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TURNING WASTE
INTO RESOURCES
The European process industry is one
of the main pillars of Europe’s
economy. But as of today, this
industry is energy and resource
intensive, with significant carbon
emissions and a high dependence on
resource availability. This not only
puts a strain on our planet’s
resources, but also contributes to
climate change.
A systemic approach is needed to
address
this
–
not
only
by
implementing circular systems at
factory level, but at industry level.
There is an increasing need to view
manufacturing processes as part of a
larger picture, a "system" taking into
consideration a variety of levers such
as business models, finance, policy,
and behaviour.

These guides offer insights into how
businesses can start industrial resource
synergies with other companies to
minimise their waste and create more
value from their production.
The following "Quick Guides" present
highlights from the Horizon 2020
SCALER project reports, available for
download at:

scalerproject.eu/resources/report

What is industrial
symbiosis?
The basis of industrial symbiosis
is to move away from traditional
take-make-dispose
production
and consumption flows, building
partnerships between industries
to turn waste into new materials
and resources.
Sharing
resources
between
industrial sites helps save raw
materials,
water
and
energy
consumption, reducing pollution
and diverting waste from landfill.
Industrial symbiosis can help
create new business opportunities
and jobs, and contributes to
closing the loop for industrial
resources.
It can offer great opportunities
for companies to work together in
finding cost-effective, sustainable
solutions to share and reuse
resources. This not only has a
positive
impact
on
industry
revenue, but leads the way to
transitioning cities and regions
towards more sustainable and
eco-friendly industrial practices.

SCALing European Resources
with industrial symbiosis

ABOUT US
SCALER (SCALing European Resources with industrial symbiosis) aims
to increase the uptake of industrial symbiosis acro ss Europe. Under
the European Union’s Horizon 2020 i nitiative, the project is developing
a set of best practices, tools and guidelines to he lp actors across the
ecosystem (businesses, industrial si tes, policy makers, standardisation
bodies, etc.) work together to scale up sustai nable resource use.
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OPPORTUNITIES
FOR INDUSTRY
I NCREASED PROFI TALIBLITY
Industrial symbiosis can offer many economic benefits: its
value can derive from selling or exchanging industrial waste,
saving on raw materials, cutting expenses linked to waste
disposal and expanding market reach and revenue from byproducts. It also enables greater resource sharing such as
energy and water, which in turn reduces production costs. It
is a key enabling component of the circular economy, helping
industries transition from expensive and unsustainable
production systems to viable, income-generating and greener
manufacturing designs.

CO2 REDUCTION
One of the key incentives for switching to industrial
symbiosis practices is the reduction of carbon dioxide
emissions and the need to control these as per the Paris
Agreement (COP21). These goals are a powerful strategic
lever for firms who capture and sell their by-products: not
only are they able to contribute directly to CO2 emissions
reduction, but can also derive economic value via the
generation of new products.

ENVI RONMENTAL PERFORMANCE
A widely discussed trigger for industrial resource sharing is
the need to improve environmental performance. This
includes reducing carbon footprints in key sectors in
response to the Paris Agreement, and the need to address
environmental degradation. Environmental degradation has
particularly been a key issue in the cement, steel, pulp,
paper, oil and gas industries.
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TOOLS
Tools and indicators play an important role in helping companies find
potential synergies with others. These can range from online waste
markets, to systems that help identify synergies at a geographical or
sectorial level.

Matchmaking
A key step to starting a synergy is finding partners, where multiple
factors come to mind: what waste do I have that could be used by
others? From what sector could I find what I need? Where can I find
potential partners? A variety of tools have been developed, where
companies can input information on their processes and waste
streams into a database accessible to others – a yellow pages for
industrial resource sharing!
The SymbioSyS tool, developed by the University of Cantabria,
detects industrial symbiosis synergies and connections among
companies that otherwise, naturally or accidentally, would be
unlikely to happen. Users can find, expand or unveil new
opportunities to valorise their resources in any geographical
location, from neighbouring businesses located in the same
industrial park to worldwide companies.

Waste and synergy value
A main benefit of industrial symbiosis is the added value it can bring to
companies, through the recovery and reuse of materials. But
embarking on the process can be difficult without visibility on future
savings, both in terms of materials and related costs. Some tools can
help assess the value in waste streams and thus support planning.

Seitiss, developed by SCALER partner Strane Innovation,
identifies alternative raw materials and fuels to valorise waste.
The tool finds synergies by considering volumes and technical
characteristics, and identifies potential partners within an
economically viable radius. The tool also provides a preliminary
economic and technical case (quality and business model) that
can support decision-makers.
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Impact assessments
Quantifying the environmental impacts of a synergy is important for several reasons: it
can provide transparency to investors and government bodies, generate data to
monitor specific targets, and formulate concrete impacts that can increase ethical
branding and reputation (or, for example, contribute to a company's Corporate Social
Responsibility).
Life-Cycle Assessments (LCAs) can assess environmental impacts associated with
all the stages of production, from raw material extraction through materials
processing, manufacturing and distribution. The methodology can thus also be
used to quantify and qualify the impact of a specific synergy.

Data, data, data!
One of the main barriers in establishing a synergy is access to data – be it
on waste flows, on geographical locations, cost benefits or emissions
reductions. The use of web-based tools can help firms rapidly handle the
large volumes of data frequently generated in systems.
For example, SYNERGie®, developed by International Synergies, is
a tool that helps validate the value of potential synergies, assisted
in negotiations by verifying the cost benefit data, and also
calculates the reduction in emissions, landfill savings, job creation
numbers, investment requirements and projected profits.

The examples above highlight the tools firms may use to set up or evaluate a synergy.
However, it is important to note that few are rigorously tested, and many are tested on
single sites.

Want to know more about
available tools?
Download the full report:

bit.ly/D2-4_SCALER
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TECHNOLOGY
If more and more industrial synergies are happening across the world,
it’s in part due to emerging technologies that enable them. Recycling
technologies, for example, can enable new synergy opportunities – but
technology is also helping consolidate and track data points that can
support the search for resource sharing at big scale.

Big data
A major barrier that can arise when setting up a synergy is the lack of
access to data from surrounding industries. Some tools, as mentioned
previously, try to fill that gap, but big data can also be another way to
address the barrier created by a lack of robust data in relation to waste
streams.
In the case of a specific location such as Singapore this involves
a three-step process: 1. Conduct internet and web page
searches for relevant firms and data. 2. Identify input resources
and output waste. 3. Estimate material quantities (where these
figures are not readily available, calculations can be used based
on the firms’ revenue versus industry average). Machine
learning algorithms using figures from existing databases can
then be deployed to identify potential symbioses within
specified geographic areas, such as the city of Singapore.

Modelling
Where it is possible to access actual data from firms, it is possible
through technical analysis methods to mathematically model how
processing facilities in whole clusters should be integrated to extract
maximum value. Simulations of the economic implications are
particularly useful, as the modelling process allows to adjust different
parameters, for instance to reflect how prices may fluctuate. A best
and worst case scenario may thus be produced, which can help lower
the threshold - particularly for newcomers in industrial symbiosis.
At the Norrköping park in Sweden, various scenarios were
modelled to test interactions and sensitivity to a change of
variables, for example of materials and time. Interestingly here,
the inputting and sharing of data by firms with intermediaries,
connecting agents and/or researchers accelerated the use of
modelling and data driven approaches, that then drove
synergies.
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Monitoring and implementation
Technology also drives an understanding of what is the most effective area to
intervene in and to monitor, through the establishment of initial benchmarks or
baselines, and the live feeding of data over time. The Internet of Things (IoT) can allow
for intelligent decision-making processes through, for example, the streaming of data.
Remote data can also reduce the need for human interactions and interventions.
Industry 4.0, which has been enabled by the Internet of Things, has extended the
ability to link singular smart factories to modular networks by monitoring
physical materials and processes. Optimal future scenarios have been produced
which allow for decentralised decision making in these contexts.

Want to know more about
available technologies?
Download the full report:

bit.ly/SCALER_D2_2
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FINANCE
Implementing resource synergies can result in increased
income through the sale of new by-products, or savings on
raw materials and processes (transportation, waste
management, etc.) – but financial gains can also be made
via direct incentives, often governmental, that support
companies to collaborate more.

Taxation
In some countries and regions, policy supports tax
incentives to help companies switch to more sustainable
practices. Other examples of incentives are compensations
via carbon credits and government funds.
For example, in Finland a tax relief is used to
incentivise industries and encourage the uptake of
resource sharing.

Companies themselves can play a big role in policy
change, and have a responsiblity to voice their needs
and challenges to policy makers!

Investments
Governments (national or local) can also provide assistance
by stimulating private sector investments that can support
resource exchanges. This could be either directly related to
the reuse and recycling of waste, or even looking at
investment in innovation and technology to make resource
sharing more efficient.
State-owned companies in China have been
incentivised by local governments to invest in and
implement innovations to help spur more synergies.
For example, this led to a smeltery for zinc and tin
production in South West China developing
innovations
in
technology,
equipment
and
production techniques that allow output materials to
become feedstock for a cement factory.
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Subsidies
The provision of subsidies for the development of waste exchange networks and
projects can also be a way to deliver financial support to companies. Regions that aim
to revitalise their territories and transition them to more sustainable societies may
provide financial support to companies that help achieve their targets.
The Bussi chemical site, one of Italy’s oldest industrial clusters, was identified as
being in need of economic and social revitalisation due to the impacts of the
financial crisis and increasing unemployment. As a result, the local government
decided to stimulate interest in industrial resource sharing within the Bussi area
through its legislation ‘Ecologically Equipped Estates’. This legislation gave way to
financial incentives for businesses that use coordinated systems in relation to the
management of air, water and soil pollution in addition to service facilities,
infrastructure and technologies.
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INTERMEDIARIES
Intermediaries, also known as knowledge brokers or
coordinating bodies, can provide managerial, financial and
regulatory support to firms. As coordinating “neutral
players” they help to facilitate communication and
cooperation among parties, and provide a knowledge
conduit between industrial clusters.
At a more granular level, intermediaries and other
knowledge agents can help advance industrial symbiosis
networks and enhance eco-efficiency through reviews,
opportunity and implementation assessments, or provide
workshops for pollution prevention.
NISP*, the world’s first national industrial symbiosis
initiative, were fundamental to catalysing the
development of new industrial symbiosis systems in
the UK and ensuring the effective ongoing function
of these systems. Their primary role was to identify,
connect and coordinate firms and stakeholders
within the Humber region Industrial Symbiosis
Programme (HISP), with the scientific support of
researchers from the University of Lund, Sweden.

Negotiation
Intermediaries can also provide informational support to
identify synergy feasibilities and help negotiate the terms of
engagement to enable the setup of a synergy, for example
by brokering contracts and timings, which is especially
useful when multiple firms are setting up a network. They
can facilitate communication between various stakeholders,
both private and public, and allow for more efficient
exchanges and collaboration.
The Italian National Agency for New Technologies,
Energy and the Environment is one example of an
intermediary, establishing a programme between
various leather & agro producers and research
institutes.

*NISP, the National Industrial Symbiosis Programme, was a United Kingdom government
funded programme active until 2014.
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Intermediaries can support by...
Disseminating information in a clear/open format to appropriate
firms and stakeholders
Setting up and running awareness raising programmes, such as
formal lunches or awareness building workshops
Helping negotiate formal agreements to realise synergies (and
develop confidence)
Coordinating the agreement of timings between stakeholders
Monitoring and feeding back information to guide initiatives and/or
develop further synergies

Want to know more about
key intermediaries?
Download the full report:

bit.ly/SCALER_D2_2
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NETWORKS
Promoting long term partnerships and knowledge sharing is
essential to the development of wider scale industrial
resource sharing. When starting off, looking into all the
elements of exchanging waste and resources with other
industries can seem daunting – but networks exist to
accompany actors in their mission, share knowledge and
best practices, and provide access to potential collaboration
opportunities.

Collaboration platforms
Collaborative platforms exist to help industries connect to
others. These could be in the form of a sectorial or wastetype networks, or also business clusters (for example
Aclima, the Basque Environment Cluster). Functional
information platforms are particularly essential, such as
networking platforms for waste exchanges information.
A few examples of these are SPIRE (Sustainable
Process Industry through Resource and Energy
Efficiency), Zero Waste Scotland and various networks
on Waste Electrical and Electronic Equipment (WEEE).

Think outside the box!
When starting a resource synergy, not only other
companies can become partners. Even more value
can be added by thinking outside the box and
considering entire ecosystems of diverse actors
facing similar challenges. A few examples of these
could be: industries in various sectors, public
bodies,
NGOs,
transportation
companies,
institutional bodies, local agencies, project
partners,
financial
partners,
neighboring
companies including general manufacturing, retail
and waste management/operator companies,
landscape engineering companies, foundries, or
recycling companies.
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Building trust
Learning networks and forums can also help build trust between partners – a key
element for lasting synergies. In turn, these relationships encourage information
sharing, creative solutions, long term planning and governance among stakeholders.

A few tips to find partners
Collaborate with large industries at regional level
Organise

operative

meetings

with

enterprises

and

other

stakeholders in a specific territory
Look into existing project partnerships
Attend knowledge dissemination activities and networking events,
for example industry roundtables
Get information on existing local services
Connect with the local governmental department reponsible for raw
materials to build alliances
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KNOWLEDGE AND SKILLS
Access to the right knowledge can be key in starting a synergy
- not only in terms of information, but also to build confidence.
Moreover, lasting synergies require a specific set of skills that
will support the sustainability of the collaboration. Below are a
few key highlights and considerations to consider when
looking into education and skills to support industrial
symbiosis implementation.

Education and training
Education to increase awareness is fundamental to helping
industrial symbiosis networks. This ranges from training and
capacity building internally, for example on skills and
leadership, or external workshops on how to implement
industrial symbiosis. The latter could be professional
education, Peer to Peer learning and sharing of best practices.

Some governmental support strategies include the
provision of hosted workshops, in which practitioners
facilitate engagements to identify where potential
synergistic opportunities lay. Business support
organisation, for example Chambers of Commerce, are
also a good source for capacity building opportunities.

Leadership
Leadership is critical to enable resource synergies due to the
way it affects negotiations. But also from an organisational
level perspective, when a leadership role is occupied by a
company at the start of a new partnership, it contributes to
building a collaborative culture that encourages other
stakeholders to participate.
In Sweden, strong leadership helped overcome barriers
related to geographic location. This was through active
city planning and facilitating strong relations with
neighbouring municipalities. This resulted in synergies
that generated the district heating corridor between
Helsingborg and Landskrona.
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Access to information
Access to information is often raised as a key barrier to the scaling up of industrial
symbiosis practices. Whereas a lot of information is available, navigating the multiple
sources can be a challenge. Networks and intermediaries can support in facilitating
access to knowledge and best practices, but EU funded projects can also be a valuable
source of information.
A few examples of Horizon 2020 (EU) projects that consolidate and disseminate
existing information and knowledge include MAESTRI, EPOS and the SCALER
projects. One of SCALER's roles is to increase awareness of industrial symbiosis
by consolidating data and research based on existing case studies.

Don't over plan it!
Over planning rather than allowing spontaneous interactions is
highlighted as a hindrance to building relationships between firms.
The Kalundborg Symbiosis in Denmark, which has been
evolving over the past forty years, is what is described as “an
organically-evolving network of strategically unassociated
economic entities” which came into being with limited
collaboration for the purpose of sharing water and byproducts: steam, heat and gas. It has since evolved into one of
the leading best practices of industrial symbiosis in the world.

Want to know more
about available external
resources? Visit:

scalerproject.eu
/externalresources
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RECOMMENDATIONS
FOR BUSINESSES

LONG-TERM COMMI TMENT
It is vital to underpin industrial symbiosis with a
long-term strategy to achieve even modest
economic, social and environmental benefits. At the
outset synergistic initiatives need to be small scale
to build capability, capacity and most importantly
confidence before attempting bolder steps.

LEADERSHIP
There must be strong leadership and commitment
from top management in order to shift
organisational/corporate mindsets away from the
current unsustainable paradigm.

I NTERNAL ORGANISATI ONAL
STRUCTURE
A dedicated organisational function to explore and
drive synergistic opportunities is required. This will
deliver more rapid progress than project-based
assignments that are typically given to individuals,
often in addition to them undertaking ongoing
business as usual commitments.
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SCALing European Resources
with industrial symbiosis

RESOURCES
Want to find out more about recommendations
and best practices for industrial symbiosis?
Download our reports at
scalerproject.eu/resources/reports
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S YN E RG IE S OU TL OOK
Need support to help identify waste
streams that can be valorised? SCALER has
developed a repository that provides a list
of 100 promising synergies that could be
implemented in the European process
industry,
helping
companies
identify
potential waste exchange with other firms.
Download our "Synergies Outlook" to
explore potential resources and their
associated environmental and socioeconomic benefits.
scalerproject.eu/resources/guides-outlooks
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KEY CONTACTS
ENTERPRISE EUROPE NETWORK (EEN)
The Enterprise Europe Network helps businesses innovate and grow on an international scale.
It is the world’s largest support network for small and medium-sized enterprises (SMEs) with
international ambitions.
Website: https://een.ec.europa.eu/

EUROPEAN CLUSTER COLLABORATION PLATFORM (ECCP)
The European Cluster Collaboration Platform provides networking and information
support for clusters and their members aiming to improve their performance and increase
their competitiveness through trans-national and international cooperation.
Website: https://www.clustercollaboration.eu/

EUROPEAN RESOURCE EFFICIENCY KNOWLEDGE CENTRE (EREK)
The European Resource Efficiency Knowledge Centre helps European companies,
especially SMEs, save energy, material and water costs by providing a wealth of tools and
information on recourse efficiency. The centre has recently merged with the European
Cluster Collaboration Platform mentioned above.
Website: https://www.resourceefficient.eu/en

A.SPIRE
A.SPIRE is the European Association which is committed to manage and implement the
SPIRE Public-Private Partnership. Its mission is to ensure the development of enabling
technologies and best practices along all the stages of large scale existing value chain
productions that will contribute to a resource efficient process industry.
Website: https://www.spire2030.eu/

CIRCLEAN
The European Commission has started working on a EU-wide network for industrial
symbiosis provisionally called CircLean. CircLean will be a voluntary network of relevant
actors directly involved or interested in promoting industrial symbiosis.

OTHERS
For more information on regional initiatives around industrial symbiosis, contact your local
chamber of commerce or explore local business associations in your sector. Sector specific
European networks can also support, for example the European Chemical Regions
Network (ECRN).
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www.scalerproject.eu
info@scalerproject.eu

