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Kalundborg




Kalundborg hosts Zealand's largest industrial
concentration outside of Copenhagen.

The annual emission of Kalundborg's industries
is approx 9 % of Denmark's total CO, emission
(2008).
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Kalundborg Symbiosis is the world’s first
working industrial symbiosis.

* One partner’s bi-product is the raw material in another partner’s
production.

* Kalundborg Symbiosis is based upon commercial agreements
between independent partners.

e Today, over 30 waste streams exist between partners.




Movie Kalundborg Symbiosis

http://www.symbiosis.dk/video

http://www.youtube.com/watch?v=1yCYGOxnpSY



http://www.symbiosis.dk/video
http://www.youtube.com/watch?v=1yCYGOxnpSY

Kalundborg Symbiosis: How it started.

* The Symbiosis was not invented, but developed organically over
many decades.

» Kalundborg Symbiosis was a “non-project”, created by a “non-
organisation”.

* Symbiosis means ‘collaboration between different organisms for mutual
benefit’ - a metaphor used about the system since 1991.

i<
..



1961




1972




1979




1980 - Ei=n

Novo Nordisk




1990 - EiE




2000 - 2010




- Waste water |
. The Municipality treatment
Tisse /1 Surface water1961|  of Kalundborg |
Straw 2009 Purifica- ;
¥ 3 74 i tioi 17 Waste water 1995
. Surface Heat '5 of water
Inbicon | 56 steam water [1981 | 22
‘ — 2009 1973 | ate
| ) 25 Sea water 2007 “w._ 10 Surface water 1987 004
301, 'i 29 Bioethanol y ~ 27 Condensate N
Lignin NeSteam 982 2009 L 3
2010 Statoil 11 Coolin DONG Energy === Novozymes
' " _ water 1987 Asnas Pyroneer
C5IC6 15 Gas 1992 Power Station asitier Novo Nordisk
sugars S— J
2010 13 Sulphur] 1990 | 4 | 14 Tech.water 1991 ) BRI
Fertilizer 42001 [ bl Bnisn: Rosd |
: : ! =
HH basin e 20 1980/89 12 _
[ Ee;t'"ier ] I 18 Drain water 1995 Flyi il h - Yeast 3lomgss!
Inaustry |2 — y as slurry ovoGro
> 21 Deionized water 2002 1?92‘ 1979 1989 1976
1972 16 Gypsum 1993 v v
Gyproc ] Recovery of nickel |[ Cement [ Pig farms ]LFarms J
and vanadium industry
smﬁ ,,,,,,, ] L
23 Waste gypsum E

Kara/Noveren




Types of Projects

Three types of projects:
Recycling of water: 14 Projects
Exchange of energy: 7 Projects

Recycling of waste products: 12 Projects



Brukernavn
Presentasjonsnotater
The economic benefit of IS
Maybe mention that at RSS we’re looking into WEEE – electronic product waste in Holbæk municipality - with reference to the EU Com. milestones


Environmental Aspects

Resource savings:

Examples:
Ground water .................. 1,9 mill. m3/year
Surface water .................. 1,0 mill. m3/year
Natural gypsum ............... 200,000 tonnes/year
Oil ............. S S 20,000 tonnes/year

Reduction of CO2 emission (2008):

275.000 tons



5 principles for making a successful
symbiosis:




Principle #1:

* |n a successful symbiosis the members fit
together but can be different.




Principle #2:

* |In a successful symbiosis the members focus on
large, continuous waste streams.




Principle #3:

* |n a successful symbiosis every project is
economically feasible.




Principle #4:

* |n a successful symbiosis the geographical
distances between the members is small.




Principle #5:

* |n a successful symbiosis the mental distances
between the members is small.




Before

Bioplant

ELEC

Example small Symbiosis

Before and now biogas
From 25% to 90%

Economic benefits min.
490.000 Euro/year

Now

Bioplant

Reduction Co2 emission
1800 ton/year

Distance between companies:
5,3 km

Elec. company

ELEC

—

Bio Gas
1/3

Natural Gas
1/1

Dist. Heat
—

Natural Gas

Kraft varmeanlaeg

2/3

Forbrugere

W Dist. Heat

ELEC

Elec. company

ELEC

—

Kraft varmeanlaeg Forbrugere



The recipe for success In
Kalundborg?

eThe industrial potential existed:
- Several large industries
- Limited physical distances (location)
- "A good fit”
e The economic incentive existed
e There were no legal barriers
e The communication was good: 1) managers were already
acquainted, 2) no competitors were involved, 3) open
management style



Brukernavn
Presentasjonsnotater
Comment on the question; ”Hva kan grunnen være til at Kalundborg har lykkes i stadig å utvikle samarbeidet mellom stadig flere bedrifter og omfatte stadig flere stoffer, mens det fortsatt er ganske få slike eksempler andre steder, både i Norden og ellers?” 



Lessons learned from Kalundborg

e The Kalundborg Symbiosis is a spontaneously developed
network — a bottom-up, not a top-down phenomenon

e Economy was the initial incentive; environmental idealism
came later

e |n practice, the mutual dependence between the partners
has never been a problem

eCommunication is more important than technology

DEN EUROPEISKE UNICN
Dian Europaeiske Fond :
for Regicnaludvikling E

Vi investerer i din fremtid




Future for Symbiosis development
(iIn Scandinavian)

e Support from authorities.

 Frame and regulative (laws) in the countries.

e Financiering from Governments foundation or programs for
facilitating and matchmaking.

 Anchoring of a facilitating unit — ex. The Symbiosis Center —
non-profit independent organization.



Brukernavn
Presentasjonsnotater
Comment on the question; ”Hva kan grunnen være til at Kalundborg har lykkes i stadig å utvikle samarbeidet mellom stadig flere bedrifter og omfatte stadig flere stoffer, mens det fortsatt er ganske få slike eksempler andre steder, både i Norden og ellers?” 



Please visit
www.symbiosis.dk
www.symbiosecenter.dk
to find more information.

and join our groups on:

fa::ebook Linked m



http://www.symbiosis.dk/
http://www.symbiosecenter.dk/

Systems make it possible,
- but people make it happen

Niels Larsen
kalundborg@symbiosis.dk

0045 20343622



mailto:nilr@kalundborg.dk
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