residue disposed of (40) 3%

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

region but within the prefecture

(130)
10%

(830) 64%

CRs procured from
within the same Eco
Town Plan regions

CRs utilized
(1,200) 92%

(470) 36%

CRs used as energy,
or reduced in volume

A
Resources circulated outside the prefectu (110)9%
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 procu red prOduced
(1,300)100% | (780) 60%

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
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Quantitative Evaluation of Good Practices of Eco-towns(1)
-substitution effects of virgin resources and
low carbon effects of eco-towns-

Quantitative evaluation of economic effects for resource substitution and
environmental effects of low carbon for 26 eco-towns identifies good frontier
practices, Kitakyushu, Kawasaki ,Sapporo, and Aichi

Amount of CO; reduction(t)

140,000
120.000
= <
100,000 - .
80,000 Klta-Ky

/] [ —_————
6L N
60,000 ‘\j*\i'ﬂ'l,'...'ai.ﬂki‘ s / / /,/ Sﬂppt:fﬂ{
40,000 ,,/,——;ﬁ""s:::::z __/ / 7 & \\\‘
zﬂ,ﬂﬂ,l;!/- o2 ;g / ;
Erﬁ'ﬁﬁ&," , *

220,000 ¢
\\\ | &
40,000 =

~~~~~
————————

Amomount of new resorce substitution(t)



Quantitative Evaluation of Good Practices of Eco-towns(2)

-plant Utilization efficiency and regional circulation ratio-

Regional circulation promotion and larger scale circulation as to promote the
business efficiency of eco-town facilities

1.40 o
L4 Sapporo
I/ .
1.20
1
1
1.00} ®
\
\ &
\\
080 -
o o=
0.60 v
4
I
040 %
\\\
0.20 -
0.00

1.00 0.90 0.80 0.70 0.60 0.50 0.40 0.30 0.20 0.10 0.00
Intra -regional circulation ratio



uantitative cvaluation ot GO0

ractices o

CO-towns

-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

W average transport
distance

Average transport distance
{(km/t-waste)

o
o
o
o

100.0 80.0 60.0 40.0 20.0

shredder dust '

20.0

Average transport distance
(km/t-waste)

40.0 60.0 80.0

paper/pulp

used oil oil
waste paper glass/cullet
waste plastics plastic resin

electronic waste
metal scraps

assorted ind waste

wood chips/charcoal

wooden products

sludge metal
glass others
automobile fertilizer
Plastic and incineration ashes fusil ash
paper wood construction material
Other organic  food waste feeding

Construction assorted Msw

feedstock for cement...

Metal debris feedstock for steel...
Qil feces RDF

Glass and 100% 80%  60%  40%  20% 0% 0% 50% 100%

others

Waste collected within prefecture

product delivered within prefecture




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

I
/ Urban circular Rural and
i | procurementand |~ 4 suburban
consumption > : biomass
recovery

N,
Regional scale
circulation
centers

circulation
network




Circular Technology/Policy Simulation System for Cities/Region:

4 . ) :
Urban and regional GIS Circular
data base system technology "Planning
system and
Agricultur (hardware _
e and techpatany) evaluation
forestry f
Urban/regional or
Industry Analysis of simulation system | | technplogy
spatial migration > for circular policy
and impacts of economy L future
environmental -
. iaps scenario
urban flux by scientific
model plans
circular
Commun .
al _ r cities and
tacilities Social technology™® !{:‘L regions )
................. | and system ‘t
- Forest and Regulation and 1 | — |
coa.St subsidization m u 4l = ; é
----- I' eglon (software technology) ) Iy
ST —




Planning Guideline for Sustainable Eco-towns and Circular
Regions

Eco-town Data Base

Life Cycle Inventory for
Circular Technologies

Regional Data Base for
Circular Economy

A

4

Stage 1; Suitability analysis
of alternative technologies
and circular policy systems

Input Processing

________________
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Guideline for Sustainable Eco-towns / Eco-Industrial

Developments in Asian Cities and Regions

Asia MEP

Municipa
Government
EPB

Recycle

Industries ’_‘

Research

Eco-Town Collabor

Quantitative Guideline for
Sustainable Eco-towns

Integrated system for assessing
key circular technologies .
Comprehensive policy and

legislative System
- Regulations to support business
design the process for cooperation
* promoting demonstrational projects

Environmental Technology and
Policy Simulation System

MOE, Japan

Recycle
Industries

Institutes
Univ. etc..

Proposing assessing system for the env impact of
circular tech.”effects of regulations, supports and
subsidies /guideline for venous industrial park

Naustries
U U

Research
Institutes

NIES Japa

26



List or related publications

Rene Van Berkel, Tsuyoshi Fujita, Shizuka Hashimoto, Minoru Fuijii; Quantitative Assessment of Urban and
Industrial Symbiosis in Kawasaki, Japan, Environmental Science & Technology , Vol.43, No.5, 2009 ,pp.1271-
1281,0129.2009

Rene van Berkel, Tsuyoshi Fujita, Shizuka Hashimoto, Yong Geng; Industrial and Urban Symbiosis in Japan :
Analysis of the Eco-Town Program 1997-2006 ; Journal of Environmental Management, vol.90,pp.1544-
1556,2009

Shizuka Hashimoto, Tsuyoshi Fujita, Yong Geng, Emiri Nagasawa; Achieving CO2 Emission Reduction
through Industrial Symbiosis: A Case of Kawasaki , Journal of Environmental Management, 2008 (submitted)

Yong Geng, Qinghua Zhu, Brent Doberstein, Tsuyoshi Fujita; Implementing China’s Circular Economy
Concept at the Regional Level: a review of progress in Dalian, China, Journal of Waste Management,
vol.29,pp996-1002,2009

Yong Geng, Rene Van Berkel , Tsuyoshi Fujita ; Regional Initiatives on Promoting Cleaner Production in
China: A Case of Liaoning, Journal of Cleaner Production, 2008 (submitted)

Zhu Qinghua, Yong Geng, Tsuyoshi Fujita , Shizuka Hashimoto ; Green supply chain management in leading
manufacturers: Case studies in Japanese large companies, International Journal of Sustainable Development
and World Ecology, 2008 (submitted)

Yong Geng, Pang Zhang, Raymond P. Cote, Tsuyoshi Fujita; Assessment of the National Eco-industrial Park
Standards for Promoting Industrial Symbiosis in China, J. of Industrial Ecology, Vol.13, No.1, pp.15-26, 2008

Looi-Fang Wong, Tsuyoshi Fujita, Kaiquin Xu; Evaluation of regional bio-energy recovery by local methane
fermentation thermal recycling systems, Journal of Waste Management,vol.28, pp.2259-2270, 2008

Thank you for your Attention
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