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INDUSTRIAL SYMBIOSIS |S:

Collaboration between different
iIndustries for mutual economic and
environmental benefit.
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Gyproc Nordic East £ Gyproc

Bioteknisk Jordrens - SOILREM
Energy E2 - Asnaes Power Station
The Statoil Refinery A/S

Novo Nordisk A/S

Novozymes A/S

Noveren I/S
The Municipality of Kalundborg
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Picture of Bioteknisk Jordrens Soilrem
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STATOIL
The Refinery in Kalundborg

Production of gasoline
and other olil based products

No. of employees: 300
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Picture from the Novo production site
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Picture from the Novo production site
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MUNICIPALITY OF KALUNDBORG

Distribution of water and energy
+ delivery of sludge

Population: App. 20.500
(Jan. 2007 — app. 50.000)
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Recycling of water: 9 Projects
Exchange of energy: 6 Projects
Recycling of waste products: 6 Projects

The “Internal” Symbiosis: 17 Projects
The “external” Symbiosis 4 Projects
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STATUS 2005 - Industrial Symbiosis
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Resource savings:
Ground water:
Surface water:

Oill:

Gypsum:

A

r____

2,1 mill. m3/year
1,2 mill. m3/year

30,000 tonnesl/year
200,000 tonnes/year
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o Participants must fit together but be different

e Large, continuous waste streams
« Each project must be economically viable

 There has to be a short physical distance
between the participants

e There has to be a short mental distance
between the participants
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e Co-operation and communication
e Voluntariness

 Environmental benefits, resource savings
and economy go hand in hand

« Spin-off effects

4
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— Without Symbiosis —— With Symbiosis
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INDUSTRIAL SYMBIOSIS IS:

* Environmental action with economic advantages
e Economic action with environmental advantages
* An effective network model for production in the fu ture
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*EXisting industrial areas and new Eco-Industrial parks
require different approaches

*Focus on communication, not on technology

*Fine mass balance flow sheets may be fine, but won't
solve your communication problems

et local people invent the projects

*Prefer bottom-up approach rather than top-down

Gyproc
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