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' Background

» Eco-towns in Japan

+ From 1997 to 20086, 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 th:
Prefecture (27%), unknown (4%)
“industrial and urban symbiosis"
» Utilization: recycled (1,220 K, 56%),
energy recovery (790 Kk, 36%), residue
(170K, 8%)

» Reduced wastes to landfill
+ 1.02 milt (~3% of the total)

Souree : Fulita, 2000

Geographical Conditions of Kawasaki Coastal Area
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Accumulation of High-tech Recycling Plants

m.::wmmhrbm
R

Phstic werta recycing phimt.
for ammonie production

IBIO
1631 ETOT W JHBM, sl
Rl

FHemr

Majo (W form

“Ureof saw g yebicde
“tic ol brdiodamne pows ples for
e

d T Lr Ls
rocycling phit

~Cnevlaes ol mdiuid chomes md B

- e +Cpamas of plaog plas whih v
(CORELEXY jb—THP L VR | souclquid wews w sunds s ey

Eco-town Areas as demonstration projects of circular

Eco-town Areas as demonstration projects of circular

technologies technologies; Berkel and Fujita et. al (2009)
3:?"“7‘“_?5“‘“ T"""’“"‘”ﬁ"; “The Ministry of Ecororny, Trade nd Industzy and the Ministry of Exvirormert approved Eco-Town
‘}mphns approved Plans for 25 areas as of the end of Jarnaary 2006, and they provided fmancial support to 62 facilities

for 25 areas as of the end of Jamary 2006, and
they piovided fivancial support o 62 facilties
located

located withinthe appropriate aras.

Detrbuton of Total hresment. Dirbuind Tonlbwe amat
i Subsidy projects in M Eco-Tonns
60 pillim JPY or 600md. US$




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

Recycling Facilities Input Processing
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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

-$ocial multi-stakehol der collaboration scheme for such separation, collection and
green purchase

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

Urban circular
procurement and
consumption

Local energy
recovery and
material
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Eco-town as a Driver toward Low Carbon City

-industrial Re-development from Eco-town Guidefine

-Urban and Industrial infrastructure from Eco-city
perspectives
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Low-carbon technologies and their impact: water, materials, and energy in cities
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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

Webh-GIS decision support system to promote resource circulation in
Keihin Coastal Area

2.Webh-GIS decision support system

for material circulation
«Questionnaire surveys and mmnnnhg are to be
conducted through the Web-GIS system

*Result could be reflected on the system so that it
better reflect the needs of users chsVos;e who
dnscharge wastes)

1. Questionnaire survey and
emvironmental economics database
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3) Integrative scenario simulation of environmental
technologies and policy regulations in Japan

Urban and Regional Simulation System for Circular
Economy

Different scenarios were applied to ess of the cement production process
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performance —— -
Industrial waste:

about 0.25 million tondrear Lt
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- Fh'itg, et.al.: Evaluation of regional hiu-ene'n;y
Sludge. soot dugt. debris. et xm= 1 1o poyery by local methane fermentation themal
Policy Scenario Design and = recycling systems, Joumal of Waste

Evaluation System = Managementyol.28, pp.2259-2270, 2008

[Waste substitution as clay]

Guideline for Sustainable Eco-towns / Eco-Industrial
Developments in Asian Cities and Regions

Chinaa MEP

~— Asian Eco-Town Collaboration

Quantitative Guideline for

Sustainable Eco-towns

MOE, Japan

Eco town
Municipality

Integrated system for assessing
key circular technologies .
Comprehensive policy and

iegislalive System

cbsimlhewmmr coopetﬁm
Environmental Technology and
Policy Simulation System

Research Research

Institutes Proposing assessing system for the env impact of Institutes
Univ. efc.. circuler tech/”effects of regulations, suppats end k. NIES Japa
subsidies fguideline for venous industrial park

Example of results from the urban env tech simulation model:
The case of waste plastics recycling in Shenyan:
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Potential of recycling non-PET plastics
| treated outside of Shenyang
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realized by technology transfer only
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Growing diversity of Eco-Industrial Practices in the world

Variation of case studies of Eco-Industrial
Developments

-

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 com munity

Knowledge and wisdom of low-carbon citiesin Europe and America (Western
style)

* Low-carbon effortsin themidst ofa thmapmmmmdpoﬁmmsm
* Highlevels of eco amorgci d capabilities to coondi
diverse entities and manage cities

Knowledge and wisd om of low-carbon cities originating in Japan (Japan's wnigue
Eoo-m:mﬂow—wrbon@k)

1 that Brfneresrien e pabilities
Wmﬁmnuhw (acanbination of devios techmalogie: % technologies, and
social technologies)

* Asocial g roten ing efforts to build eco-consciousness among citizens
and cornpanies

* Camrmmities with capabilities to takeeoo-action bassd on experiences with envirorrmental
pallution

R -

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

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

envirormental tecknology innovations to

(e,g.wmdp)mva" bring technologies

genaration,

Single Mid- and long-term.
environmental technology = o low-carbon targets
(e.g. photovoltaic power SRREERTEN. (cities

generation) andunm; ation wl )

Single advanced

ervaonmmmtaltetnilegy | go0jgl innovations in 21
Single environmental

technology innovations eco-towns and EIPs

Growing diversity of Eco-Industrial Practices in the world

Variation of case studies of Eco-Industrial
Developments

o

® 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 CQ, emission
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Gase 2.3 (combination of recycling mix paper, waste container & packing
astic, food waste and Incineration ash with 3 incinarators) can reduce
7% or 25 thousand tons of CO; emission annually




Industrial symbiosis, urban symbiosis,
and clustering symbiosis

Industrial

Clustering
Symbiosis

Symbiosis
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Organizing low-carbon countermeasures into packaged solutions to
meet the characteristics of communities
Low-cair bon exvi model districts taking adventage of camnomities’ chaacteristics
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Eco-towns, targets and lessons for a decade

1997-Subsidization of Eco-towns as Social

1997- Recycle
recycle facilities (B2fac. enviranmental infrastructure

Promotion Law for

26ecs) (1997-2007) Electronics, drink cans
1998 National -capacity control of landfill site and bottles, and
Fundaments] EReEen 'm?::&“ﬁemhgm% construction wastes

2003- Stringent
Regulation against
illegal dumping

Recycle Economy

; i} =circular business promotion
Oriented Society

Circular cities and regions
-rare metal
-carbon resources

Low carbon cities and regions
-national target of
RO-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
ElPs and Eco-Industrial Cities
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Urban resource recycling technology/policy simulation calculation

A T3 T Bgarbage incineration facility

1
i > BEMTSRESERrecycing plasti vessel
collection facility
O 750940 plastic vessel recycling faciity
1
| > HWORME used paper collection facilty
; O HRMEOPTR recycling cement faciity 0 25 5 10 km

Evaluation of Local Industrial Symbiosis Effects

[ty) Environmental Improvement Effects (CO2 Reduction) from BAU Case
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Accomplishments and targets of Eco-
Industrial Park initiative in Ulsan

Hung-Suck Park, PhD., P.E.
Professor, University of Ulsan
Director, Ulsan EIP center
Ulsan, South Korea

1. Overview of Ulsan national industrial complexes
2. Korean EIP initiative

3. Ulsan EIP initiative

4. Accomplishments

5. Targets

1. Overview of Ulsan national industrial
complexes

Ulsan national industrial complexes

Ulsan National industrial complexes

Ulsan
nem 'a’;' onsan Category Migo | Oman | Total
Food Products 8 - 8
Totol(km?) | 48055 | 17283 | | =
Ains fextile Products. | [ | &
Plant (km) | 33723 | 14870 Wood/Papers 15 3 18
T Petrochemicals | 123 (] 191
Move-in 767 207
Number[ol | L Non ferrous 2 10 £
compan
“ | Inoperation | 676 262 el = o =
tapamv[:m:-‘;rwwv el Machinery | 196 | 65 | 262
Electrical, - - =
ty of wastewater Electronics
staeot (i) 250,000 | 150,000

Mt ! 110 a8 158

Production (Billion USDS) 8213 70 Equipments | |
Others 2 8 0

Export Biflion USDS$) 27 | 1462 + t :

Services 8 30 16
Number of Employees 87985 | 13218 Total 576 262 938

Source : KICOX (As of sep’ 2008)

Major industries in Ulsan National
industrial complexes




2. Korean EIP Initiative

Korean EIP Master plan

plants Design the new EIP
for based on the industrial

(Material, energy, by-product)

EIP demonstration project sites
Phase 1

3. Ulsan EIP Initiative

Chronological developments toward
EIP initiative in Ulsan

« Appointed as an industrial park in 1962

Designated as a special air pollution control zone in late
1980's

Spreading the concept of sustainable development
since 1992

Ulsan Metropolitan City status (1997)

Declaration of “Eco-polis Ulsan” (2004)

Eco-Industrial Park transition project (2005)

e -
Improvement |—|-'->

Ulsan Mipo - Onsan EIP Project
T
. 4
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Objectives

Environmental

* Pollution reduction

= Cascading Zero-Emission
via Resource recyde.




Objectives

Organization in-charge

Korea Industrial Complex corporation (KICOX),
Ministry of Knoweage Economy

Objectives

Resources & energy reuse = Finding out Industrial symbioses and networks
» Identification of required technologies
= Assessment of cleaner production

= Support for BPX, EMS and EIP information system
construction

Zero-emission

Harmony with community

= Education, training and advertisement by corporate|

Sustainability organization

|4

Organization hierarchy

Ministry
Py making Economy,

%*[Lim—_ 1.,“—1%., ‘[ ey S

Local government

Research nstiuses, &

4. Accomplishments

Sung-am MWIF - Hyosung Company steam network
(2008)

Condensed




» Economic benefit 2 32 million USS/ (Steam sefling and B-C replacement)
» mﬂmmuu,ammoﬂﬂ,mum,amm”

Steam network (2009)

(BKP CHEMICAL » o » # el n o0 00
5 Kg/em? (Low pressure) o
20 fonhe :

19 Kg/eny (Medium pressure)

Sesssscssssnes 10

‘Hansol
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= Economic benefit : 6.4 million US$/yr (Steam selling and B-C
replacement)

i benefit: of 44,468 ton CO,/yr, 314.1 ton lyr

Carbon dioxide and steam network (2010)

Hankuk P
S CO, Supply “l' Korea Zinc

FErRTES) -

e . T

» Economic benefit : 6.6 million USS/T (Steam
selling and B-C replacement)

> Environmental benefit: Reduction of 63,643 ton
COyyr, 16315 ton Ayt air poliutants.

SK chemical

(0cr'2010) I“STP

£xternal carbon
&5 source removal using extemal
commercalization carbon source.

~ Economic benefit : 1.98 million USS/yr

35 BEnergy BGas BWaste Bwater 34

Number of network
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(Cakculation of GHG reduction s per IPCC
standard)
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5. Targets

+ International EIP Transition Model

+ Realization of Eco-Polis Ulsan

Vision
Staged Development
Stage 1 Demonstration stage
2005~2009 byl s g

coumptes
# Hy. produCes) Exscpy & Walsi €xchinDs notwor
* Traaning on CP and EWS .

To bring world's best green EIP
ﬁ‘ gio network

Second phase Korean EIP project




Thank vou

** Ulsan EIP center

1599-23, Samsan Dong, Nam-Gu, Ulsan, Korea
Tel: 052-228-1580

Fax: 052-228-1589

* Dept Civil & Environmental Engg.
University of Ulsan

102 Dehakro, Nam-Gu, Utsan, Korea 680 749
Tel: 052-259-1050

Fax: 052-221-0152

E-mall: parkhs@ulsan.acke
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Green growth strategies and EIP planning model

Geng Yong

Institute of Applied Ecology
Chinese Academy of
Sciences
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The new challenges for the twelfth five year plan
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Resource-dependent industries increased rapidly.
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MEBEF b — Mining the Cities

MIBE BRI =
,ézlﬁili

.ceh. com. ¢cn.

From Cradle to Cradle
Seek substitute resources from urban wastes.
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Location of National EIPs and CIPs I
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ﬁ EIP Planning Framework I
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% Water Management l
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% Energy consumption inventory
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Division of Technology, Industry and Economics fj!)

UNE

UNEP-IETC Activities on
on Waste Management

The 7th Asia-Pacific Eco-Business Forum
14-15 February 2011
Kawasaki, Japan

Surya Prakash CHANDAK
Deputy Director
UNEP DTIE IETC

Focal Areas of Intervention @&

Integrated Solid Waste Management
(ISWM) at local level

Management of specific waste
streams

Converting waste plastics into fuel
{supported by MOFA Japan)

Converting waste agricultural biomass into
materialfenergy resource

E-waste management

IETC Activities on Waste ®

UNEP GC decision 25/8 on Waste
UNEP Programme of Work

Basel 9% COP on Waste Management
Millenniurn Development Goals

CSD 18 and 19 on Waste

Support to MEAs

- | Field Projects: Global Partnership on
. | sintegrated Solid Waste Managemert Waste Management

“Waste Plastics

*E-waste I

“Waste Agricultural Biomass

7 \ Information Platform on |

il - - Waste Management

Nomative function:

*Guidelines and training W

“Waste and climate change

*Compendium of technologies

IETC Activities on ISWM @

Demonstration projects:

|« ISWM Plan for Wuxi New District, China— 2008

e [SWM Plan for Pune City, India— 2008
s |ISWM Plan for Maseru City, Lesotho — 2009

- * ISWMPIlan for Matale City, Sri Lanka— 2009
' = ISWM Plan for Novo Hamburgo, Brazil - 2009

*  |ISWM Plan for Nairobi, Kenya — 2010
= |SWM Plan for Bahir Dar, Ethiopia — 2010
e [SWM Plan for Pathum Thani, Thailand — 2011

IETC Activities on ISWM @

" Normative work and capacity building:

ISWM Training Package on ISWM - online

Regional Training for Africa in Mauritius —
Mar 09

Regional Training for Asia-Pacificin Osaka —
Oct 09

Regional Training for Asia-Pacificin Seoul —
July10

Regional Training on SAT for ISWM — Decl0
South-South Cooperation on ISWM — 2008

Important Outcomes and {
follow-up impact of ISWM work

Y]
)

S

*  Wuxi ISWM is a showcase project in China

*  Pune started implementing the Plan and offered
reduced property tax for source segregation

*  UNDP started negotiations with Maseru City to
implement ISW M under public-private partnerships

= UN-ESCAP is developing Integrated Resource Centre

for waste recycling in Matale Gty under support
from Gates Foundation

*  |SWM Plan for Nairobi is being followed up by JICA

¢ Bahir Dar project has created alot interest in Addis
Ababa
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