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 Devens Sustainable Community

 Eco-Industrial Park

 State as Driver for Economy

 Business Engagement Tools

 No systems design, but systems thinking

 Staff continuity
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Visioning Workshops

Residents & Workers



Modified Systems for Duwamish cleanup: 

Community Amenities

Environmental

Economic / Jobs

Transportation / connectivity
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 History of Environmental Management Approaches

 Policy of „high smoke stacks‟, hazardous waste 
discharge to open sea

 Filter, Catalyst, WWTP:  development of 
Environmental Technologies

 Recycling of secondary materials, reduction of 
waste volume, resource efficiency, „Green Dot‟

 Integrated view of production processes, 
integration of technology and management

 Re-designing of production processes, products 
and markets

 Synergies by maximum use of resources through 
the greatest cycling of material and energy

Principle of

Diffusion

End of Pipe 

Technology

Closed Loop

Economy

Cleaner

Production

Eco-Efficiency

1960s 

1970s

1980s

1990s

mid 

1990s

Industrial Ecology

mid 

1990s
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Ecological Footprint

Earth's Ecological Capacity

02  Barriers to Sustainable Development



World Oil Consumption, 1950-2004
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Climate Change and Financial Crisis 
are not the Problem ...

.... they are Symptoms of the Problem
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Initial Stage of
Cluster & Network
Cooperation

Eco-Industrial Park /
Eco-Cluster

Traditional
Industrial Park

 Networking between businesses

•Networking beyond Supply Chains
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Waste
 Treatment

Waste
 Treatment

Discharge
Zero

Discharge

Raw Material

Product

Raw Material &
Product

Management

Present Industrial Park

Manufacture Wastes Social
Image

Eco-Industrial Park

Manufacture Wastes Social
Image

Recycle/
Reuse

Zero

 What is Eco-Industrial Park?
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Imagine ...

.... our Knowledge about Sustainable Management, Lean Production, Logistics, 

Renewable Energy, Environmental Management, Green Design ....

... being designed into 

the urban - industrial system
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INDUSTRIAL PARK

• Old sites outdated, less organized, often 

no management

• New sites in rural areas, not integrated in 

local economy

• Zoning based on site structures, not on co-

location

• Provides basic Infrastructure and 

Management

• Target: Sale of individual lots



INDUSTRIAL PARK

ECO-INDUSTRIAL PARK

• Old sites outdated, less organized, often 

no management

• New sites in rural areas, not integrated in 

local economy

• Zoning based on site structures, not on co-

location

• Provides basic Infrastructure and 

Management

• Target: Sale of individual lots

• Designed or Redeveloped to sustainable standards

• Decentralized, efficient infrastructure

• Embedded into local economy and environment

• Provides Full-Service through stakeholder 

cooperation

• Helps establish industrial community through 

networking

• Eco-Center manages information, material flow, 

synergies

• Serves as information platform for sustainable 

development throughout the region

RESOURCE RECOVERY PARK

Integrated into Industrial 

Network

ENERGY CLUSTERS

Provide flexible, efficient and renewable 

energy through local interlinked systems

SERVICE FACILITIES 

One-Stop Service integrated 

into industrial community

SUSTAINABLE COMMUNITY

Cooperation among companies 

to increase sustainable 

performance of industrial park

URBAN & GREEN DESIGN

Integration of Industry and 

Urban Areas
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04  EID Business Cases - How it works

 Large companies in a small town

 No system design

 No government involvement

 Symbiosis Institute as ‘Gate Keeper’

 many projects not implemented

 30 year development



GreenhousesSulphuric acid

maker sulfur hot water

surplus

gases
Statoil Refinery .
One of Denmark‘s largest refineries with a 

capacity of 3-4 million tons / year 

process

steam

sulphur

gases

cooling

water

Asnaes Power Station

gypsum

condensate

Cement

maker Fly ash 

hot water

City of Kalundborg

Provides district heating

services to 500 Kalundbotrg

homes

process steam

Novo Nordisk

Produces a significant amount

of the world`s insulin supply

and certain industrial enzymes

ASNEAS fish farm.

warm

water

fertilizer

Local farmers

Hundreds of farms producing a variety of crops are

located within the area

sludge fertilizer

Gyproc
Manufactures gypsum-based

wall board

Commissioned in 1959, the coal-fired

plant has a capacity of 1,500 MW
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 Projects between companies and Kalundborg municipality

Recycling of water: 9 Projects

Exchange of energy: 6 Projects

Recycling of waste products: 6 Projects

The “internal” Symbiosis: 15 Projects

The “external” Symbiosis 4 Projects

Not implemented projects: many...

Data: 2000
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Investment Budget:

Total investments in 19 Projects: ~ 75 mio. US $

Annual savings: > 15  mio. US $

Total savings until 1998: ~ 160 mio. US$

Data: 2000

Resource savings:

Ground water: 1,9 mill. m3/year

Surface water: 1,0 mill. m3/year

Oil: 20,000 ton/year

Gypsum: 200,000 ton/year

Data: 2000
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Resulting Resulting Combined Combined

Developer Annual Annual Developer Developer

Capital Cost Return Return & Tenant & Tenant

EID Characteristic Differential to Tenants* to Developer* Payback* IRR*

Sum of Occupant Health Features 144,000$     43,000$       3.3 29.8%

Ground-source heat pump 48,000$       6,500$         7.4 12.4%

Air-to-air energy recovery system 6,000$         700$           8.6 10.1%

Efficient lighting and controls 10,000$       3,500$         2.9 35.0%

Energy management system 36,000$       4,000$         9 9.4%

Salvaged material installations (20,000)$      None Immediate NA

Native landscaping (55,000)$      3,500$         Immediate NA

Active skylights (energy) 90,000$       5,000$         18 1.1%

Lease premiums* 169,000$     (39,700)$      39,700$       4.3 23.3%

Totals 168,500$     26,500$       39,700$       2.5 39.3%
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<Source : KICOX>

Banwol,
Siwha

Mipo
Onsan

Yeosu

Chungju

Jinhae
Haman
Jinju
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Great Britain

U S A

Australia

Philippines

Indonesia

India

Canada

Cape Charles, VA

Mexico

Kalundborg, DK

Italy
Austria

GermanyNetherlands
France

Norway

Taiwan

Japan

FijiThailand

ChinaLondonderry, NHMinneapolis, MI

Devens, MA

Halifax. CAN

Puerto Rico

Argentina

Portugal

Vietnam

Worldwide Eco-Industrial Development Initiatives

Korea
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((Cape Charles, VA))

Kalundborg, DK

Guygang, CHA

Map Ta Phut, THA

Londonderry, NHMinneapolis, MI

Devens, MA

Burnside - Halifax, CAN

‘Acknowledged’  Eco-Industrial Parks and Eco-Industrial Networks 

Eco-Industrial Park

Eco-Industrial Network

Eco-Industrial Building
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 few well-documented case studies, mostly from a scientific view

• many projects are driven by research sector

• projects often fail (or never take off) during planning stage

 business is focussing on implementation, not documentation 

• some projects have web presence, but no activity

• others have activity, but no web presence

 lack of standards and benchmarking 

• projects are called EIP from the moment the IDEA is recognized

 project approach: limited development

• Projects have finite lifespan and finite budget

• Long-term commitment and systems-change are not yet recognized

• Funding often depends on donors - not on business budget

05  Industrial Parks & Clusters - Issues and Opportunities

 What works - what doesn’t: Issues of Concern



 EIP implementation: Support Structures

• Successful Projects

• are driven by industry and local government

• have wide support through knowledge networking

• Integrate EIP / EIN development in overall development policy

• are managed systems

• Failed Projects

• have lost their one and only champion

• are working isolated from the business community

• fail in communicating and selling the concept

• lack management and knowledge system




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• EID is not about the Environment

 Industry adapts to challenges through smart business practices & 

resources efficiency

 Business networking & community engagement are key success factors

• Technology is not the Problem

 Tools for systems and SD knowledge are underdeveloped

 Technology and management tools are available in today„s market

• EID is more than By-Product Exchange and Recycling

 Aiming for a circular economy and zero emission will minimize the 

future need for end-of pipe solution

 Industrial Clusters show: services & know-how networks are key to 

business success 

05  Industrial Parks & Clusters - Issues and Opportunities



Thank You

mailto:andreas.koenig@ecoindustry.org

