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Executive summary

The Baltic Institute of Finland contracted EFIS Centre to support the methodology development fer a high
level interregional smart specialisation (S3) value ca@)mapping in the Baltic Sea Region (BB8Rhe

area of circular bioeconomy (CBEhe main part of work has been done during the worldwide Cb9id

health and sanitary emergency that triggered a socioeconomic crisis and caused some delay in responding
to the inter-regional circular bioeconomy mapping survey. Drawing ongiestionnaire (circulated for
completion to 16 BSR regions from 7 BSR coun@ies)ell as on secondary sourctss report provides
analytical insights on value chains in a selecteddarea and fosters motivation for the mobilisation of

BSR interregional effort in S3 collaboration.

Value chain mapping is defined here as an analytical and visual tool that helps understanding how a
particular innovation ecosystem is organised spatialas well as size wise and direction wise

Overallthe lack of investment and collaboration mechanisms between key matching infrastructures (e.g.
biorefineries) appears to be the most serious challenge in CBE development as identified by the BSR
regions. Nevertheless, it seems that it is moderately difficult to mobilise financial support for
investments/projects in the area of CBigtably for smallercompaniesin earlier stage development

These answers may suggest the need fonae targeted funding lie to support the emergence of
stronger collaboration mechanisms among the key CBE infrastructures

The challenges related to slow establishment of a stimulatory framework for the nelabied industries

which allows introduction of products from new valghains based on biomass, waste and side stream
conversion and issues related to new skills for CBE implementation are noteworthy aspects to take into
account in the design of inteegional support measures. Furthermore, the reality of the region isofne
fragmented markets in which CBE faces issues related to the economies of scaleirrigroaéng overall
supporting conditions for CBE development in tBSR should be priority.

Moreover, the survey analysis suggests that the needs for new data teeid better overviews are
increasingly prioritised given the complexity of CBE value chains. The mapping of specialist expertise in
relevant technologies, as well as identification of leading firms across CBE value chains in BSR are
particularly highlightd. Gaining more finegrained data and better intelligence on the complex cress
sectoral field like CBE should be supportby joint BSR collaboration mechanisms.

Only a minority of the BSR regions seem to have placed an emphasis on digitalisation ateaatacof

CBE. New data and digital opportunities may aid the improvement of value chains by helping to identify
the missing links or potentially beneficial new links e.g. new products emerging from biomass that was
previously defined as waste or new umslrial symbiosis connections among previously unrelated
industries. Data generated froigitalisation is a promising avenue of how to foster the interlink of the
highly complex CBE value chains across the diverse BSR regions

High level value chain mapping in the Baltic Sea Region: Pilot exercise on circular bioeconomy 1
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1 Introduction

The Baltic Institute of Finland contracted EFIS Centre to sufippmiethodology development for a high
level interregional smart specialisation (S3) value chain mapping in the Baltic Sea Regiorh(BSBRin
part of work has been conducted in the figsk months of 2020, over half of which has been marked by a
worldwide Coviell9 health and sanitary emergency that triggered a socioeconomic crisis.

In 2009, theBSRvas the first macreregionto adopt acommon strategythe European Union Strategy for
the Baltic Sea Region (EUSBSR). The BSR comprises eight cDemmesk, Estonia, Finland, Germany,
Latvia, Lithuania, Poland and Sweden. Norway, Belarus and Russia also celiaitotae BSR countries.

Thevalue chain mapping exerciseppots the Interreg BSRBmart Specialisatiof O 2 & & Rlaif@nQ W
project!, which aimsto build capacity across the maeregion for innovatioffocused interregional
collaboration Thisstudy contributedo two key objective®f the project

1. It providesanalytical ingJhts on value chains in a selected focus area and festetivation for
the mobilisation of BSR interregional effort in S3 collaborafibis report)

2. It develops an otline manualexplaining thekey steps to takend tools to usen undertaking a
macraregional value chain mapping exercfee strategic innovatiordomairs at BSRevel The
manual has been developed as a stadne report.

For the purpose of this assignmerdlue chain mapping is defined as an analytical and vidoal that

helps understanding how a particular innovation ecosystem is organised spatially, as well as size wise
and direction wise It should improve the understanding of value flows and aggregation in the economic
and innovation system in an organiseddaintegrated manner. To serve the purpose of enhancing S3
development, we adopa mesolevel view (that compriseskey networks/clusters/centregather than all
individual actory when mapping major components and relationships between them. This includes
knowledge creating and brokering actors (e.g. universities, research centres, research and technology
organisations, centres of excellence, innovation platforms, research infrastructures and testbeds) and
innovation diffusion actors (e.g. clusters and ath@dustryled networks).

This reportsummariseghe results and learning from a pilot value chain mapping exercise carried out in
the area of circular bioeconom@ircular bioeconomyCBE) has been selected as the area for the piloting
exercise given theecent policy developments at the EU levethe adoption of the European Green
Deaf, a new Circular Economy Action Plan For a cleaner and more competitive Eamdgbe adoption

of an EU Industrial StratetyyThis focus area presents a game changpmpaunity for European regions.

Investment in green economy and development of a circular economy are seen as crucial for the European
Green Deal as well as to support the response to and recovery from the Twiduced crisis. Moreover,

the Industrid Strategy forEuropeunderlines that there are twin (digital and ecological) transitions that
need to be supported through innovation and investment and a circular economy, among others.

Smart specialisation (S3) as a governance instrument prescphitigipation of government, industry,
enterprises and civil society representatives in managing design and implementation of smart
specialisation strategies remain a cornerstone of research and development (R&D) investments in the EU.
S3 will remain the gproach to follow in the next programming period (2022017) in the EU. It has
furthermore been underlined as an approach to needed to support interregional cooperation,
competitiveness and innovation at the regional level.

1 https://projects.interregbaltic.eu/projects/bsrs3-ecosystem214.html

2 https://ec.europa.eu/info/publications/communicatioeuropeangreendeal en

3 https://ec.europa.eu/environment/circulaeconomy

4 https://ec.europa.eu/info/sites/info/files/communicatioreu-industriatstrategymarch-2020 _en.pdf

High level value chain mapping in the Baltic Sea Region: Pilot exercise on circular bioeconomy 2
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Nevertheless, not all regiorfisave equally weltleveloped infrastructure and activities in the area of the
CBE. This is also the case with strategies (in)directly concerning circular and/or bioeconomy that do not
all support the development of CBE equally well.

Furthermore,what is clar from this report is the fact thathere are capacity challenges in certain BSR
regions connected witlthe type of data gatheringan exercise like this entailhere is furthermore a
need forregularupdate on mapping for the main technologies and mstizkeholders, across the BSR.
This will also help boost awareness of what each region is doing in the area of €€B&s of its main
expertise and facilities.

In the next EU Multiannual financial framework (MFF) period 202027 thereremains the prorising

proposal to support S¥ 2 0dza SR AYy G SNNBIA2y Il O2fflF 02N GA2y (K
AYy@SaitayYSyiQ AyalaNHzySyidod ¢KAA OdezkiRg re3ults/iStNgd-aiedif |y S ¢
BSRocused investment for CBE

The approach toa highlevel value chain mapping is experimental. Due to the time and resource
constraintsof the Interreg projectthe pilot analysis performed adopted ¥ i &di O1 Q .IicASNE | OK

an early exercise that needs to be followed up by adequate progiagand investment efforts which

will build the CBE capacities and capabilities e BBRThe main objective was tidentify and magthe

current possibilitiesat an interregional leveland highlight the existing gaps in datavailability and

coverage.

The report tests the opportunities and limitations of value chain mapping approaches. The pilot exercise
aims to trigger further thinking and input from the BSR regions and innovation actors concerning
additional marketrelevantinformation which could bedded to the mapping efforBased on the pilot
results, recommendations for the next phase of interregional value chain mapping are outlined to support
new interregional opportunities for innovation / smart specialisation collaboration.

In section two, v presentthe findings and conclusions from the piloting exercise on CBE, which include
both an analysis of existindata anda summary analysis ci mapping questionnaireeompleted by
selected BSR regionSection threepresentsconclusions andecommenddions for next steps and
potential caoperation activities and investment priorities to strengthen the CBE in the BSR

High level value chain mapping in the Baltic Sea Region: Pilot exercise on circular bioeconomy 3
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2 Learning from the piloting exercise on circular bioeconomy

2.1 Circular bioeconomy definition of scope

The termbioeconomyrefers to the production of biomass and the conversion of biomass into value added
products, such as food, feed, Himsed products and bioenergy. It includes the sectors of agriculture,
forestry, fisheries, food and pulp and paper production, as welbais of chemical, biotechnological and
energy industries. The EU definition includes also manufacturing dfdsied textiles A central concept

to innovationled bioeconomy is biorefinerya conversion mechanism that through the adoption of a
cascadin@pproach favours the production of highest valagded byproducts from biomass.

Circular economys an approach to promote the responsible and cyclical use of resources contributing to
the decoupling of economic growth from resource use. In its Cir€éidanomy Action Plan, the European
Commission defined th&ircular economy [as the economic space] where the value of products, materials
and resources is maintained in the economy for as long as possible, and the generation of waste
minimised®

Documening the bioeconomy is a challenge for policy analysis because official statistics only report on
traditional sectors with no distinction between synthetic and-b&sed production (e.g. manufacture of
synthetic textile vs bidased textile). At EU levehdicators for the bioeconomy are estimated based on

a combination of multiple sources, mainly by industry associations. Taergenerally quite good
statistical and descriptive materg@abn bioeconomy, but these do not fully cover all the bioeconomy
secbrs and also do not extend to regional levélsmilar situationcan be foundvith statistics on circular
economy. There is data available for some aspects of the circular ecahoomyh, for instance recycling

rates and waste statistics.

The principlesof both bioeconomy and circular economy are in synergy as both aim at a more
sustainable and resource efficient world with a low carbon footprinthe approach of both circular
economy and the bioeconomy is to avoid using additional fossil carbon toilnatetito climate targets.
The cascading uéef biomassis strongly overlapping with the concept of the circular economy and is
mostly a part of it.

They are complementary, but still different approacheMany elements of the bioeconomy go beyond

the objectives of circular economy, including aspects focused on product or service functionality (new
chemical building blocks, new processing routes, new functionalities and properties of products). Other
specific features of the bioeconomy, which are nove®d by the concept of circular economy include

the new developments in agriculture and forestry (precision farming, gene editing), new processing
pathways with lower toxicities and less harsh chemicals, biotechnology, chemicals and materials with new
properties and functionalities as well as more nat@@mpatible, healthy bidased products It is also
recognised that some sectors of the bioeconomy cannot satisfy the principles of circular economy, e.g.
bioenergy and biofuel, as they are considered adiend path for biomas$.

The circular bioeconomy is defined as the intersection of bioeconomy and circular econ®hsoverlap
between different material sectors and the concept of circular economy is shown Fghee 1 below.

5 https://ec.europa.eu/research/bioeconomy/index.cfm?pg=policy&lib=strategy

6 https://ec.europa.eu/environment/circulaleconomy/first_circular_economy_action_plan.html

70n the concept of cascading use &#adlife Europe and the European Environmental Bureau (n.d.).

8 Carus, M. and Dammer, L. (2088K S &/ A ND dzf |- Gohcepis20pgdauyiitedahd Limitations, availablené://bio -
based.eu/downloads/novgaper9-the-circularbioeconomyconceptsopportunitiesandlimitations

9 https://www.brain-biotech.com/blickwinkel/circular/thebioeconomyis-muchmore-than-a-circulareconomy
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Figure 1: Circular bioeconomy scope

Circular bioeconomy includes

Bioeconomy Circular * Bio-based products
economy « Share, reuse, remanufacture,

Circular recycling
bioeconomy e Cascading use

» Utilization of organic waste
streams

* Resource-efficient value chains
* Organic recycling, nutrient cycling

Source: Pursula & Carus (2017), in: Newton, A. 2@17)

In summary, the concepts of bioeconomy and circular economy have similar targets and they are
overlapping to a degree, but neither is fully part of thier nor embedded in the other. The circular
economy is not complete without the bioeconomy and vice versa. The huge volumes of organic side and
waste streams from agriculture, forestry, fishery, food and feed and organic process waste can only be
integrated in the circular economy throughioeconomy processes, while the bioeconomy will hugely
profit from increased circularity.

Taking as a reference the work of the EC Expert Group on Bioecthtmaycircular bioeconom{CBE)
entails the following activiss:

Utilisation of organic side and waste streams from agriculture, forestry, fishery, aquaculture, food
and feed and organic process waste to applications such as aquaculture feed and all kinds of
chemicals and materials;

Biodegradable products beimgturned to the organic and nutrient cycles;
Successful cascading of paper, other wood products, natural fibres textiles and many more;
Innovative additives from oleochemicals enhancing recyclability of other materials;

Once the critical volume of new, dsbased polymers is reached, collection and recycling of
bioplastics;

Linking different industrial sectors (e.g. food industries and chemical industry).

A systematic review of the most prevaleébBE/alue chains in the Ethas singled out the following tvixe
sectors and their respective pathwafsee Figure 2)

Figure 2: Most prevalent circular bioeconomy value chains

Sector Value Chain

Chemicals Cellulose to bio solvents
Disposable food packaging Starch to bioplastic foogackaging
Agriculture Starch to biebased mulch films
Fabrication Starch to bioplastics for fabrication
Automotive Vegetable fats to bio lubricants

10Newton, A. et al. (2017) Expert Group Report: Review of the EU Bioeconomy Strategy and its Action Plan.
111 okesh, K., Ladu, L and Summerton, L. (2018) Bridging the Gaps for a 'Circular' Bioeconomy: Selection Criteria. Bio
Basedvalue Chain and Stakeholder Mapping. Sustainability (10), 1695; doi:10:3390/su10061695
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Sector Value Chain

Agriculture/waste management Solid biomass to fine chemicals

Textiles Cellulose to fabric

Food pakaging Cellulose to plastic paper cups
Construction Waste biomass to insulation material
Construction Waste biomass to wooglastic composites
Agriculture Polysaccharides to crop health inducers
Animal husbandry Plantbased chemicals to fine chemicals

Source: Lokesh, K. et al (2018)

Circular bioeconomy value chains are highly complex involving a wide diversity of actors. Figure 3 provides
a generalised map to convey the connected flows. Mlaé stagesof a CBEv/alue chairare:
1. Biomass availability (activities around feedstock production and procurement)
Pretreatment/pre-processing (includes R&D activities)
Conversion and formulation using various technologies (includes R&D activities)
Packaging and distribution
Consumption
End of life management.

SR LI

Figure 3: A generalised map of circular bioeconomy value chains
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2.2 Design of the pilot value chain mapping exercise

The selected area for value chain mapping targets the most innovative part of the bioeconomy that
concerns highly crossectoral activities, including bisased products, cascading use, utilisation of organic
waste streams, organic recycling, etc. WhileEQB very relevant frona smart specialisationS3*2
perspective, these new crosectoral fields are generally not mainstreamed in thel&l¢| datasets and
existing data analysis todfs For this reason, a datdriven approach (using clearly defined and
comparable datasets) to circular bioeconomy VC mapping as initially envisioned was substantially
refocused making use of more qualitative analysis approaches and connecting this apdasibke to
guantitative data and evidence.

2.2.1 Existing evidence base on CBE value chain, investments and policies

EFIS Centre team gatherdtk availableevidence from the existing EU level databasésterregional
projectsand other dedicated initiativego the degree possible within the limited time period. This was
doneso ago identify the possibilities in data matching and pinpoint main data gagdasttrack review

of the available data sources of relevance for value chain mapping in CBE reveakberté is sufficient
statistical information on many angles of the bioeconomy, yet a more-dmaéed view on circular
bioeconomy characteristics, especially regarding more interlinked pramémsted value chain
perspectives, is hard to form due tbe current data structures and ways of reporting.

In addition to the EU level datasets, there is a number of dedicated studies and projects underway, which
may add more insight in the future to the current gap in understanding and thus hel €$3lp valk
chains. The Nordic Council of Ministers has commissioned a trend analysis for bioeconomy in the Baltic
Sea Regidfi The final report is expected to be released by July 2020 summarising the most important
and relevant macro trends for the areauropean € Y Y A & aBg3ghtResearch CentrdREwith the

help of the Biebased Industry Consortium (Bl&gsundertakena study on all three Baltic States on their
bio-based activities, capacities and future potentfaBIC also has recently launchedigital bioeconomy
partnering platform where regions and industry can make contact based on mutual inte&istilarly,

the Interreg project RDI2Club has piloted a Bimb®latfornt’ as an open virtual innovation hub for
connecting bioeconomy developersrass the Baltic Sea Region. An Intersegported project on Baltic
Industrial Symbiost&aims to promote the concept of industrial symbiosis connecting companies from
different industries to integrate waste streams into production cycles. Project aei\stiould generate

more fine-grained information on the opportunities for integrating industrial symbiosis principles in CBE
of the BSR.

In terms of the main CBE value chain stages, there is detailed data available on current biomass production
levels, aswell as more complex overviews on the general trends in biomass flows. It is helpful to
understand the shares and types of biomass that end up imiziterial production even if the distinction

of products that benefit from waste and side stream procesgnpt clear cut.

Eurostat statistics also provide comparable background data on biomass and land availability, the
structure and performance of various bé&monomy sectors in terms of human resources, industrial

12 Seehttps://s3platform.jrc.ec.europa.eu/whas-smartspecialisation

13 The authors have reviewed a long list of existing data sources including EUROSTAT, Regional Innovation Monitor reports,
KNOWMAK tool, EU Trade tool and Trade Competitiveness Map, European Observatory for Clusters and Industrial Change and
Cluster Organigimn Mapping tool, Regional Ecosystem Scoreboard, MERIL database, ESFRI Roadmap, Eye@RIS tool and ESIF
Viewer, among others.

14 https://nordregio.org/resarch/trend-analysisfor-bioeconomyin-the-balticsearegion/.

15 https://biconsortium.eu/greengrowth-EU13.

16 https://www.bioeconomyregions.eu/

17 http://www.rdi2club.eu/

18 https://symbiosecenter.dk/en/project/bis/
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structure, innovation indicators acrossars and regions. The granularity of the data available does not
allow, however, to fully capture the specificities of the CBE focus area.

In terms of the prereatment/pre-processing and conversion stages, important pointers of the BSR
potential for CBEra provided by biorefinery mappingee below’). Detailed information is available on
types of facilities, their main feedstocks and end products allow to formguénts on the areas that
hold the highest conversion capacities.

Cluster mapping tools shiialso help shed light on the current industrial strengths in CBE of the BSR
regions. While spatial information on cluster locations is available, the classification of represented
sectors and technologies gives only an approximate idea on the businssriclg in the specific domain

of CBE.

In terms of policy efforts to develop and support the CBE, the existidgyeUpolicy knowledge base also
provides a good understanding of the main naticleslel strategies. Smart specialisation priority mapping
(eye@RIS9 and several past studies have contributed to thelerstandingof S3 regional priorities
across the spectrum of CB&ated domains. Howevemformation on publieprivate investments into

CBE in the BSR remain sketchy. In terms of researchinapgation investments, with some effort
required for data cleaning, it is possible to extract quite clear information on the main R&l actors active
in international research collaboration projects, as well as to identify the main governmental agencies,
industry players, networks and projects from databases and structured qualitative reporting. Additional
effort in spatial mapping of key players across BSR regions could help to gain a more integrated view on
regional strengths and opportunities.

2.2.2 Inter-regional CBE mapping survey

While the external data analysis provides some pieces of the puzzle for generating a better insight on CBE
value chains in BSR, a moredipth understanding is necessary to place the data in the context of the
perceived challergs and opportunities for regional collaboration as well as the existing funding
landscape Given the data gaps, a second source of information for the pilot exercise, tedsrad
guestionnaire(see Annex lthat was circulated for completion to 16 BSR regions from 7 BSR countries

This survey sought to generate insights into important projects, actions, plans and strategies across the
Baltic Sea Region, as well as details about major clusters, industoyadiests, networks, knowledge and
technology institutions. The aim was 0S| N}y Y2NX Fo62dzi GKS yIFGdz2NE 27F
investment environmentin the area of circular bioeconomy (e.g. public and private sector sources of
funding / investment). lmaddition, the survey also aimed identify key CBE technologieghich are being

developed and deployed in the BSR.

It was recommended that the questionnaire was completed through a consultation process that gathers
views of a core group of regional exfe(e.g. cluster managers, companies, technology experts, policy
experts, etc.) to discuss the challenges and priorities for the region in the field of circular bioeconomy and
related technological and skills needs. Only one response per region was gjuest

The regions invited to complete the survey were as folld\aso see Figure 4):

BSRS3 Ecosystem partner regions: Swedish region of Vasterbotten (NUTS 3), German region (Federal
state) of Hamburg (NUTS 3), Finnish Heldinisimaa (NUTS 3), Pajdame (Lahti)) (NUTS 3),
Pirkanmaa (NUTS 3) and Kattdme (NUTS 3) regions, Lithuania (NR)T@s well as Norwegian
SgrTrgndelag region (corresponding to NUTS 3).

Regions represented in Directors' Network are the following ones: Swedish Gavleborg region (NUTS
3), Finnish regions of Northern Ostrobothnia (Oulu Region) (NUTS 3), Lapland @HdTSsH8jhwest

19 For biorefinery mapping we usédtps://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED INDUSTRY/index.html
20 https://s3platform.jrc.ec.europaeu/eye-ris3.
21The authors would also like to thank EUBSR PA Innovation and PA Bioeconomy teams.
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CAYytlFrYyR 0O0b! ¢{ o00Z t-Bdzuvski&k (NWIS A)iaddyPontoiskie2(NUNI ), Zatvia2
(NUTS 2), and German region (Federal state) Brandenburg (NUTS 1).

Figure 4: BSR regions surveyed
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Note:Fgure showsTrgndelag instead of S@rgndelag.
SourceMap was created with mapchart.net.

The regions were givefinom 25 February 2020 to 20 March 2020 for filling out the questionnaire. After
prolonging the deadline due to the CoM@ crisis, the final date for sding the completed questionnaires

was set for 8 April 202@verall there was some delay in responding to the questionnaire as the-Covid
19related crisis spread and stakeholders in the region were not as mobile as they had previously been.
All contactedegions, except one Polish regi@nl NJY A-Elazdreki¢, completed the survey by 16 April,
hence the analysis takes into account the inputs from 15 questionnaires.

The information collected via the questionnaire provides structured qualitative informatiorthe
challenges related to the adoption of CBE technologies, and specialisation in relevant CBE technologies
and aimed to better rank regional priorities. The survey sought to collate information for analysis on the
sources of funding for developing aimdplementing CBE technologies, as well as consolidate information

on the existing policy strategies, support programmes and priorities for-negional ceoperation.
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2.3 Key finding®n CBE value chain stages
2.3.1 Biomass production and biomass flows

Biomassavailability and production is a walbvered aspect in statisti& From the EU perspective, the
BSReountries stand oufor having the highest availability of land for wood biomass supply. Countries like
Sweden, Finland, Poland as welllas BalticStatesall represent high shares of forest areas available for
wood supply (see Figukg. With respect to agricultural production, especially from residue biomass, only
Poland features as a strong leader among the EU countries (see Bigufeom all BSRountries,
microalgae production is taking place only in Denmark. France and Ireland are the other two major
European players in this field.

Figure 5: Top EU countries with forest area availabilities for wood supply
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22 https://ec.europa.eu/knowledge4policy/bioeconomy/topic/biomass_en
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Figure  6: Top EU countries with agricultural biomass production, including
residues
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Figure 7: Top EU countries with waste biomass production
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Figure  8: Top EU countries with waste biomass production per number of
inhabitants
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Compared with other European countries, the BSR countries, aside from Geraramgt leaders in the
absolute amounts of biodegradable waste production (see Figure 7). However, given the overall waste
production levels per number of inhabitants, Denmadktktviaand Estonia have high relative levels of
waste biomass sources, while Poland has the lowest waste biomass production level in the EU (Figure 8)

Moreover, the Data portal of agreconomics research of the European CommisSimeludes detailed
overviews of the main biomass flows in the EU Member States. Fysh®ws an example of biomass
flows in Sweden, including imports and expofiteeSwedish as well as the Rish casestand out with a
strong emphasis on biomaterial production from primaag,well as byand ceproducts of wood.

23 hitps://datam.jrc.ec.europa.eu/datam/mashup/BIOMASS FLOWS/index.html
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Figure  9: Overview of biomass flows in Sweden
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In the biomass flows of Baltic countries, a much higher share of wood biomass is converted into bioenergy
(see Figure 10 for an examplelaftvia). In Poland, the major emphasis in biomass flows concestrate
agricultural production for food and feed, yet there is also a notable share of biomaterial production from
wood biomass (see Figure 11)

Figure 10: Overview o  f biomass flows in Latvia
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Figure 11: Overview of biomass flows in Poland
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Source: Data portal of agreconomics research of the European Commission

While these statistics provide a general feel of the availability and flowsaof types of biomass in BSR
countries, the level of granularity of this data does not allow to draw out a very clear picture on the side
stream and waste stream flows that are of particular relevancecimular bioeconomy.It would be
helpful if such biomass flow overviews wereailable als@at the regional level.

2.3.2 Dataon major bioeconomy sectors

Looking at NUTS2 and NUTS3 laliele exissa broad pool of data on all major bioeconomy sectdise
RDI2Club projecaBSRnterreg initiative (20172020) has developed a dedicated database and statistical
analysis dashboard for benchmarking the strengths of regional bioeconomy profNeseover, the
dashboard also contains regional bioeconomy profile factsheets that relynpats from expert
consultations. Unfortunately, the final product does not cover the entire BSR region, but includes only
Norway, Finland, Estonia, Latvia and Poland and Western European comparator regions.

Currently the dashboard allows to compare regional statistical data drawn from Eurostat in the following
areas:

Biomass availability, including

o Forestry land density (% of total land)
0 Agricultural & horticultural land density (% of total land)
0 Agricultual biomass production (kg/cap)
0 Blue biomass production (kg/cap)
o Forestry biomass production (kg/cap)
0 Waste production (kg/cap)
Land use indicators

General indicators on demographics and quality of workforce

General indicators on employment and clus$éze in various bioeconomy sectors

24 https://berst.databank.nl/dashboard/aboutlashboard& https://berst.databank.nl/jive
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General indicators on innovation activities, including firm structure.
While Eurostat data together with expert interpretations of the data provides a rich background for better
understanding regional bioeconomy developmeotential, there is stila lack of information onthe
value chain orientatiorregarding the bioeconomy stdrea- circular bioeconomy.

2.3.3 Biorefinery mapping in the Baltic Sea Region

A vital piece of the CBE data puzzle is information on biorefind®iesefineries represent a key element

in the implementation of bioeconomy. Biorefining is also one of the key enabling strategies of the circular
economy, closing the loop in raw biomass materialsuge of forestry, agricultural, aquatic, processing
and postconsumer residues), minerals, water and carbon. Therefore,ntpping of biorefinery
distribution and an overview of their main feedstock sources and products in the Baltic Sea Region is
especially important for understanding the potential of circul@ioeconomy in the macreregion.

A biorefinery is a facility that enabldhe sustainable processing of biomass into a spectrum of marketable
products (food, feed, materials, chemicals) and energy (fuels, power, heat), using a wide variety of
conversiortechnologies in an integrated manrér Biorefineries combine the necessary technologies of
the bio-basedraw materials with those of chemical intermediates and final products.

The European Commissiardoint Research Centre (JRC) has consolidated a ange 1of sources on
biorefineries in Europe establishing an interactive mapping dashBbattch is available for public use.

EFIS team used this database to draw out key graphs that can characterise circular bioeconomy in the
Baltic Sea Region. The extimacbver all EU Member States around the Baltic Sea per type of biorefineries
and their main feedstock sources. As noted by the JRC, the mapping infortiatiodes a wide range

of plants, from innovative, recently built biorefineries in which the newsstciples of circular economy

are applied, to very traditional, decadetd plants obtaining products from biomass (e.g. some timber,
paper or starch plants). Certainly, they do not all fall within a definition of biorefinery, but many of them
can be ca#ld biorefineries, depending on the chosen definitén.

With respect to circular bioeconomy, probably the most interesting aspect is to lamographies where

there is conversion capacity of wastd-igurel2 shows that such biorefineries are mainly focusing on
production of biebased chemicals. These are located in Denmark, in German coastal regions, Finnish
regions and near Stockholm. Only one such facilijeistifiedin the Baltics and one in Poland. Biased
composited and fibres from waste are produced only in Denmark and Sweden.

The capacities to produce blmmsed chemicals from agricultural biomass are notable in German coastal
regions, Denmark, Sweden, as well as Finland and Latvia (see Figweok8)g at the same capacities

to produce biebased chemicals, but from wodshsed biomass, Sweden and Finland appears to lead
heavily in this area, while Denmark, Estonia, Latvia and German coastal regions show only some sparse
capacities (see Figure 14).

While an absolute majority of biorefineries included in this database are commercial facilities, it is also
interesting to explore where most R&D and pilot biorefineries are located across the Baltic Sea Region.
Figure 15 shows that the majority of R&Ddapilot facilities in BSR focus on liquid biofuels, which are not
included in the focus area of circular bioeconomy. Helsinki appears as the main research hubasebio
composite and fibre biorefining. Research on-based chemical refining is alsoilile in Swedish, Finnish,
German regions, as well as across all three Baltic States.

25de Jong, E., Higson, A., Walsh, P., Wellisch, M., 201Bag&d Chemicals. Value Added Products from Biorefinefiesk 42
Biorefinery. http://www.ieabioenergy.com/publications/bibasedchemicalsvalueaddedproductsfrom-biorefineries. IEA
Bioenergy Task 42 Biorefinery

26 hitps://datam.jrc.ec.europa.eu/datam/mashup/BIOBASED_INDUSTRY/index.html

27 Parisi, C. (2018) "Research Brief: Biorefineries distribution in the EU". European ComndisisibResearch Centre.
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12: Mapping of BSR biorefineries focusing on waste conversion
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Figure 13: Mapping of BSR biorefineries focusi ng on agriculture conversion
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Figure 14: Mapping of BSR biorefineries focusing on wood biomass conversion
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Figure 15: Mapping of R&D and pilot biorefineries in BSR
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