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Industrial and Urban Symbiosis

Regionally concentrated connections and 
collaborations among diverse actors 
and sectors improving resource 
productivity and fostering eco-
innovations.

Increased value 
from secondary 

resources
Utility & service 

collaboration 
Joint product & 

service innovation
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Many Nordic examples

Kalundborg, Denmark
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Global examples - Kalundborg
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ANNUAL SAVINGS 

CO   (environmental) 2 

The same amount of CO  
used on average over a year 

by 37.352 Danes    

DKK (socioeconomic) 
106 mill. 

Enough to buy 354 
brand new electric powered 

cars 

2 

DKK (business economic) 
182 mill. 

Equivalent to having 
252 academics 

employed for a year 

BY LIFE CYCLE ASSESSMENT (LCA) 

635.000 ton 

Courtesy of Per Møller, Kalundborg Symbiosis. 
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Helsingborg
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Dist Heating 
~ 300 GWh/y

7 M€ new 
investment

Significant 
additional revenue

Competitive heating 
with 1.6 M t CO2 

reduction

Significant 
Reduction in waste 

mgt costs 
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Port of 
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Large productivity 
gain & new markets

Substitutes 1/3 
of Swedish 

protein imports

New 
businesses

New 
products

Significant 
CO2 & cost 
reduction

From 95% fossil to 
5% fossil energy

Alternative 
green fuels

Competitive 
organic 
fertiliser

Reduced 
costs

>90% CO2 
reduction
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Many others

Industrial & Urban Symbiosis as an enabler

Business 
competitiveness

Sustainable 
urban & rural 
development

Bio-based & 
circular 

economies

Collaborative innovations

Innovative collaborations

A large potential remains to be harvested and requires focused action
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Self-organised Facilitated

Industrial and Urban Symbiosis 
in Nordic Countries
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Projects

Local/Regional Industrial System

Broader context

Communication

Familiarity

Joint problem definition

Shared vision

Opportunity knowledge

TrustPriorities

PowerResources

Investment, 
responsibility,  
& benefit 
sharing

Contracts

Learning

Coordination Intermediation

Culture

Market conditions

Prices

Technology

Laws &  
regulations

Policies

Plans

Business culture

R&D 
infrastructure

Environmental &  
resource 
pressures

Stakeholder demands

Environmental  
& resource 
pressures

Learning

Industry mix Location

Organisations

Risk

Resource compatibility Feasibility

Knowledge

Finace

Trust

Policies

Innovation

Culture

Experiences

Compliance  
processes

Facilitation 
interventions

Facilitation requires
Organisational

Knowledge

Political

Technical

Economic

Social
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Facilitation by institutional capacity development

Institutional capacity for IUS 

Improved relations

Improved knowledge

Support for mobilisation

Collective capacity of diverse actors to act 
together for more sustainable resource 
management

Murat Mirata

Increasing facilitation initiatives

At different scales

With a strong focus on 
business development and 
progress towards circular and 
bio-based economies. 



Malmö, 2012

Proactive municipality with  strong 
sustainability ambitions 
•Climate neutrality by 2020  
•100% renewable energy by 2030. 

Port-city tensions & 
competitive pressures 

on the port

Highly limited dialogue: 
• Among municipal units 
• Among utility operators 
• Among industry 
• And among the all three

Murat Mirata

Two projects focused on

16

A 3-year applied research program supported by 
EU, aimed at building capacity for symbiotic bio-
energy based developments. 

+
2 Stages of a “Challenge driven 
Innovation” program

Part sponsored by

Coordination body

Relations Knowledge  Mobilisation
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A range of activities

Workshops

Bilateral meetings
Breakfast meetings Study trips

Lectures and seminars Research by universities

Technical, business and  
policy reviews

Stronger relations & key structures

An innovation platform
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New resource synergies established

200 GWh heat, corresponding to 8% of city’s 
heating need and saving 50 000 t CO2/y

+50 GWh

Murat Mirata

A smart heating grid concept and technology 
enablers

Innovations with large new market potential

Innovative, 5th gen Dist Heating system with strong 
global market potential
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Business models for increased reuse. 

21

SJÖLUNDA ARV OCH INDUSTRIELL SYMBIOS

Local water utility company exploring secondary water utilisation

Numerous 
entrepreneurs

A reuse center

Policy adaptations

Industrial symbiosis is adapted as a 
key strategy in the action plan. 



In Malmö's Port Area We Share  

– enhanced competitiveness through industrial symbiosis!

Governance without bordersNew vision for the port

Stronger relations & key structures
An innovation platform

Real estate dept

Environmental department

City planning dept

Business department

A municipal unit + a 
workflow (symbios 
funktion)

Physical services dept

Collaboration



Stadens Symbios Funktion

www.deladenergi.se
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Symbiosfunktion will guide… 

NYHAMNEN 2045NYHAMNEN 2019

…new port area development

…new neighbourhood
development
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A large share of cars imported to the 
Nordic region enters through Malmö Port

Murat Mirata

Long-term commitment from many
Public bodies

Academia/ 
Research Institutions

Businesses & 
business 
organisations 

Specialised intermediaries 



National IS Center 

Technology 
providersPolicy makers Agencies Financial 

institutions
Research 
institutions
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Com
panies

Regional IS 
center

Build/enhance 
regional capacity to 

support IUS

Increase knowledge 
creation, cooperation, 

& learning 

Develop & diffuse 
tools/platforms 

benefiting all

Secure necessary 
support from relevant 

agencies/experts

Improve national & 
international profiling

Our view for advancing IUS in Sweden

Murat Mirata

Thank you

murat.mirata@liu.se 

+46 734  613 139


