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INDUSTRIAL SYMBIOSIS FOR MUTUAL BENEFIT
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RESOURCE RESIDUAL

RESIDUAL

Redefining “waste” as a secondary resource !



WINNER OF: 

The Jury’s motivation:

As a pioneer within the field, the Kalundborg
Symbiosis has shown the way for many other 
industrial clusters, inspiring businesses all 
around the world.

Winner of the 2018



A brief presentation

Symbiosis Center Denmark is a national knowledge center working to 

identify and facilitate industrial symbiosis projects between industrial 

partners.



Company 
programs

• Identifying & 
implementing 
Industrial 
Symbiosis 

Marketing

• Promoting 
green 
solutions

• Attracting 
investments

Training 

• Educational 
programs 

Knowledge 
platform 

• Research 
activities

• Test & 
demonstration

• Triple helix 
collaboration

Activities



Potential

• Screening 

• Assessment

Match

• Business case

Anchoring

• Partnership

• Network

Our process of facilitation

- Industrial Symbiosis = effective green business model that reduce production costs 

and increase competitiveness and growth potential for industries.

- Takes time and resources and requires data, mutual trust and knowledge sharing 

between the partners as well as network relations, facilitation and support. 



BURNING PLATFORM - DRAMATIC INCREASE IN COMMODITY PRICES



FROM LINEAR TO CIRCULAR ECONOMY



CIRCULAR ECONOMY TRANSITION IN 
DENMARK BY 2035 COULD LEAD TO...

An increase in GDP by 0.8–1.4%GDP

RESOURCE

CO2

EXPORT

FTEs 7,000 – 13,000 additional job equivalents

Reduction of the country’s carbon footprint by 3-7%

Reduction of consumption of selected resources by 5-50%

Increase in net exports by 3-6%



NEXT STEPS TOWARDS CIRCULAR ECONOMY
---

27 RECOMMANDATIONS TO GOVERNMENT



BAY OF PARTNERSHIP

- BAY OF PARTNERSHIPS -







MORE THAN 40 YEARS OF 
COOPERATION
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WORKING TOGETHER:  
SURFACE WATER SPRINGS IN 1961

1961 1972 1982 1993 2017

Surface water

2012



GOOD BUSINESS CASE:
FROM FIRST STREAM IN 1972 

1961 1972 1982 1993

Surplus gas

(First symbiosis 

project)

20172012



ADAPTABLE: NEW BUSINESS MODEL
GAINING STEAM FROM 1982

1961 1972 1982 1993

Steam supply

20172012



MINDSET:
MATERIALIZED IN GYPSUM FROM 1993

1961 1972 1982 1993

Using residual 

stream

20172012



TEST & DEMONSTRATION: 
ALGAE PLANT 2012

1961 1972 1982 1993 2017

Algae plant 

2012



GREEN ENERGY
FROM 2017

1961 1972 1982 1993 2017

Green Energy

2012



BIOMASS BASED POWERPLANT (2019)

• Wood chips replacing coal

• Yearly saving: 800.000 ton CO2

(400.000 cars)

• Green steam, electricity and heat



FROM BIOMASS TO NATURAL GAS 
(2018)

• Biogas plant (Kalundborg Bioenergi)

• Will treat 300.000 ton biomass pr year

• Natural gas (upgraded biogas) and 
fertiliser

• Energy = 4.000 households

• CO2 savings = 17.000 tons/y



LCA: ENERGY BASELINE



LCA: ENERGY SYMBIOSIS



LCA: Water Symbiosis



GENERIC MODELS



KALUNDBORG SYMBIOSIS WILL BE THE 
WORLD LEADING INDUSTRIAL SYMBIOSIS 

WITH A CIRCULAR APPROACH TO 

PRODUCTION.



ANNUAL SAVINGS

CO   (environmental)2

The same amount of CO  

used on average over a year

by 37.352 Danes

Euro (socioeconomic)

14 mill.

Enough to buy 354

brand new electric powered 

cars

2

Euro (business economic)

24 mill.

Equivalent to having 

252 academics

employed for a year

BY LIFE CYCLE ASSESSMENT (LCA)

635.000 ton



SOCIOECONOMIC  BENEFITS
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BENEFITS

Increased growth and competitiveness 

• Lower production costs with fewer expenses for purchasing and disposal

• Income from by-products

Decoupling of growth and resource consumption 

• Growth, with improved resource efficiency and reduction in waste

• Lower CO2 emissions



BENEFITS

Better control and adaptability 

• Wider choice of suppliers and increased energy security with multi-
pronged strategy (by creating and utilising one’s own local resources, one 
obtains less dependence on imports and world markets)

• Increased resilience by acting in partnerships that, for example, secure 
local resources in the long term and are less exposed to the instability 
and fluctuations of world markets

• Increased control and management of the flow of resources and materials



BENEFITS

Better innovation and business development

• Development and innovation strength achieved by connecting different 
competences both internally at the companies and between companies

• Increased possibility of employee innovation. Development of new 
products, customer groups and markets

• New business models based on the utilisation of resources in the residual 
flows

• New export opportunities



BENEFITS

Increased motivation and market value 

• Increased PR and CSR value locally and globally

• Opportunity for shared marketing and investor efforts

• Increased motivation, job satisfaction and pride among the employees 
involved



BENEFITS

• Increased growth and competitiveness 

• Decoupling of growth and resource consumption 

• Better control and adaptability 

• Better innovation and business development

• Increased motivation and market value 



NEXT STEP

• Realizing 10 new symbiosis streams by 2025

• Symbiosis - Ground Zero Approach

• Improving screening tools and data for matching up  

Support system export

• Improving international collaboration and networks

• Support start-ups/SME’s and educational initiatives

• IS value proposition – attracting industry



SYSTEMS MAKE IT POSSIBLE
PEOPLE MAKE IT HAPPEN

For more information please contact: 

per.moller@kalundborg.dk



CAPACITY BUILDING IN THE BALTIC

• Knowledge transfer from symbiosis
practitioners

• Pilots, test and demonstration



CAPACITY BUILDING IN THE BALTIC

"Baltic Industrial Symbiosis"

Funded by: Interreg BSR

Project period: 2019-2021 (30mdr )

Budget: ca. 2.3 mio Euro (incl. Norway)

Lead-partner: Symbiosis Center Denmark(0.27 mio)

Kalundborg Symbiosis (0.29 mio)


