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Kalunborg Symbiosis used 

as case studies for Ellen 

MacArthur Foundation: 

https://www.ellenmacarthurfo

undation.org/case-

studies/effective-industrial-

symbiosis 

”A circular economy is restorative and regenerative by design , and aims to keep products, components, and materials at their highest 

utility and value at all times.” Ellen MacArthur Foundation, 2010.  

Industrial Symbiosis is part 

of circular economy: 

Companies that already in 

the production phase saved 

or regenerated value of 

residual in terms of water, 

material and energy.   
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MUTUAL BENEFIT 

RESOURCE 

RESOURCE RESIDUAL 

RESIDUAL 



BAY OF PARTNERSHIP 



STREAMS OF AGREEMENTS 

http://www.symbiosis.dk/


MORE THAN 40 YEARS OF 
COOPERATION 
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1961 1972 1982 

1989 

1993 

1996 2011 2015 

First symbiosis project: 

surplus gas 

(Statoil - Gyproc) 

Steam supply 

(Ørsted - Novo Nordisk - 

Novozymes - Statoil - 

Kalundborg Municipality) 
Using residual stream 

(Ørsted - Gyproc) 

Naming the system:  

Industrial Symbiosis 

Partners forming the  

Symbiosis Center 

Kalundborg  

Symbiosis  

formed as an  

association 

2017 

Symbiosis  

Center 

Denmark 

Surface water 

from Lake Tissø 

(Statoil - Kalundborg 

Municipality) 

Algae plant  

(Kalundborg 

Municipality  

- Novozymes) 

 

Green Energy 

(Kalundborg Bioenergy  

- Ørsted - Kalundborg 

utilities - Novozymes  

- Novo Nordisk) 

2012 

A facility unit that has long term strategy. 

  



WORKING TOGETHER:   
SURFACE WATER SPRINGS IN 1961 

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 

Surface water 

from Lake Tissø 

(Statoil - Kalundborg 

Municipality) 

2012 



GOOD BUSINESS CASE: 
FROM FIRST STREAM IN 1972  

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 2012 

First symbiosis project: 

surplus gas 

(Statoil - Gyproc) 



ADAPTABLE: NEW BUSINESS MODEL 
GAINING STEAM FROM 1982 

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 2012 

Steam supply 

(Ørsted- Novo Nordisk - 

Novozymes - Statoil - 

Kalundborg 

Municipality) 



MINDSET: 
MATERIALIZED IN GYPSUM FROM 1993 

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 2012 

Using residual stream 

(Ørsted - Gyproc) 



TEST & DEMONSTRATION:  
ALGAE PLANT 2012 

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 2012 

Algae plant  

(Kalundborg 

Municipality  

- Novozymes) 

 



MICROALGAE CONCEPT 

• Ressource efficiency and added value  



GREEN ENERGY 
FROM 2017 

1961 1972 1982 

1989 

1993 

1996 2011 2015 

2017 2012 

Green Energy 

(Kalundborg Bioenergy  

- DONG - Kalundborg 

utilities - Novozymes  

- Novo Nordisk) 





SYSTEMS MAKE IT POSSIBLE 
PEOPLE MAKE IT HAPPEN 

For more information please contact:  

maggie.lund@kalundborg.dk 


