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1. Background and introduction
This report presents a number of examples of Industrial Symbiosis efforts in the Baltic Sea Region
and how such efforts – by recombining old and developing new value chains – provide new
opportunities for environmental, social and economic sustainable development.
The report is funded by the project BSR STARS S3 supported by European Union Baltic Sea Region
Programme and the Nordic Council of Ministers1.
The report will be presented at a macro-regional workshop on 8-9 May 2017. This first workshop
will aim to build knowledge on the sustainable development opportunities that the Industrial
Symbiosis approach provides – and it will discuss best practices on how to practically facilitate and
implement Industrial Symbiosis efforts as part of regional Smart Specialisation Strategies.
A second workshop is planned in the second half of 2017 – the combined objective being that efforts
will be taken to facilitate the establishment of a macro-regional network among proponents and
leaders of circular economy / Industrial Symbiosis initiatives in the Baltic Sea Region.

2. About Industrial Symbiosis
The “Finnish Industrial Symbiosis System” defines Industrial Symbiosis as: “an industrial ecosystem
where unused or residual resources of one company are used by another company. This results in
mutual economic, social and environmental benefits. It is a process involving several companies –
firms that complement one another to provide mutual added value through efficient use of raw
materials, technology, services, energy and know-how. Industrial Symbiosis promotes cross-sectoral
collaboration and supports local and regional growth, creates jobs, and fosters industrial clusters
that share a mutual interest in resource efficiency”2.
Academics have defined Industrial Symbiosis as: “engaging traditionally several separate firms and
industries in a collective approach to competitive advantage involving physical exchange of
materials, energy, water, and by-products”- with the key elements thereby being “collaboration”,
“synergistic possibilities offered by geographic proximity”, and “co-located firms” (Chertow, 2000,
2008; Brings Jacobsen, 2006).3
So in short, Industrial Symbiosis is about providing opportunities for companies to reduce costs of
production inputs and/or increase value of outputs through exploitation of side streams – and in
that process realize also environmental benefits through re-cycling and up-cycling of resources. This
report looks at Industrial Symbiosis in this – place-based – form.
The figure below illustrates the advantages of production within Industrial Symbiosis as compared
to the traditional (linear model of) production.
1

http://www.bsr-stars.eu/bsr-stars-s3/
http://www.industrialsymbiosis.fi/what-is-fiss-and-industrial-symbiosis
3
Saeid Hatefipour 2012, Facilitating Industrial Symbiosis Development in a Swedish Region
2
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Source: Rise, www.risemarketplace.com

Industrial Symbiosis share some common features with the Circular Economy Approach. However,
a key difference is that the Circular Economy approach can well be applied at national – even
international level – while the Industrial Symbiosis approach emphasise on the (place-based) local
and sub-regional level.

Source: “Towards a circular economy: A zero waste programme for Europe”.
European Commission 2012
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3. Case presentations
Below follows a presentation – in a snapshot format – of a number of Industrial Symbiosis examples
from around the Baltic Sea Region. Because this report is made within the context of the BSR STARS
S3 cooperation project emphasis will be on the partner regions of this project, namely: Greater
Copenhagen (Denmark), Region Skåne (Sweden), Sør-Trøndelag (Norway), Pirkanmaa (Finland) and
Lithuania (that participates in the project at the national level). However, a few examples from
beyond the partner regions are also included – for purposes of further leaning and inspiration.

3.1 Greater Copenhagen, Denmark
Kalundborg Industrial Symbiosis
Kalundborg Industrial Symbiosis is a well-known – and internationally recognised – example of
sustained symbiosis development. Efforts have been ongoing for now more than 30 years or so.
Kalundborg Symbiosis

Source: Kalundborg Symbiosis

Today, public and private enterprises buy and sell waste products from industrial production in a
local cycle. About 20 companies participate in this cycle. The residual products circulated and traded
include steam, dust, gases, heat, slurry or other waste products that can be physically transported
from one enterprise to another. Thus residual products originating from one enterprise becomes
the raw materials of another enterprise, benefiting both the economy and the environment.
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The symbiosis has produced the following results: yearly CO2 emission reduced by 240.000 tons;3
million m3 of water saved through recycling and reuse; 30.000 tons of straw converted to 5,4 million
litres of ethanol; 150.000 tons of yeast replaces 70% of soy protein in traditional feed mix for more
than 800.000 pigs; and recycling of 150.000 tons of gypsum from desulphurization of flue gas (SO2)
replaces import of natural gypsum (CaSO4)4.
The map above indicates the number of symbiotic linkages that have evolved over the years. It is
worth noting, that initially the Kalundborg Symbiosis started with just one connection in the
1960ties, to which four more were added in the 1970ties and a further five in the 1980ties. From
the 1990ties developments speeded up – and through active facilitation today +30 symbiotic
linkages make up the Kalundborg Symbiosis.
The map below provides further insight on the symbiotic flows of resources – energy, water and
materials:

Source: Symbiosis Center Denmark

Key success factors for successful Industrial Symbiosis development in Kalundborg have been
identified to be5: “There are several industries located within a limited physical distance, which has
made feasible the installation of pipes for water and energy exchanges. The companies are not key
competitors, and mutual trust has been essential in the development of the network.”

4
5

www.symbiosis.dk
Nordregio report 2015:1, www.nordregio.se

6

Symbiosis Center Denmark
Building on the positive experiences from Kalundborg Symbiosis, Symbiosis Center Denmark was
established in 2015 and facilitates a number of activities aimed at disseminating the Industrial
Symbiosis approach to more companies. Symbiosis Center Denmark evolved from a regional effort
in 2011-14 establishing a regional symbiosis center in Kalundborg. The national center thus aims to
go further and disseminate good Industrial Symbiosis practices not only to companies and other
partners in in Region Zealand but throughout Denmark.
Symbiosis Center Denmark support Industrial Symbiosis development through four sets of activities:
Company Programs – to identify and implementing Industrial Symbiosis; Marketing – to promote
green solutions and attract investments; Training – by offering educational programs and courses
on Industrial Symbiosis; and a Knowlegde Platform – to encourage research activities, test and
demonstration, and triple helix collaboration.
Green Symbiosis programme – the example of BIOFOS biosymbiosis
In 2013-15 the national Green Symbiosis programme was available to support Industrial Symbiosis
efforts in Denmark. In this period more than 500 Danish companies were offered a free of charge
received to investigate symbiosis opportunities. As a result more that 70 Industrial Symbiosis
initiatives came underway throughout the country. What is uniting these symbiosis efforts are that
they compared with the Kalundborg Symbiosis involved a lot less partners – often emphasizing on
synergistic linkages between only two or three partners, and not like in Kalundborg clustering many
companies together.
Within the Greater Copenhagen Region, 6 projects were supported under the Green Symbiosis
programme, one of them BIOFOS6:
BIOFOS is Denmark’s largest waste water plant. It treats at three different plants waste water from
the 1,2 Mio residents of Greater Copenhagen. In recent years BIOFOS has used the resources in the
waste water for green energy purposes in the form of electricity, biogas and district heating. BIOFOS
wish to increase these efforts and therefore joined a partnership with the company HCS’ Transport
(whom is specialized in handling organic waste from supermarket chains, canteens, restaurants etc.)
and Copenhagen Zoo, that produces much organic waste on a daily basis.
The Symbiosis offers benefits to BIOFOS in terms of access to organic waste, to HCS’ Transport by
providing a market locally for the company’s waste (rather than as before where there could be long
transports to the nearest biogas facility) and benefits to Copenhagen Zoo by reducing cost of waste
disposal.

6

https://groenomstilling.erhvervsstyrelsen.dk/green-industrial-symbiosis
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3.2 Skåne, Sweden
Helsingborg Symbiosis
Sustainable development is an important component of city development in Helsingborg that
houses 130.000 inhabitants and 11.000 companies. One of the sustainability development efforts is
facilitating the Industrial Symbiosis network involving various exchanges among a number of private
and public actors.
Helsingborg Industrial Symbiosis Network

Note: The black arrows visualize material flows between the actors, and the red arrows describe the energy
carriers sent between the actors or the electricity to the grid. From the grid every actor, as well as other
consumers, are able to utilize the electricity. Source: www.industriellekologi.se.

The partners in the Helsingborg Industrial Symbiosis are: City of Helsingborg whom is the owner of
the local energy and heat production and delivery network; the local waste treatment company
Nordvästra Skånes Renhållning (NSR) whom is responsible for handling the region’s municipal and
industrial solid waste; Öresundskraft whom is one of the biggest energy companies in Sweden;
Nordvästra Skånes Vatten och Avlopp (NSVA) whom is responsible for all activities related to water
and sanitation in the region; and Industry Park of Sweden (IPOS) located in the harbour area of
Helsingborg that host a number of companies including the large chemical company, Kemira Kemi

8

AB7.
The Helsingborg Industrial Symbiosis Network benefits the region with three synergies:
•

Waste synergies: Over the years Helsingborg have developed a well-organized system for
waste collection and sorting. As a result the local waste company NSR receives well-sorted
waste that the company is then able to further process and subsequently export for
recycling/upcycling (paper, plastics and other recycled materials) in Europe. Residual waste
is sent to of Öresundskraft’s combined heat and power (CHP) plants for energy production.
Also, NSR landfill gas is sold to Öresundskraft. Hazardous waste, is sent to Sakab a regionally
oven environmental company, for processen and storage.

•

Heat and cooling synergies: At another Öresundskraft CHP plant district heating is produced
by burning biomass and natural gas – and by recovering heat from sewage water and waste
heat from the industries in Helsingborg (e.g. large amounts of waste heat from Kemira Kemi
AB). Through conversion the symbiosis is also able to produces cooling, which is used by the
hospital of Helsingborg and a company named McNeil AB needing large amounts of cooling.

•

Biogas and Biofertilizer Synergies: Helsingborg is home to a large harbor. Waste stocks
belonging to companies such as Unilever (producers of margarine, cream etc) and ICA (a
large super market chain) are therefore readily available. In agreement with the companies
the waste company NSR digest this biological waste to produce biogas. The biogas is
distributed to Helsingborg’s industries and the municipality, where is goes into powering e.g.
the buses in the Helsingborg region. Biogas is also produced by NSVA, in this case with
sewage water as the biological waste. Further, by-products from biogas production is
upcycled to produce biofertilizers – that farmers then benefit from through a distribution
system between them, NSV and NSVA.

In addition to the established synergies presented above Helsingborg is making a number of other
efforts to increase the sustainability of the production and consumption systems, while reducing
the environmental impact. The focus is on finding integrated system solutions within the areas
energy, water, wastewater and waste. For example, a number of opportunities have been identified
where companies may benefit from using district heating/cooling instead of conventional electricity
heating and cooling. Another opportunity is to produce liquefied biogas (LBG) by purifying methane
gas from landfill and the biogas plant. The potential has been estimated to 25 million litres of liquid
biogas annually, which would replace over 14 million litres of diesel or gasoline per year.
Vera Park
Vera Park stands for “Veritas” + “era” stressing the emphasis on facilitating the emergence of new
sustainable development concepts within the areas of waste reduction, up-cycling and re-cycling8.

7
8

More information on www.industriellekologi.se
http://www.nsr.se/Default.aspx?ID=5602
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Vera Park is a recent cluster development in Helsingborg – thus engaging academy, business and
the public sector. Vera Park aims – by providing a testbed for waste management, and
incubator/accelerators for new companies in the waste management area – to become the leading
center in Europe in circular economy regarding innovation and research which leads to increased
recycling and reuse of waste”. Also Vera Park aims to accelerate export of products and services in
waste management.
As regard testbeds efforts, currently 17 test efforts are in progress at the Filborna recycling plant
and elsewhere in the Vera Park-cluster. These test efforts look into business opportunities in ash
handling, leachate (liquids that can absorbe environmentally harmful substances), contaminated
soils and recycling of wood.
Vera Park currently includes 14 companies and Sustainable Business Hub (a triple helix cluster for
sustainability and cleantech in Skåne) facilitates cooperation.
Companies in Vera Park
Öresundskraft – energy company (waste incineration)
TMR Production – recycles producers materials (well, papers and plastic)
Ohlssons – is operating the hazardous waste plant at Filborna
KAABS Nordic – recycles metals and scrap and slag sorting.
OX2 Production – is operating the pretreatment plant for extraction of biogas
iTunnan – a one-man company that develops solutions in the wastemanagement area
LBG AB – is operating the fluid biogasplant.
Gaia Biomaterials – is a company that develops and marketing biodegradable and renewable plastic
packagings and plastic bags for foodwaste collection.
OCO Nordic – provides services in cleaning without water or chemicals.
FEAB Partners – a company that including cleaning of waste- and recycling bins
Envir – is making waste analysis
Solar Park – is producing solar energy from a photovoltaic park at Filborna.
WSP – a consulting company with expertise in quality, environment and energy.
NSR – a recycling company that provides wasteservice for six northwestern municipalities in Skåne
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Industrial Symbiosis in Sweden
A research group of the Environmental Management and Technology division at Linkpöping
University has in recent years as part of a project called “Industrial Symbiosis in Sweden” made
efforts to sample experiences from Industrial Symbiosis initiatives around Sweden and with that
raised awareness about the opportunities that Industrial Symbiosis provides for sustainable
development9. One of the examples is Lidkjøping Industrial Symbiosis:
Industrial Symbiosis in Lidköping
The key partner in the Lidköping Symbiosis are:
The Municipal department of waste management – that is responsible for the collection of
household waste from the inhabitants of Lidköping. Other activities include industrial waste,
sludge collection from the municipal waste water treatment plantand waste disposal including
landfill, a recycling centre and a manual sorting facility.
The combined heat and power plant (CHP plant) in Lidköping – which owns and operates the
district heating system. Combustion of waste to produce heat started in the 1980s to serve a dual
purpose of producing heat and dispose of the city waste. In the 2000s electricity production was
commenced. The plant operates non-for-profit.
Swedish Biogas International is a new biogas plant jointly established by Swedish Biogas
International (SBI), Göteborg Energi and the municipality of Lidköping. The plant produce liquid
biogas as well as regular, compressed biogas. In addition to biogas, the site also produces nutrientrich digestion residues which is used as fertilizer by local farmers. The raw material mainly consists
of waste streams from the food industry in and around Lidköping.
Lantmännen Reppe is a company that produces a number of novel products based on wheat. The
main outputs are wet and dry animal feed, glucose syrup, gluten, ethanol and raw material for
production of biogas. An important production input is heat which Lantmännen Reppe gets
neighboring CHP plant. Another key input is wheat with high levels of protein and starch which is
sourced from a number of suppliers in the region.
Thus there are many synergies in energy, water, wastewater and waste and synergies between
these and agricultural production in the Industrial Symbiosis in Lidköping. The illustration below
provides additional information on the resource flows and synergistic relations between partners:
A report from University of Lidköping provides further details and insights on the Lidköping
Industrial Symbiosis10.

9

www.industriellekologi.se
http://www.industriellekologi.se/documents/Lidkoping.pdf

10
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3.3. Tampere, Finland
ECO3 - Smart and ecological bio- and circular economy industrial park in Tampere region
ECO3, an innovative, multidisciplinary industrial-scale bio- and circular economy industrial park size
of 600 hectares is being built in the city of Nokia. ECO3 is only a 10 minute drive from the TamperePirkkala airport. The region is economically important to Finland, with two-thirds of Finland’s
economic activity being conducted within a 2-3 hour drive from the area.
ECO3 is also one of the key-projects in SITRA’s Finnish road map to circular economy, refer Finnish
Industrial Symbiosis System (FISS) below. Based on the needs and ideas of cooperating companies,
universities and public organizations, a new circular innovation ecosystem of various actors and
projects has been created and continuously developed. This significant competence platform works
simultaneously as a demonstration and pilot environment and the activities of the ECO3 companies
offer possibilities to many other technology and service companies in the bio- and circular economy,
water-economy and bioenergy field.
7 compnanies currently provide the anchor in ECO3. These are: Nokian Vesi Oy (wastewater
treatment, nutrient recycling), Pirkanmaan Jätehuolto Oy (waste recycling and refining, biogas
production), Ecolan Oy (ash, bone meat powder and sludge refining, fertilizer production), Nowaste
Oy (gas, oil, plastic and rubber production and waste refining), Outotec (Finland) Oy (thermal
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treatment of sludge), Stena Recycling Oy (metal recycling), and Leppäkosken Sähkö Oy (bioenergy
and biogas production).

ECO3 - Nutrient recycling

ECO3 - Energy and fuel from bio- and circular economies

A number of research instututions also engage in ECO3, e.g. Tampere University of Technology and
Natural Resources Institute Finland (Luke) who organise e.g. nutrient circulation research activities
in the area.

13

ECO3 offers companies co-operation, shared resources, concepts, platform services and joint
visibility. ECO3 aims to attract more companies to further accelerate growth including company
networks of sub-contractors, as well as innovative companies that want to internationalize their
business11.
Forssa circular economy – Envi Growth Park12
100 km to the south of Tampere and Nokia Forssa municipality is making a number of efforts to
propel the circular economy.
The municipality is located in a key area for grain production in Finland – and it is in grain production
that the symbiosis begins:
The company Boreal Plant Breeding Ltd. is specializing in the breeding of field crop varieties suitable
for cooler climates. Many local farmers make use of these crop varieties and thereby increase their
yield. Some of the barley is sold into Dupont’s Jokioinen factory that recovers enzymes for its own
bio-based products.
Residuals from the refining at Dupont’s Jokioinen is then send to be utilized by the ST1 bioethanol
factory to produce ethanol. ST1 uses pellets, part of which are grain husks, as energy (heat) source
in the refinery. Subsequently the ethanol is mixed with traffic fuels and the mash, i.e. protein feed,
generated as a by-product of the process is delivered to pig farms in the area to feed the pigs.
Manure from the pigs are cycled into the fields as fertilizer.
Most of the pigs in the Forssa are being slaughtered and processed at the factory of HK Scan
Corporation. Bio-waste from processing are collected by LHJ Group and shipped to Envor Group,
which manufactures biogas from the waste. Part of the digestate generated in the refining and also
the ammonium sulphate that is recovered is subsequently used as fertilizers for grain production –
thereby partly closing the symbiosis loop. A part of the biogas is sold at Envor’s fuelling points.
With the biogas another symbiosis begins: The majority of the biogas from Envor Group goes namely
directly to the Forssa production plant of Saint-Gobain Rakennustuotteet where it is being used as
energy for the manufacturing process of glass wool insulation. In 2010 Saint-Gobain
Rakennustuotteet became the first glass wool production plant in the world to replace completely
fossil fuel with renewable energy.
As input to production Saint-Gobain Rakennustuotteet also uses recycled glass provided by
Uusioaines Oy and Envor Group, whom cooperates with the local company Tambest Glass Solutions
that collects local glass ware and waste glass. Some of the ammonium sulphate recovered from the
biogas refining at Envor is also utilized – more specifically as a binding agent of glass wool. Another
co-located company benefits from the production of glass wool, namely Parma Ltd, that produces
precast concrete elements. The locally produced glass wool it used as insulation for precast concrete
elements. Waste concrete elements are cycled on to the large construction infrastructure company,
11

12

www.eco3.fi/en
www.brightgreen.fi/circulareconomy
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Lemminkäinen Infra.
Illustrations Forssa circular economy

Source: www.brightgreen.fi/circulareconomy

A third symbiosis exist in Forssa namely by the CHP Vapo plant that produces district heat for
companies and households from peat and woodchips and additionally generates electricity to the
grid. The Envor biogas plant also generates electricity to the grid.
Ekokem Circular Economy Village
100 km South-East of Tampere Fortum (large power, utility and service company) in launching the
Ekokem Circular Economy Village13.
Materials included in municipal waste will be processed in a Eco Refinery, Finland’s first Plastic
Refinery and the Bio Refinery. The Circular Economy Village is a unique concept because it optimizes
recycling in a number of waste streams. This happens in partnership with Biotehdas Oy (a waste
disposal and energy company).
The Eco Refinery will take municipal waste and separate about 37% of bio-waste, 10% of plastic and
3% of metal from it, thereby increasing the recycling rate of municipal waste to 50 per cent and the
utilisation rate to 98 per cent. 100,000 tonnes of municipal waste will be treated at the plants each
year.
13

http://wastesolutions.fortum.com/en/circular-economy/the-circular-economy-village-increases-the-recycling-rateof-mixed-waste/
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A Bio Refinery will use bio-waste to produce biogas for transport purposes. It will also recover
nutrients, such as nitrogen. An estimated 400,000 tonnes of bio-waste has previously remained
unexploited from municipal waste every year – leaving a potential energy production at the refinery
equal to the annual consumption of 12,500 houses.
A Plastic Refinery will process both plastics separated from municipal waste and plastics from
households. At the refinery, the plastics will be separated, crushed, washed and granulated – where
after it will be sold back to the plastics industry as raw materials, thereby replacing virgin raw
materials. Recycled plastic requires only about 15% of the energy compared to making new plastic.
Illustration Ekokem Circular Economy Village

Peittoo Recycling Park
100 km to the west of Tampere Peittoo Recycling Park is under development.
“Peittoo, the new recycling park in Pori is planned to meet the various demands for the recycling,
handling, storageand land fill of industrial by-products. The park offers new opportunities for
environmentally sound and resource effective operation. Within close range of the E8 road and the
Port of Pori, the large Peittoo area is easy to reach and therefore increases the operation
opportunities for companies using the port. Companies already operating in the Peittoo recycling
park include Ekokem (waste management), Lassila & Tikanoja Oyj (waste services), Stena Recycling
Oy (recycling) and Kuljetus-Mäkivaara Oy (construction services). In addition, many other industrial
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companies have reserved land at the park, e.g. Tuuliwatti Oy is building twelve windmills of 4.5 MW
each in the area”.14
Illustration Peittoo Recycling Park

Source: www.n20.fi

Finnish National Symbiosis System
The Industrial Symbiosis efforts in and around Tampere shortly presented above are encouraged
also be national Industrial Symbiosis development efforts.
SITRA (The Finnish Innovation Fund) and in cooperation with Motiva (an advisory company on
energy and material efficiency) – is leading the efforts to accelerate Industrial Symbiosis efforts
throughout the country. Currently more that 500 companies engage in more than 4000 resources
exchanges facilitated by the Finnish Industrial Symbiosis System.
FISS – Finnish Industrial Symbiosis System
Motiva coordinates a national approach promoting Industrial Symbiosis called Finnish Industrial
Symbiosis System (FISS). The system is based on British National Industrial Symbiosis Programme (NISP)
methodology adapted to the Finnish operational environment.
14

www.m20.fi
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FISS model is based on active facilitation of symbioses and co-development. It aims to promote, in
particular those symbioses, which would not otherwise be materialized. Motiva coordinates the FISS
model in Finland and brings together regional actors in a network. Regional organizers take care of the
symbiosis promotion in practice. Their tasks include business activation and commitment, exchange of
resource information and networking, as well as helping in the implementation of the symbiosis. Regional
organizers also help companies in identifying new synergies and business opportunities, as well as helping
companies find the necessary partners.
FISS-workshops are a focal tool in businesses activation, resource data collection and the identification
of synergies. The resource information and identified opportunities for synergies are collected in a
common SYNERGie® database. The database is used to monitor the progress of the synergies and
achieved benefits, as well as identifying new synergy opportunities.
FISS aims at promoting new
business opportunities, reuse of waste and reducing
use of natural resources.
The goal is also to advance
the implementation of
waste
hierarchy.
FISS
activities promote resource
efficiency of different actors
in the regions and can be
seen as an important tool in
regional development and
economy.
Source:
www.industrialsymbiosis.fi

3.4 Sør-Trøndelag, Norway
In Sør Trøndelag region and in the administrative and economic regional capital of Trondheim there
are no larger coordinated Industrial Symbiosis efforts ongoing. This does not mean however, that
there are no connections between companies with a view to re-use/up-cycle by-products or side
streams in other productive activities. For example, a number of products are produced from the
major bio-resource streams such as timber for constructions and residuals for energy and paper and
production; and fish processed both for human consumption and residuals for omega oil
production.
Based on a long tradition of bio-resource production and utilization of residuals in the region public
sector efforts in recent years has also emphasized on reducing pollution and waste. A number of
these efforts have spun out development of new business areas, including production of energy
from waste (utilizing e.g. heated discharge water and production of biogas) and up-cycling of waste
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into valuable products such microsilica as input to concrete production. Microsilica is obtained by
filtrating dust in exhaust gases from incineration of waste. The properties of microsilica makes
concrete stronger, more durable and more sustainable.
Private companies in the region are also making themselves a number of resource exchanges and
increasingly so. For example, dead fish from fish farms or fish residuals in general is collected by one
company and transported to ScanBio that utilizes this resource to extract valuable fish oil. Residuals
from oil production and then transferred to Biokraft for biogas production. At Biokraft a new plant
is currently under construction – a plant that will produce liquefied biogas, based on residuals from
paper production mixed with fish oil waste. Residuals from biogas production are cycled further,
namely into agricultural fertilizer.
Furthermore, for a long time forest industry residuals – originating from pulp and paper industries
or sawmills – have been used either as energy source or for paper production. In Sør Trøndelag
several companies engage in such exchanges and currently a lot of research activities emphasize on
refining further the usage of forest resources, thereby adding additional value and increase resource
efficiency.
In conclusion, there are already many symbiotic resource exchanges ongoing in Sør Trøndelag,
making a good basis for further efforts in the area.

3.5 Lithuania
In Lithuania there are no Industrial Symbiosis initiatives ongoing. However, there is an interest to
being systematically to utilize the approach – in particular within the area of waste.
However, for some year a number of companies have developed strong businesses within re-cycling.
For example:
Plasta is a large company recycling polyethylene and plastic products – actually one of the biggest
in Europe, currently employing more than 500 people. Plasta has three business areas: Recycling;
Production and Engineering. Annually more than 20.000 tons of plastic products are produced out
of recycled raw material produced in-house. PLASTA’S flagship product is waste bags. Half a billion
bags are made every year. Pipes, film, hermetic containers, buckets, barrels, plastic sheets make up
the balance of items produced. More than 30 thousand tons of post-consumer plastic waste is
recycled annually. In term of engineering, PLASTA had over 50 years of experience in this business
area and provides on this background services of manufacturing of mechanical parts or equipment
and restoration of mechanical parts for the plastics recycling industry. Also Plata produce various
sizes and complexity of metal products from waste15.
Kurana is a first company that integrates in one loop the manufacturing of bioethanol with
production of electricity and thermal energy from renewable energy. The production loop produces
15

http://www.plasta.lt/#home
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zero waste. The only byproduct is organic fertilizers that are then used in farming. The contruction
of the factory was inspired by latest technologies and facilities from around the European Union,
including Germany, Denmark and Sweden16.
The Lithuanian Biomass Energy Association LITBIOMA was established in summer of 2003 and
unities currently 54 members, coming from producers and suppliers of solid biomass and other
renewable local resources such as wood, straw, energetic willows, peat, as well as the producers
and designers of solid biomass boiler rooms and other equipment, developers of plantations and
academic institutions. Member companies operate in the field of biomass production and supply:
cultivation of energetic plant plantations, production of various types of biofuel and production of
tools and equipment for the bioenergy industry.
To strengthen the strategically important heat and electricity production and solid biomass market
in Lithuania, the association is collaborating also with various public institutions – including by
organizing seminars, conferences, and assisting its members to safeguard their interests17.
Municipal waste in Klaipeda. Klaipėda Regional Waste Management Centre (KRATC) and Vilnius
Gediminas Technical University (VGTU) signed a cooperation agreement, which commits them to
seek solutions to sustainable use of incinerated municipal waste slag.
The KRATC administered Dumpiai regional landfill currently receive than 60 thousand tons of waste
incinerated slag from the power plant Fortum Klaipeda. Research will now to in to recycling this slag
by cleaning it from metal impurities, and then utilize it for construction products like concrete
component or material for road construction.
VGTU will undertake the research related to waste incineration and use of secondary product. Also
VGTU will organize training for professionals and provide practice at KRATC for students. In return
KRATC will provide the university with necessary materials to do research, and support the
university’s training of specialists.
The ambition is that these research efforts will pave the wave for introduction of new regulations
in Lithuania that will enable public and private partners to benefit more from waste resources18.

4. What’s next …?
This report will be presented at a macro-regional seminar / study trip on 8 May 2017 in Kalundborg
and 9 May 2017 in Helsingborg.
The objective of the event is to: 1) further share experiences with actively facilitating Industrial
Symbiosis initiatives as a means to develop the circular economy and grow sustainable business in
16

http://www.kurana.lt/en/
http://www.biokuras.lt
18
http://kratc.lt/naujienos/aktualijos/klaipedos-ratc-su-mokslininkais-ieskos-sudegintu-atlieku-panaudojimogalimybiu
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the Baltic Sa Regio, and 2) on that base have a first dialogue among stakeholders on how regions
could benefit from networking knowledge and efforts on Industrial Symbiosis development.
Based on the findings of this report and other recent reports of the Nordic Council of Minister on
circular sustainable develpment an Inspiration Paper will be prepared to further set the scene for a
dialogue in Kalundborg and Helsingborg on opportunities for networking Circular Economy and
Industrial Symbiosis efforts in the Baltic Sea Region.
A second workshop is planned towards the end of 2017 – aiming to facilitate further knowledge and
network building.
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Further readings:
Readers are encouraged to study also a number of the Industrial Symbiosis cases presented in the
2015 NordRegio report “The potential of Industrial Symbiosis as a key driver of green growth in
Nordic regions” 19.

Nordregio report, 2015
The potential of Industrial Symbiosis as a key driver of green growth in Nordic regions
The report provides detailed insights on a number of Industrial Symbiosis efforts in the Nordic countries
– and all of them, except for Kalundborg Symbiosis, other cases than those presented in this report:
Kemi–Tornio Industrial Symbiosis (Finland), Svartsengi Resource Park (Island), Eyde Cluster (Norway),
and Norrköping/Händelö Industrial Symbiosis.
The report from Nordregio also provides a number of policy recommendations on Industrial Symbiosis
development, including:
•

A call for long-term national public support framework for circular economy and Industrial
Symbiosis development.

•

A call for and regional authorities, regional clusters or similar organizations to facilitate and
promote Industrial Symbiosis at the regional level.

•

A call for bottom-up approaches ensuring that new business opportunities is the driving force
behind the development of Industrial Symbiosis i.e. that efforts are based on private sector needs
and resource demands.

•

A call for raising awareness and building knowledge on the Industrial Symbiosis concept including
by further identification and showcasing of Industrial Symbiosis activities.

Also, from beyond the Nordic-Baltic Region there is the British National Industrial Symbiosis
Programme (NISP)20 that from piloting successful Industrial Symbiosis efforts in a few regions back
in 2003 developed into a national programme that went on for 10 years.

British National Industrial Symbiosis Programme (NISP)
In 2003 Industrial Symbiosis pilots got underway in the British regions of West Midlands, Scotland and
Yorkshire and Humber. They were supported by regional development agencies and a landfill tax fund. Its
immediate impact in terms of reducing landfill, carbon emissions and industry’s reliance on virgin

19
20

www.nordregio.se
http://www.nispnetwork.com
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resources brought the programme to the attention of Department (Ministry) of Environment who, in
2005, invested to roll out a national industrial Symbiosis Programme.
NISP was created as a business opportunity programme under the heading: “Connecting Industry,
Creating Opportunity”. NISP was open to businesses from all industry sectors and thereby provided a
mechanism to share knowledge and ideas on how companies were addressing resource efficiency. Using
this cross-sector and disruptive supply chain approach, NISP identified opportunities to reuse underused
or undervalued resources, converting previously wasted materials, energy or water into bottom line
benefit whilst generating environmental benefits.
NISP has collaborated with partners in Finland and Denmark to support the developments of the national
Industrial Symbiosis programme there.
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