
What is Energy 
based industrial 
symbiosis 
Energy-based industrial symbiosis 
implementation enables the decoupling of 
economic growth from non-renewable 
resource exploitation, by dealing with the 
usage of wasted energetic resources of an 
industry or industrial process as a substitute 
to the traditionally used by another industrial 
process. 

Energy symbiosis (ES) implementation 
contributes to reduced industrial fossil fuels 
dependency and to the achievement of the 
decarbonisation goals of eco-industrial parks 
in Europe, while helping industries transition 
towards a more resilient, competitive and 
sustainable industrial model. 
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Barriers to 
Industrial
ES adoption
A number of technical and non-technical 
barriers prevent the realisation of the 
tremendous potential of industrial excess 
heat recovery.

These barriers include the following, among 
others :
 
• The need for efficient and cost-effective 

technologies to recover heat losses and to 
re-use  them

• The lack of collaborative trust-based 
environments among industrial partners 

• The uncertainties linked to complex and 
multi-stakeholder initiatives such ES 
projects. 
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What are the key 
basic aspects in an 
Industrial ES system?

1. A systemic vision of the industrial site, 
mimicking the functionality of a natural 
ecosystem.

2. A dynamic and trust-based network of 
entities and companies linked to the ES 
opportunity, including different industrial 
actors, belonging to different sectors of 
activity, or governmental and other 
institutions, including universities and trade 
associations for example. 

3.  Sustainable development is the core 
concept of energy symbiosis, considering 
all the branches of sustainability: 
environmental, social and economic.
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The importance of the 
Energy Symbiosis 
Facilitator
Facilitation is considered one of the most 
important aspects to foster the establishment 
of ES. 

Facilitated ES networks largely benefit from 
establishing a central role whose main 
endeavour is to identify the business 
opportunities related to excess heat 
recovery within the industrial ecosystem, as 
well as to accompany the different 
stakeholders to implement them, by offering 
support and advice to overcome the 
multiple barriers that can hamper an 
industrial energy symbiosis project 
implementation.
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Energy-based industrial symbiosis can be 
classified into two separate categories:

1. Waste heat/cold exchange. Excess heat 
from a process is used by another pro-
cess, in the same industry or neighbou-
ring one. Also, excess heat can be reused 
as space heating in urban areas. 

2. Bioenergy production. This synergy 
occurs when organic wastes are used to 
produce bioenergy or biofuels (biogas, 
biomass combustion…).

The end goal of ES is to solve inefficiencies in 
the consumption of energetic resources and 
energy handling that companies internally do 
no use on their own:

• Useless (biological by-products)

• Lost (excess heat or cold in the form of 
steam or other fluids)

• Not used or sharable (existing piping or 
boilers infrastructure that can be reused, 
or rooftops for photovoltaic or thermal 
cells).
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Diverse nature of 
ES industry projects

Depending on the way in which the relationships 
are established and coordinated, networks can 
be divided according to:

1. Self-organized network: emerging as the 
result of direct interaction among industrial 
actors. 
 

2. Managed network: those that have a 
third-party intermediary (a facilitator) who 
coordinates the activity. There are two types of 
managed networks:

a. Planned networks, where the networks are 
formed following a central plan vision that 
includes attracting new businesses to pur-
pose-built developments, generally offering 
shared infrastructures and services.

b. Facilitated networks, working with existing 
companies to raise awareness of ES and 
foster activity.
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Just like Industrial 
Symbiosis networks,

Energy Symbiosis projects can 
be diverse in terms of their 

nature, emergence, development 
patterns and content of the 

transactions. 

Facilitation to 
overcome barriers Although the project facilitation role is not 

crucial for ES implementation, the vast 
majority of ES projects require a facilitation 
team to accelerate and de-risk the ES 
opportunities through clear opportunity 
detection, roadmaps and 
barrier-removing actions. 

An ES facilitator figure should deliver 
facilitation services that provide continuous 
and maintained added value to keep the 
different parts involved and committed 
working collaboratively for the ES project 
implementation. The role of an ES 
facilitation activities identified should aim to 
lift each particular barrier encountered, 
build and maintain the stakeholders 
network based on trust. 

Source: Domenech, T., Bleischwitz, R., Doranova, A., Panayotopoulos, 
D., & Roman, L. (2019). Mapping Industrial Symbiosis Development in 
Europe_ typologies of networks, characteristics, performance and 
contribution to the Circular Economy. Resources, conservation and 
recycling, 141, 76-98.

QUICK FACTS:   #4

ES 
FACILITATION

CULTURAL AND 
ORGANISATIONAL 

BARRIERS

COMMUNICATION 
AND 

INFORMATIONAL 
BARRIERS

FINANCING 
BARRIERS

TECHNOLOGICAL 
BARRIERS

REGULATORY 
BARRIERS


