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l. Introduction to the BalticBiomass4Value project and Output 2.3

The Baltic Sea Region (BSRpldsa great potential facircular bioeconomylevelopmentTherefore,

the project aims to enhance capacity of public and private actors within the BSR to produce bioenergy
in more environmentally sustaipl@ and economically viable wayy utilizing new biomass sources
(mainly, biological waste) for energy production, as vesllpossibilities to use bioenergy side streams

for higher value bieproducts. Biomass from different sources (agriculture, food and feed industry,
forestry, wood industry, municipal waste and sewage sludge, fishery, algae), its logistics, various
biomass onversion technologies and value chairsemapped to identifgoodpractices of bioenergy
generation and the potential of more efficient and sustainable deployment of biomass in the BSR.
Severeen partners frorithuania,Latvia, Estonia, Germany, Polapn8weden, Norway and the Russian
Federationrepresent te producers of biomass and dbased productsas well as relevant public
authorities and policy stakeholdeesd research organisations

Project coordinator:
1 Vytautas Magnus University ithuanig
Project partners:

Ministry of Energy of the Republic of Lithuanfhithuania

Forest and Lan@wners Association of Lithuani&ithuanig

Lithuanian Biotechnology Associatiohithuanig

Vidzeme Planning Regior.étvia)

Latvia University ofLife Sciences and Technologidsafvia)

Ministry of Rural Affairs of the Republic of Eston{&stonig

Estonian Chamber of Agriculture and Comme(Estonig

Estonian University of Life SciencéEstonig

Agercy for Renewabl&kesources (FNR)3ermany

3N Lower Saxony Network for Renewable Resources and Bioecon@etynany

State Agency for Agriculture, Environment aRdral Areas of Schleswigfolstein Germany
University of Warmia and Mazury in OlsztyRoland

Halmstad Univesity (Sweden

Norwegian Iistitute of Bioeconomy Researdddrway)

Norwegan University of Life SciencedNprway)

Municipal enterpriseofte ci ty of Ps k BussiaiF&eratei)o dokanal 0 (

R N I T T I I B I B B R R |

For more informationplease visit project websiteaww.baltichiomass4value.eu

The transition towardsorecircular economy thahaximizes value of products, materials and resources
andminimizes waste generati@alls fora systemic change amnethinkingof production, consumption

and waste use (European Commission, 2015 Thangerequires notonly new technologies,
processesbut alsonew business modelBMs) that change the way the enterprises conduct their
business.The aim ofthe activities in Work Package @as to collect information and shatiee
knowledgeand experience on tlgmod practices that facilitate the development of circular BMBén

BSR The present analysis Output2.3a d o pt e d F Al&iditon tllaRgdad Practices are those
practices that have been successfully proven to work and produce good results, and thus could be
recommended as models for the adoption by otfidwes present report summarizég resultsof three

sets of activitie:
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9 analysisof good practicd8Ms,

9 descriptionof good practicebusiness casefBCs) of small and mediumsized entgrrises
(SME);

1 developmentf business planning tool fadentified BMs.

The present report builds on the two previous outputs of Wadkage 2 Ou t p u tRepdrt dn. f
Market Outlook and Future Viability of Different Bioenergy Products and Value Chains in the Baltic
Sea Region Energy System for the BalticBiomass4Value Poojégmborgand Jastag2019) and

Out p u tRepdrt dh mapping of biomass value chains for improved sustainable energy use in the
Baltic Sea Region countries Stplarski et al. 2020) Both of those outputs studied th@omass
availability,bioeconomy development trends, drivers aaldie chains at the maeregionallevel in the

BSR. This reportllustrates how the trends described in those two outputs manifest at the ingicro
business enterpridevel.

In the following sectiongheoreticabackgroundn BMs andbusnessmodel @anvag(BMC) is shortly
introduced The methodology sectiatescribeghe selection of cases addvelopmenbf taxonomyof
good practice BMsThird section provides thaescriptionof identified good practicBMs usingBMC.
Good practice BM are summarized into archetypes in fourth seBiisimess planning tool is presented
in thefifth section followed by conclusions in thaixth section The extendedescriptiongnarratives)

of selectedBCsare presented in theppendix2.
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. List of concepts and

abbreviations

B2B Business to business transactions
B2C Business to consumers transactions
B2G Business to government transactions

Baltic Sea RegionHSR)

Area of the Interreg Baltic Sea Region Programme, which includes eight E
Member Stated.€., Denmark Estonia, Finland, Germany (the States (Land
of Berlin, Brandenburg, Bremen, Hamburg, Mecklenbdogpommern,
SchleswigHolstein and Niedersachsen (only NUTS Il area Lineburg regio
Latvia, Lithuania, Polandsweden) and two partner countriege.( Norway,
Russia (St. Petersburg, Arkhangelsk Oblast, Vologda Oblast, Kaliningrad
Oblast, Republic of Karelia, Komi Republic, Leningrad Oblast, Murmansk
Oblast, Nenetsky Autonomous Okrug, Novgorod Oblast and Pskov Oblas

Bioeconomy

All sectors and systentbat rely on biological resources (animals, plants,
micro-organisms and derived biomass, including organic waste), their
functions and principles. It includes and interlinks: land marine ecosysten
and the services they provide; all primary producseators that use and
produce biological resources (agriculture, forestry, fisheries and aquacult
and all economic and industrial sectors that use biological resources and
processes to produce food, feedbased products, energy and services
(European Commissigr2018.

Bioenergy

Energy created from renewable biomass

Biomass

Biodegradable fraction of products, waste and residues from biological or
from agriculture (including vegetal and animal substances), forestry and r
industries including fisheries and aquaculture, as well as the biodegradab
fraction of industrial and municipalwafteEur opean P2809) i a

Business case (BC)

Description of a redlife business and its context for the study of plaeticular
phenomenon

Business modgBM)

Simplified description on how an enmpeise conducts its business

Business model canvas
(BMC)

A template fordescribing a business modeid its elements

Business model innovation
(BMI)

Purposefulnovel and significant changes to one or more key elements of
business model and their interlanjes.

Circular economy

Economy, where the value of products, materials and resources is mainta
for as long as possible, while generation of wasitdmized(European
Commission2015)

CHP

Combined heat and power

CNG

Compressed natural gas

Cluster analysis (CA)

A multivariatestatistical method for groupirdataaccording to the similarities
in observed valuesf the studied data objects

ICT

Information and communicatiadechnologies

Value capture

Enterpriseds ability t mo naad eiarn e

profit.

(0]

Value creation

A process in which the enterprise combines its resourceactwnidiesto
create products and servicestiisyt heir cust omer sbo

Value chain

An interconnected set of primary and support activities that are carried ou
order to transform ideas infwoducts and services foustomer8enduseand
beyond starting from the conception and going through stages such as de
production, marketing, delivergpnsumptiondisposafrecycling

Value network

Set of hterconnected actors atite relationships between thetmrough which

valueis createdor thecustomers

Project cefunded bythe European Regional Development Fund
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1. Business Models and Business Cases
1.1.Definition of BusinessModels

Business modgBM) is a topic that has risen to prominence in the last 25 years as a reaction to rapid
development of ICT and digital technologies that have opened up new ways of doing business as well
as with the integration of highly globalized and hypercompetitive maiRétdsen et al., 2018).
Growing body of research evidence indicates tBAls are seen as essential to company
competitiveness, renewal, and growth (Chesbroagth Rosenbloom, 2002; Johnson, 20I@&ece,

201Q Lambertand Davidson, 2013Campbell et al., @L3). Most of the research so far has been
published since the 2000s and is heavily focused on ICT and on private businesses with limited attention
to public organizationdBMs in bioeconomy have received considerably less attention (Bocken et al.,
2014;D6 A meettab, 2020)In order to utilize the potential bfoeconomyin the EUand the BSRand

build competitive bioeconomy sectdrpowever,innovation intechnologes and resource use are not
sufficient without addressing hoanterprisesancreate and capture valtrem bioeconomy.

BM can bedefined as a simplified description and representation (Nielsen et al., 2018) of how the
organization conducts itsusiness and how it functions (Osterwalder et al., 20@&)ever, there is no
uniform definitionfor BM asdifferent researcherandpractitionershawe utilized differentapproaches
definitionsand frameworks for studying therddtt et al., 2011Nielsen, et al., 2018). Typically, the
common emphasis is thBM describes théusiness logic, the way value is created and captured for
customers as well as for the enterprises invol@ddikkila et al, 2016 p. 339). BM provides a
systematicandholisticapproacton howthe focal enterprise conducts its busin@sdt et al., 2011; Tell

et al., 2016)lt is used to convey strategic choices, clarify how organizations develop, produce and
capture value, and enable identification of competitive sources by managing a dynamic network of
interrelated activities (Lambeaind Davidson, 2013; Zott et al., 201 BMs are often viewed as tools
used by managers to design, implement, manage, modify, and control their esgddmisison, 2010;
Wirtz et al., 2010)

Osterwaldeet al.(2005, p. 3defineBM asa conceptual tool containing a set of objects, concepts and
their relationships with the objective to express the business logic of a specifi€lenoolseeks to
identify the elements, concepts and relationsbffiee business in order tievelop a isnplified model
representing valuereation delivery and capture by the business.

BMs provide organizational blueprints (BadEualler and Morgan, 2010)A good BM should clearly
identify who are ent eentrmprisé eniiese vatua grdpasition fosthemand at i s
how does the enterprise differ from others, how the value proposition is implemented, and revenues,
expenses and risks managett. (Sadberg, 2002)Generic descriptions &M contain components

such as customers, competitors, offering, activities and organization, resources (human, physical and
organizational), and supply of factor and production inputs (He@gmdKalling, 2003,pp.52 53). In

more detailed modelslements such as the strategic choices (customers, value proposition, capabilities,
revenues, competitors, strategy, differentiation, offering, mission, branding), value creation (resources,
processes), value capture (costspfih finances) and value network (suppliers, relationships,
information, product flows) are described (Shadéral., 2005). SomeBM concepts emphasize the
concise description of the interrelated activities of the process and their content, as well as the various
interrelated decision variables (e.g., strategy, architecture, and economics) to establish a sustainable
competitive advantge for the organization (Magretta, 2002; Morris et al., 2005; adatAmit, 2010).

Project cefunded bythe European Regional Development Fund 12



t * % x

AV Iatarvac * o EUROPEAN
il lter 'cs ', g REGIONAL
S = * 4 * DEVELOPMENT
Baltic Sea Region i FUND
EUROPEAN UNION

BalticBiomass4Value

1.2.Functions ofBusinessModels

BM is a useful tool in global business landscape characterized by uncertainty, increasing complexity
and appearance of wide rangeBdls and new stakeholders (Osterwald2004).A BM helps various
stakeholders to understaadd articulatdhow the businesssiconducted and the relationships between

the different elementsMore specifically thegeneralfunctions of theBM are to (Chesbrough
Rosenbloom2002, pp. 533534).

1 explain the value proposition for the customers

1 identify the market segment: who afes clients to whom the offering is useful and why, and
what is the revenue generation mechanism

1 specify the structure of value chain within the organization required to create and distribute
value

i estimate costs and profits

9 describe the position ofrganization within the value networks of suppliers, customers, etc
and identify potential complementors and competjtors

9 formulate competitive strategy by which the organization can gain advantages.

As a conceptual tooBM provides asimplified representation of its different elements, relationships
and interconnection betwe#mem Osterwalder et al. (2005, pp. 11I7) outline following roles oBM
as a conceptual tool:

1 Understanding and sharingBdM provides a simplified and sharedncept for describing the
business to different stakeholders, helps to visualize and to understand different elements and
their relationships in the model, and to communicate the business logic of the enterprise.

1 Analyzing: BM concept helps to analyzeettbusiness logic of the enterprise by providing a
structured approach for identifying suitable indicators for different elements, measuring the
changes and for comparing the data, incl. comparisons with competitors.

1 Managing:BM contributes to the managemt of the business logic by helping to design and
improve the elements &M, and by facilitating the planning, changes and implementation on
different elements of the business logic. Better understanding and mapping of different elements
improve the desion making and results in quicker and more appropriate reactions to external
changes.

1 Prospects: the concept helps to understand the future prospects of the enterprise. Better
understanding of different elements fosters innovation and readiness for cinghg&eation
of new strategies ar8Ms for the future and creating simulation and testing for those.

i PatentingBM concept can help to develop models that can be patented and commercialized.

Approaches t@M concept and its functions can be divided into static and dynamic ones. In the static
approach, focussion theBM as a description of business logic (Spiattd Schneider 2016).In this,

BM functions as a template that allows description and classification of how the enterprise functions
and generates revenues (Demnild Lecocq 2010). The dynanic function of a BM is to facilitate
identification and utilization of newpportunites and commercializatigq@®piethandSchneider2016).

The dynamic view aims to understand how BN evolves over timén response to new opportunities

and environmental changda dynamic approagclihefocusis on the transformational aspectsB,

thusit functions as a tool for creating changes and innovation in the organization omBill t(i2emil
andLecocq, 2010).

Project cefunded bythe European Regional Development Fund 13



* %

e :
. \_l‘ P TV L' V.Y * * >
interreg IR

S = * DEVELOPMENT
Baltic Sea Region i FUND
EUROPEAN UNION

BalticBiomass4Value

1.3.Archetypes and Typologies

As there is no common definition or conceptBis in research literaturé)sterwaldetet al. (2005)
proposeda concept hierarchy to help to clarify B conceptTable 1)

Table 1. Business Model Concept Hierarctadopted fromOsterwaldeet al.,2005, p. Swith
changep

Definition: what is a business
1 Business model concept model?
P Metamodel: what elements
belong to the business model?
Conceptual -
levels Arqhetype_s/taxonomy of types:
. . which business models resemb
Business Model Business Model
2 Tvpe A Tvoe B each other?
yp yp Sub(meta)models: what are
common characteristics?
Business Business Model| Business Model | Instances (view ofompany)
3 Instance Model of fC B fC C
levels Company A | ©' ~ompany ot ompany Modelled instance
Company A | Company B Company C Real word company

Osterwalder et al. (200%p. 5 6) point out thatn literature different authors talk abodifferent things
(e.g.,concept, types dBM, partsof BM, real world instances &Ms) while using the expressidsiv,
and they suggest a hierarchical classificafmmclarification. On the first levelBM is approached as
an abstract overarching conceipat defines what BM is and what elements belong to tiéerent
BMs (metamodels)Below those, theecondevel consists ofibstractescriptionof different types of
BMs with similar features That includes categorization of different types intxonomiesand
subclasses for metamodelBhird category of approaches refdise instance level in which the
descriptios, representations and conceptualizatiorre@fworld BMs are studied

The BalticBiomass4Valugrojectstudies the different types gbod practicdBMs in the BSR ancthe
archetypes obioeconomyBMs with the main focus on bioenergg one of the maipointsof interest.
The conceptual approach on what BM and what are its components &igsed on Osterwalder and
Pigneur(2010) and Osterwalder et al. (200B).order to develop BMaxonomy the projectpartners
collected information aboutalworld bioenergyand bioeconomegnterprise¢BCs)in BSR that were
analyzed to creat@rchetypes.

BM archetypes refer to categorization of differBMs into typologies for benchmarkingesearctand

for facilitating BM innovation (Nielsen et al., 2018)Archetypes are groupisgof BMs based on
comparison otheir similarties and difference@Bocken et al., 2014)The objectiveof creating BM
archetypess identifying and describinBMswith similar features, dynamics or behaviors to make them
comparable, easy to understand and applicaBkehetypegrovidepractical frameworksf readyto-

use templates that can be fully or partially copied by ah&erprses (Nielsen et al., 2018).

Archetypescan becreated by ategorizationi.e., process of dividing the studied entitieo groups on

the basis of their resemblance to each other in the given camexhe aggregation of the groups into
categoriegJacob, 2004)Groupings of different types can be created in several véagenFullerand
Morgan (2010)andNielsen et al. (2018) differentiate between creation of typologies and taxonomies:

i taxonomyi kinds/taxa of enterprises, empirically based on bottgpnapproach through
observation
1 typology’ types of enterprises, created-mvnconceptually and theoretically
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Different authors have used different criteria for creating archetypes. Thussearch literature,
archetypesan refer to typologies or taxonomies fafl BMs of specific enterprisegieneric basic
modelsor models based of specific element or aspe&Mf(e.g, revenue model) (Fiel2014).

1.4.Sustainable business models

Bioeconomy BMs have received less attentioBomeexample of research on archetypes include
sustainabléMs (Bocken et al., 2014D 6 A meattalp2020) whichare relevanalsoin the context of
present projecBocken et al. (2014) used systematic review of literatucategorizesustainabld8Ms
into eightbasicarchetypes (Tabl®) that are grouped by their typelmisiness model innovatioB§I)
(technological, sociabrganizationgl

Research orBM archetypes tends to be more specific and empirical, but it helps to improve
understanding on the BM definition and more abstract conceptual frameworks as well as the
relationships between the elements of BM (Fielt, 2014).
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Table 2. Sustainable business model archetypes (based on Bocker?814]|pp.

EUROPEAN
REGIONAL
DEVELOPMENT
FUND

48 54)

Business model
innovation

Archetype of
business model

Value proposition

Value creation
and delivery

Value capture

Technological

Maximization of
material ancenergy
efficiency

Products and
services using
fewer resources to
reduce waste,
emissions and
pollution

More efficient
production
processes using
less resources and
reducing waste

Cost reduction
from optimized use
of resources,
reduction of waste
and envirmmental
impact

Creation of value from
waste

Eliminating waste
by turning waste
into input for other

Recycling of waste
and closing of

resource loops and
making use of

Cost reductions
from reuse of

materials, reductior
of waste and virgin

production underutilized .
- material use
capacities
Innovative Revenuegrom
roduction new product;
. . Products based on P pr s
Substitution with processes based o| reduction of
renewables -
renewables and renewable environmental

natural processes

resources and
natural processes

resources and
energy and natural
systems

impact of use of
nonrenewable
resources

Social

Delivery of
functionality, rather
than ownership

Shift from selling
physical products
to consumers to
providing services
for users

Redesign and
delivery
productservice
offerings based on
reuse reparability
and upgradability

Revenue for
provision of
services and
increased access
for consumers

Adoption of
stewardship role

Products and
services for
ensuring
stakeholders long
term weltbeing

Production and
supply systems tha
deliver the
environmental and
social benefits

Revenues from the
stewardship and
benefits from the
well-being of the
stakeholders

Encouragement of
sufficiency

Product and
services aiming to
reduce
consumption and
production

Promotion of less
consumption and
less waste and
more durable
products

Revenues from
durable products
and environmental
and social benefits
from reuse and les
consumption

Organizational

Repurpose of the
business for
society/environment

Prioritization of
social and
environmental
benefits over
economic profit

Development of
products and
services with
participation and
integration with
local communities
and stakeholders

Environmental and
social benefits from
locally embelded
enterprise

Development of scale
up solutions

Large scale
delivery of
sustainable
solutions

Development of
channels and
partnerships for
scaleup solutions

Revenues for
scaling up é.g.,
franchising,
licensing fees) and
benefits from
partnerships
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1.5.Business Model Canvas

A BM is representetly an interrelated set of elements that address the customer, value proposition,
organizational architecture and economics dimensi¢figlt, 2014 p. 96). Different authors have
presented different framework for studying 8!, but in the present analydv canvasdeveloped

by OsterwaldeandPigneur (2010) is use@sterwalder (2004) focused on identifying basic constructs

of BMs and developed an ontology that would explain the relationships between those in a structured
format as well aselaboragd the BM canvas further irDsterwalder et al(2005; Osterwalder and
Pigneur (201Q)OsterwalderandP i g n e u r dssiness2ndoded ganvaBNIC) consists of nine
components (Tabl8).

Table 3. ComponentsfOst er wal der & Pi gneur 0 sandthidexdlapatianu si nes

- Customer
Key activities . .
. I relationships
The main activities
Type of

required for relationships the | Customer

'}?r?y patr\f\:l eI(Sth rbnuasl?:]negsghvevork xa:ue p;fopo(sjlttlon organisation has | SEIMents
organization uses customers in mix of Yith Customers | Speciic groups of
; customers the
to operate its hKA%)gtr?;OL(j)rr?:st products and Customer organisation aims
business mode tan iblepand services channels 9
tangibl How organization to reach and serve
intangible assets ;
; reaches its
required for the
: customers
business model
Cost structure Revenue streams
Most significant costs for operating the business | What kind of cash flows different customers create
modé for theorganization

The nine blocks can be divided into four main areas:

1 Value proposition refers to products and servares complementary servicpsovided by the
enterprise to its customets satisfy their needsnd solve their problen{®©sterwalder2004).
Value proposition is the reason why customers choose to do business with the erdeeprise
another busines3he products and services providedhe customers mayein form of new
or innovativeofferings or similar toexistingproducs and servicesbutthey offer the pecific
customer segments value in terms of pricing, design, customiztiarionality, brand,cost
or risk reduction, convenience, ef@sterwaldeandPigneur 2010).

1 The infrastructure domain on the canvas conttiakey partnerships, activities and resources
the enterprise needs to create value for its custorkexg. partners include nt er pri ses
suppliersmanufacturersaind variety obther enterprises, governmelraad na-governmental
organizationswho help the enterpris® acquire resourcesieduce risksand who directly
impact how the enterprises conductsatdivities. Key activitiesrefer to the most important
activities the enterprise carries out to makd3its work (OsterwaldeandPigneur 2010).For
example, those may include production, design, marketitgstomer management,
networkplatformdevelopments, et&ey resourceare fysical, intellectualand financiabnd
human resourcethe enterpriseowns oraajuires through partners iarder tocreateand
distribute its productand servicesdevelop the customer relatidrgs and earnevenue

1 Customer interface contains description of customer segmamidsrelationships and
distribution channelsCustomer segments are the groups of customers the enterprise aims to
reach.Enterprises divideeustomers into segments on the basis of comot@racteristics
needs and behaviors Customer relationships refer to links the enterprise establishes with
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different groupsn order to acquire and retain custom@@sterwalder2004). For example,
person& assistance automated services, sakrvice, co-creation or communitpased
relationshipsDistribution channels describe how the enterprise reachésrgtt customers
incl. how it communicates with customensdhelps them evaluate the product and servides,
which waythe products and services are purchagelivered and supported pgairchaseThe

channels may be direct or indirect, owned by enterprise or its pa@stesyaldeandPigneur

2010.

1 Financialviability of aBM is determined by enterprise cesituctureand revenue model€ost
structure refers to all the dssncurred by the enterprigeconnection with acquiring resources,
assets, carrying out its activities, developing and maingipartner network and customer
relationships(Osterwalder 2004). Revenue model desbes how the enterprisgenerates
revenus (e.g.,markup, rent/lease, licensing, subscriptfeers, assets salgstc) and pricing
mechanismgfixed/dynamig price level, changes over time).

1.6.Business Model Innovation

Business model innovatiofBMI) can be defined adesigned, novel, nontrivial changes to the key

el ements of a firmbs busi ness mode (Fossand&debi,r t he
2017, p. 216)BMI can occur byaddingnovel activities linking existing activities in new way®{y

changing the parties that perform the activi{igsnit andZott, 2012) Previous research has examined

the importance oBMI ias a resul to. HoweBMimas| eassprioxekaow
specifically, even though some early research distinguished between, for example, radical and
incrementaBMI (Brink andHolmén, 2009), a major shortcoming of the literature is thavéischot
systematically analyzahe processesAccording to Klang et al. (2014) most practitioners use
Osterwal der and Pigneurds (2010) BMC when they &
one or more building blocks in the BMC is defined as BBjbrkdahlandHolmén, 2013).

BMI provides an opportunity to change the way the enterprise does businesohgeaptualizing and
rethinking the enterpriseds pur pos e&asedvwonihsigtss cr eat
from the process models in the innovatinanagement literatur€rankenberger et al. (2013) state that

the process of BMI consists of several phases which is similar compared to other innovation processes.

Research oBMI has so far mostly concentrated on the large companiebightechnology.Micro
and small businesses, suchfasms with lowtech industrial products (e.g., wheat, rice, milk, and
potatoeshave received very limited attenti¢fell et al., 2016)

Johnson and Suskewicz (2009) explain BBl is shifting the emphasis from creating individual
technologies to developing new systems. Sommer (2012) points out tigd¥ltheot only focuses on
the company but also involves a broader range of stakeholders, requiring a broadadsatlinetwork
persgctive to innovate and transform tB#.

Research oBMI has flourished the last decade, and a great number of studies have contributed to our
understanding of thBMI phenomenoifFossandSaebi, 2017)The multitude of studies has provided
empirical evidece m barriers preventing firms from mastering the challeng8Mi (Chesbrough,

2010; DozandKosonen, 2010)Prior research also shows that there are diffeBdit processes and

that these situations need to be dealt with in different ways.

1.7.CaseStudiesin Business Research

Business casg8C) are often used both in teaching and research, however, in different faBG®n
used in teachingre typicallydescriptions of redife businesses, projects or activitidgt students
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interpret by aplying their theoretical knowledge antb recommend practices (Farguhar, 2018).
academic research case study refeesparticular design of research, where tleeds is on an ikdepth
study of one or a limited number of cag€ght, 2017). In this projectase study research is used to
study the phenomenorof BMs, more specifically in the cases bioenergy and biomass companies
within theBSR

Case studies aim t@apture both theeatlife eventandits naturalsetting especially when the boundaries
between those arot readily separabler(n, 2009). Case studiediffer from experimentand surveys
as they are not conductedanontrolled environmerdnd the generalizability of results is limitgdavid
and Sutton, 2011).Typically, the casesfor the studyare selected nerandomly on the basis of
theoretical considerations of particular interestRidder, 201Y.

Case study research pmrticularly suitable for description, explanation and exploratory research
(Farguhar, 2012, p)7Explanatorycase stuiits, on one side, aitto explain the caghatis investigated,

but also at the same tiniy to explain thdarger class of caseandthus, toprovide a larger context to

the study (Gerring, 201 7xploratory andlescriptive case studies that seek to explore and describe the
phenanenonhave usuallynore inductive and qualitativapproachethan explanatory studies that tend

to be more focused on quantitative and dedu&jyaroacheg¢David andSuton, 2011).The strengths

of casestudy researche in exploration of actual practidey whichit contributes tdknowledge building
andtheorydevelopmentit allows to address thmomplexityof why and howcertain phenomena oc&,r
andit provides useful insights in early exploratory studies of phenomenon that are not well wtlersto
(Benbasat et gl1987).

A case isspatially and temporarily delimited phenomenon of theoretical significémaeis being
described or explained (Gerring, 2017, p. 27). Cases can be individuals, organizations, social groups,
communities, events, statesc. They can be observed in a single point in time or over certain period of
time, and each case may provideingle or several observations.

Case studies maye based on a single case or multiple ceesegnsThe rationale foselectinga single
caseincludesinterest in a critical case for testing a thedinging a rare, unique casé a new and rare
phenomenonstudying arepresentativeand typical caseto represent a common evgfinding a
revelatorycase to studgreviously inaccessible phenomena; and longitudinal casesdyirgj.Lchanges
over time (Yin, 2009)Multiple casestudiesprovide opportunitiesto study replicatiorby focusing on
similar or contrasting resultas well agprovide more data for analytic conclusions, but also are more
time consuming and expensive (Yin, 2009).

Case studies typically utilize varietf different methods, such gsarticipant and noparticipant
observationsinterviews, focus groupsynalysis & documentatiorartefacts (David, Sutton, 2010)he
use ofmultiple sources of datand different data collection methods within each clkevs data
triangulationthatprovides support forthe research finding8enbasat et al., 1987
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2. Data and Methodology for Creating Business Model Taxonomy and Description
of Cases

2.1.ConceptualApproach

Good practices refer to successful experiences that have been tested and proven, could be replicated,
and deserve to be recommended as moddie amloptel and improved by others (FAO, 2013). There

are also opportunities for evolvement and improvement of the practices, affidghaso d pcaact i ce s
be differentiated from the term fAbest practices:«
that dos not need further improvement. The foctithe activties 2.3 of Work Package 2 was to collect

data on successf@Ms of biomass enterprisdsom the BSR and share this knowledge so thiabse

BMs could be replicated and improved around the BSR

Present analysis utilized multiple case study appraadhindescriptive and explanatory in its nature
The underlying idea behind the methodology was a bettiprapproach to create a taxonomy of BMs
in bioeconomy and provide idepth analysis of cases representing each BM (Figure 1).

[ A r N\ (G ™)
Aoperalization Taxonomy of ANarrowing of Narratives of
of constructs good practice BM types into business case
ACriteria for business archetypes
selection models AQualitative ASelection of
'EC(IJ"eCtIOFé gf interpretation BCs from each
relevant S
AClustering of of archetypes '&cluster
BCs based on n-depth
guantified interviews and
features Archetvoes of additional data
i itati r ypes collection
Business case AQualitative _
- interpretation ADevelopment
of business of narratives
clusters for the BCs
_ Y . ) _ J \_ )

Figure 1. Research process

Theprocedursfor conductingcase studiesuggested by Eisenhardt (198&d Yin (2009)were adapted

for methodological approaciihe research utilized ti@sterwalder et &@. 2005 conceptuaimodel of

BM (Table 1) The process startext conceptual levedith specification ofwhat is a BM and what are

its elementsdrawing onOs t er wal der and Pi gAifte sattibgscritgri@ forltiie) appr
selection of BC, the analysis proceeded from bottgnat the instance levalescription oBC of realt

l ife commemy Yhe BC Y cl uataxenony ofgood facti® ®MsYi nt o
summarizatiorof thegood practicéaaxonany into four archetypes
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Thecriteria for selection of business caseere

9 inputs and outputse(g.,source of biomass and products or other outputs)
1 type of enterprise (processirggrvice provision, distribution, cooperatjetc.)
1 sustainability (environmental, economic and social aspects

9 feasibility from policy perspective (regulation and subsidy dependence)
9 transferabilityto SMEsin the BSR.

Analysis of hosefeaturesallow to summarize the main elements as well as the functioningBdfl a
(ChesbrouglandRosenbloom2002, pp. 533534) as described earlier.

The similarities and differences betwd®@ were examined, antanslated into a taxonomy afgood
practiceBMs usingcluster analysiéCA). Thetaxonomy is used to separate reld@&sand the resulting
clusterswereanalysed using BMCThe resultingBMs arealsointerpretedn terms of archetypes.g.,
similar to approach useoly Bocken et al(2014). The researclprocess can thus be summarized as
generalizing initially individuaBCs into coherenBMs. An additional step wathe development of
narrativedor SME BCsrepregntingidentifiedgood practicd8M.

2.2.Dataand methodology

The method for creating archetypes of business models can be summarized with following steps:

selectionof BCsand collection of their data

guantificationof characteristicsof BGssi ng keywor d ( Ahashtago)
dimensionalityreduction of the keywordga principal component analysis;

CA of BCsaccording to principal components to create the taxonorBpist;
manualrearrangement of soni&Csin clusters

qualitativeinterpretaton of theBMs of the clusters (taxonomy)

summarizatiorthe clusters into four archetypes

NoahrwbdrE

Data for the analysis was collectedgdrgject partnerfom svencountries participating in the project
i.e.,from Norway, Sweden, Estonia, Latviathuania, Poland and Germarijhe list of potential cases
was formed by using desk reseagrmphrtnerandoutsideexpert feedback.

Thecriteria ofselection oBCswere set taking into account the objective of the project and FAO (2013)
recommendationfor selecting good practices, in¢gtansferability feasibility, economic, social and
environmental sustainabilityAs the focus of the project is amilization of biomass, preferably
biological wastefirst criterion was the source of biomass from either agriculture and food industry,
municipal waste and sewage, fislkesrand algaeor wood The end output of thBC had to be either
energy or various bibased productd.hus theenvisionedypes ofBCs can be illustrated as a matrix
where each row is a particular source of biomass and coloharacterize typeof productionusing
these source@-igure?2).
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Type of production
Circular bioeconom B
Source of biomass Energy production Y energy high value added

development
P products

Agriculture and food
industry
Municipal waste and
sewage
Fishery and algae
Wood

Figure 2. Initially envisionedypes ofBCsby source of biomass and types of production

Information on the type of enterprise was collected, thether the business activity was production or
provision of services related to biomass was not relevarfinfalr selection BCs had todemonstrate
economicenvironmentabr social benefitsSelected cases had to be feasible and transferabtken
couwntries of theBSR. While it was imperative that thBMs would be applicable t8 MEs someBCs
included were larger enterprises with some specific novel approach to biomass utilization.

The final number of included business cases was 59. Important aspect was to draw on the cases from
different countries to better understand what kind of similarities the good prB@&share and how

this experience could be replicated elsewhere ingg@®n. Each country from which the cases were
collected was represented byl@ cases.

After the initial selection ofasesdataon the enterprises and their activitieas collected orach case
by partnersising desk research and intervieWhe datavas analysed and codeding initialselection
criteria as categorief®r keywordsand furtherspecifying those so that more detailed categaraedd
bedevelopedTabled). Previously Kuehl et al. (2015) and Engel et al. (20héyeused feaires from
BMC (see section 5.) to quantify the characteristics BCs Our approach tguantifyingBCs was
more flexible and not strictly limited to thBMC framework. The codes/keywords were called
ihasht ags 0 hathtagsiveretdizided intd catéglrigesesented iMTable 4

For each case, ratings were giveralichashtagto describe how well this certain aspect characterize
particularBC. Thus, foreacBCand each hashtag partners had to a
what degree the following hashtags (keywords) characterisB@¥sd . Rat i ngs 5ywantr e gi ve
scale (Bnotatall, 3t o a | i t t-tb &greatetteath Afterdhis process, the ratings assigned by
different experts were revised by a group of researchers and analysts in meetings to achieve better
consistency of the ratings. The ratings eversed inCA for creating the taxonomy dCs Some

additional data on each business was collected that was not used for creation of the taxonomy, but was
analysed later during qualitative interpretation of the BMs. This included data sfdNhe furthe
analysisusingBMC, as well as specifyingechnology readiness level, enabling policies and economic

factors.
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Table 4. Categories ankeywords

1. Source of biomass

2. Outputs/products

3. Environmental benefits

# WoodyForestryBiomass

# CultivatedPlantBasedBiomass
# AnimalBasedBiomass

# AgricultureResidues
#Manure

# AquaticBiomass

# FoodResidues

# MunicipalWaste

# SewageWastewater

# DistrictHeating

# HeatForindustry

# Electricity

# LiquidFuelOrFuelGas

# SolidFuel

# Feed

# FoodAndDrinks

# Cosmetics

# IngredientsForFarmaceuticals
# IngredientsForNutraceuticals
# BioChemicals

# BioBasedTextiles

# OtherBioBasedProducts

# BiobasedFertilizer

# Services

# Environment

# SubstitutionOfFossil
BasedResources

# Biodiversity

# CleanWater

# PurificationCleaning

# ReductionOfAirPollution
# CarbonSequestration

# SoilQuality

# PlasticSubstitution

# WasteReduction

# LandscapePreservation

4. Type of enterprise

5. Social and regional aspects

6. Policy aspects

# CooperativeOrPartnership

# SocialEnterprise

# PrimaryProducer

# Distributor

# ProcessingCompany

# ServiceCompany

# InnovationKnowledgeCompany/

#HumanHealth

# Collaboration

# SociallyAcceptable

# SustainableJobs

# BioenergyVillage

# BeneficialForLocalEconomy

# BeneficialForLocalCommunity

# RegulationDependence
# InvestmentSubsidyDependencs
# OperationalSubsidyDependeng

7. Aim of business 8.Transferability 9. Novelty

# DiversifiedBusinessModel # TransferabilityToOSMESINBSR | # CircularBioeconomy
# GoallsProfit # Novelty

# GoallsSustainability # HighValueAdded

# IncreasedEnergyEfficiency

Due to the high number dfashtaggelative to the number dBCs reducing dimensions prior to

clustering was deemed necessary. This was accomplished by a principal component tadlysis
reduced the hashtags into seven factdiise aim of the followingCA was to measure the differences
between each of thBCsin order to construct a taxonomy of these. To achieve this, agglomerative

hierarchical clustering was implemented. This ined\first measurindeuclideandistances between

BCswhere the dimensions were defined by the principal components calculated in the previous step.

ThenBCswerea g g | o mer

atively linked

accordi to

ng

t hese

No weightng was applied thashtagsthus,each keyword had an equal role in determining the distances
betweenBCs This resulted in alendrogram(Figure 3) of BCs that can also be understood as a
taxonomy. This dendrogram was then divided so that 12 clusters emEngsdthe average number of
BCsin a cluster wa$ive and @&ch cluster includethree to nindBCs.
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Figure 3. Dendrogram of the clustanalysis
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A similar approacho assigning busass cases to clustensispreviouslybeenadoptedoy Kuehl et al.
(2015) with the exception of applying-keans clustering algorithnDue to thearguably poor
performance of their metho&ngelet al.(2016)attempted to avoidonventionaklustering methods
Instead oftraditional hierarchicabr k-meansclustering, they calculated the differences between each
case using the Jaccard codffitt for abinaly measure of similarityThis could be interpreted as
A mat c hi nEpgeletab (2046) defined a matchiegsthan89% betweertwo businessasedor
themto beconsidered different and belongingdifferent clustersThis is comparablé the Euclidean
distances calculated in our approagith the exception that we used the number of desired cl&®rs
to find a suitable thresholtbr distinguishing clusterdnlike the two other described approaches,
hierarchicalclusteringallows to \isualise theformation of clusteras a dendrogrargFigure 3), thus
providing a better understanding of h&@€sand clusters are related.

The clustes were studied and compared arang BCs were manuallyreassigned into more fitting
clusters according to suggestionsgartners Thisalsoresulted in theeplacemenbf one clusterThe
clusters were presented gartners during tweonsortiummeetings: irfNovember 2019 in Soltau and

in March 2020 in Rostockn Soltau meeting the methodology and ratings for hashtags were specified
and testedThe feedback was used for the final clustgrand the types were validated in the Rostock
consortium meeting.

In the next stepclusters were examined in order to develop them into meaniByfal This was done

by scrutinizing the arithmetic mean ratings for edeshtagin each clusteand compaing them
Because somkaditagshad highor low ratings in allor mostof the clustersthe mean ratingin each
clusterwerealso comparetb overall averagetingof thehashtagFor examplepneof theclustes had

an average value of 5 for thkeyword iPr oces si ng c o.5nfoa thg Keywad d 4
Al nnovati on/ kn oWwis sudggsshacatl on mash gfthe. casesn that cluster were
involved withknowledgebased processingurthermore, the cluster haelativelyhighaverage ratings

for the hashtagsi c 0 s me t iedient3 forpHarmacguticals and Ai ngredi ents for
While theoverall averag&alues for thesehashtagsverejust0.4, 0.3and 0.9 respdively, inthiscluster

the average value faall thesehashtagsvas 38. As a result, this cluster weadefined as aBM
representingiHigh-value Products from Knowleddmmsed Processing

Following the logicexplainedin the example above, weere ableo provide an interpretation to each

of the12 clusters so thatdistinct and meaningful BM emerged from each cludthis is in contrast to

Kuehl et al. (2015Wwho attemptedclusteringa comparable number &Cs but could not achieve a
Asemantically sensi bl e out abined domihé clusteringgprodcessan t wo

After thecreation otaxonomyof good practicd8Ms, the additional data collected on casesstudied
andplaced on BMCfor each clusterData from individual cases was summarized and interpteted
emphasizahe main elements oBM. The description of BMis presented in the next sectidhese
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taxonomywaspresentedluringthe aforementionedneetingsn Soltau and RostocK he presentations
were followed by discussions whespinions and suggestions were collect€hus, thegood practice
BMs were also validated by project parthe@ the basis of the main value propositions gadls
relatedto circular bioeconomydoption, the 12 BMtypeswere narrowedhto four archetypes

After the analysis afaxonomyof BMs, cases were selected from eagyefor amore detailecharrative
of the business cas@0 cases were selected to represent different countries as wBMatypes
Additional interviews were conducted with the enterprigesthe project aims tmake use of already
existing knowledge ancreate synergy withther ongoing EU projecttheproject team contacted and
coordinated their data collection witihesently ongoing HorizoR020 project RUBIZMQ(2020} that
works on identifyingBMs with high potential for empowering rural communitid3roject team
integrated the questions studied IVERZMO project to the interviews used for tmarratives of
business caselrhe narratives on business cases are presented in the Appendix Aarfdte/es
presented hersummarizethe background and development of the enterptiggr main activities
related to bioeconomy, market and their innovative aspects.

! https://rubizmo.eu/
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3. Taxonomy of Good Practices Business Models

The BM describes théogic of abusinessn a strategic view what is offeredo whom and howThe
BMC of Osterwalder and Pigne(@2010)was used as a framework to comparetyipes formed in the
CA. At first, data from eacBC for particulartype of good practicBM was used to fill théMC. In
the following steps, the dat@asexamined groupedandmain features of particul@MC block were
identified and interpretedn the abstraction proces$he 12typesforming the taxonomyand their
biomassgnputs andutputsare presented in Table 5.

Table 5. Taxonomy ofBM by the Source of Biomass and Type of Production

Source of biomass Type Of.
production
[2]
>0
53
- 2 | g8
o @ @ S| o g o
= o < 8| e o T
i) = k=) © o c o
c 2] o] ] O .| «3T
< © 5 OE| ©oT
o = g o| Sa| ¢
—_ = (]
§ > g () S - -S g_ -S =
S5 c% 5 g B Eg i
58 5z %5 8 ¢ 2% 88
S |39 |2 wW|oB asE
1. Heat and Fuel from Woody Biomass X X | X
2. Fuel and Electricity from Biogas X X
3. District Heating and Electricity from Various Biomass X X
Sources
4. Specialized Heat and Electricity Production and Servig X X | X
5. Innovation in Novel Fuels and Bahemicals X X | X X
6. Circular Bioeconomy in Agricultural Production X X X
7. Bio-based Fertilizer for Increased Soil Quality X X X X X
8. Sustainable Bibbased Products from Plabéased X X | X X X
Biomass
9. Sustainable and Novel Blmased Products from Food X X X X
waste and Biomass
10. Highvalue Products from Knowledg®msed Processing X X X
11. Highvalue Products fror@ircular Bioeconomy X X | X X X
12. Utilization of Municipal Waste and Sewage X X X

The names oBM typesaimed to capture their main value proposition. Besides the BMC, the analysis
of BMs presented belowcludes visualisation ofratings given to eacBC in theBM typeto illustrate

how particular hashtagslate to thd8M type and differentiate it from othe Additionally;, word clouds
arepresentedo quickly summarize the most distinctive traits of particl8l type. Socb-economic

and noveltyaspects of particuldype brieflysummarizeheratings presented in timore detailed charts
according to the categories studied in Appendixe$ 1.4..
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3.1.Heat and Fuel from Woody Biomass

This BM type was formed by processing companies

using woody biomass aiming to substitute fessil ﬁB‘e“%‘]‘CjJa'bFOfLOCCEHCgmth””V
based energy resources. Morspecifically, it aSocia wﬁ&&ﬁfﬁéon
represented two types of enterprises: companies thatSubstitutionOfFossilBasedResources
produce solid fuels from herbaceous biomass from rocessingt,ompany

forests and fields and/or companies that produce heat #Trfrﬁgeeg%ﬁ?y%sgr EBS:I?]FQSE\F? S

and fuel from this biomass with some of those #BeneficialForLocalEconomy
involved in both activities of prodimg pellets and #RegulationDependence
using those in their heating plants.

Value Proposition

The mainvalue proposition is the replacement of fossil fuels in heat and thermal energy production
with environmentally friendly biomass (wood, wood waste, sawdust, strawrakyg, hay, reeqJable

6). The fuel (woocthips, pales, pellets) is completely natural and sustainable, and in some cases, e.g.,
heat production from hay and reed, it is also cheaper compared to using fossil fuels. Biomass is collected
from local fieldsandforestsand used for local heating.

Infrastructure

The key partnershipsarewith biomass suppliers (farmers and local forest owners, wood industry).
Cooperation with public authoritiesuch aghe municipalowners of the heating infrastructure as e

as end user of heating and fuel in municipal buildingsequired.. Policy-makers setting renewable
energy targets and influencing access to investment supports have considerably affected the
development of this fieldlechnology partners (suppliersmarts for the operation and maintenance of
equipment), financial providers (e.g., banks, investors, environmental sulestd)@sere mentioned as

crucial relationships for running those companies.

Key activities for solid fuel and heat producers are somewhat different. The main activities of fuel
producers are collection of biomass (two companies) and/or searching for places/companies for biomass
acquisition, incl. participation in tenders for the purchase of biomassgestogaality control and
processing, organization of logistics of deliveries to final recipients. The main activities of heat
producers are procurement and storage of heating material, energy conardidistributionSome
companies produce the fuel theelves and in the next step use it for their heating plants.

The necessariey resourcesare biomass (wood, wood waste, sawdust, straw, dry grass, hay, reed,
wood chips pales, pellets), equipment and technology for biomass production (incl. for kegistic
processing an@ackaging the product), heating plaatsd storage facilitiebiomass warehouses and
yards), distribution network (functioning district heating network). A competent staff are essential.
Intangible resources are necessary ki for praluction and on local markets.
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How well does a tag characterize a business case?
0O0E 1 82 83 8 485

#WoodyForestryBiomass
#CultivatedPlantBasedBiomass
#AnimalBasedBiomass
#AgricultureResidues

#Manure

#AquaticBiomass
#FoodResidues
#MunicipalWaste
#SewageWastewater
#DistrictHeating
#HeatForlndustry

#Electricity
#LiquidFuelOrFuelGas
#SolidFuel ]

#Feed

#FoodAndDrinks

#Cosmetics
#IngredientsForFarmaceuticals
#ingredientsForNutraceuticals
#BioChemicals
#BioBasedTextiles
#0therBioBasedProducts
#BiobasedFertilizer

#Services
#SubstitutionOfFossilBasedResources
#Biodiversity

#CleanWater
#PurificationCleaning
#ReductionOfAirPollution
#CarbonSequestration
#SoilQuality
#PlasticSubstitution
#WasteReduction
#LandscapePreservation
#CooperativeOrPartnership
#SocialEnterprise
#PrimaryProducer

#Distributor
#ProcessingCompany
#ServiceCompany
#lnnovationKnowledgeCompany
#HumanHealth

#Collaboration
#SociallyAcceptable
#SustainableJobs
#BioenergyVillage
#BeneficialForLocalEconomy
#BeneficialForLocalCommunity
#RegulationDependence
#InvestmentSubsidyDependence
#0perationalSubsidyDependence
#DiversifiedBusinessModel
#GoallsProfit
#GoallsSustainability
#CircularBioeconomy

#Novelty

#HighValueAdded
#TransferabilityToSMESInBSR
#IncreasedEnergyEfficiency

Figure 4. Keywordratings forenterprises ithe BM type ofHeatandFuel from WoodyBiomass

Customer interface

Entrepreneurs have established clogstomer relationshipsthrough personal direct sales in internet

and physical store as well as sales via intermediaries (particularly for pellets). Both short and a long
term contracts for the supply of biomass with energy producers and offer of spatofrtcactual)
purchasef biomass were mentioned. The district heating network provides heat and thermal energy to
the local community, close relationship with a limited and local group of consumers.

Customers include the central heating and thermal energy end users, ingduiiting public institutions
and residential buildings, other businesses and private users of wood pellets and other products.
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Customer segment®f biomass fuel products are heat producers. Most of the pellets,avipaddry

grass, hay and reed as well as wood residues for heating are used in combustion plants in schools, nursing
homes, business buildings, hotels, district/local heating sysenges energy companies, municipal heat
energy companies, local heating plants, individual homes. The pellets are also used in small boilers and
pellet stoves. The niche market is-pmpducts from the production (pellets and litter) that can be used

for pet care and cooking (barbeque). Customers of heat producers are end users as well as potential new
users of heating.

Customer channelsi nc | ude enterpriseods own sal es f orce,
networks and are different for different prmtis. The fuel producers reach customers through
participation in tenders and public procurement; through direct marketing both online and in physical
stores or using intermediaries for selling pellets. Physical delivery takes plezadayd railtransyort.

Heat sales depends on the access to local networks. District/local heating systems and municipal heat
energy companies use local networks {ilvater pipes networks).

Table 6. BMC for HeatandFuel from WoodyBiomassBM type

Policy makers
Municipal authorities

Financial capital and
services providers

Heat production
Distribution
Marketing and sales

Key resources

Raw material (wood
chips, low value wood,
hay, straw)

Storage and productiof
facilities

Equipment and
technology

Heat distribution
network

Logistics and
transportation network
Staff

Know-how

wood waste,
sawdust, straw, dry
grass, hay, reed)
based products
(pellets, wood chips,
bales)

Short term contracts

Channels

Salesforce

Online selling
Wholesale network
Retail network
Participation in supply
tenders and public
procurement

Delivery channels
Delivery bytrucks and
rail

Delivery through local
heatingand water
infrastructure

Key partnerships Key activities Value proposition Customer Customer
Forest owners Collection of biomass | Replacement of relationships segments
Farmers Procurement of fossil fuel-based Personal direct sales | B2G, B2B, B2C
Wood industry biomass h(_e;;\]tlng adnd fl(;els Automated online sales| Municipal byers
; Storage with wood an Long t | for municipal
Technology suppliers ; ong term supply S
Production of pellets biomass (wood, contracts buildings

(schools, nurserie
etc.)

Large energy
companies

Industry

Other business
customers

Private persons

Cost structure
Raw material costs

Maintenance costs
Production costs
Distribution costs
Labour costs

Investment into the heating plants
Equipment and technology costs

Penalties for failing supply contracts

Revenue streams
Sales of heat
Sales of pellets
Sales of by-products such as sawn wood products, barl
wood chips
Sales of services (logistics, distribution network,
processing)

Financial viability

Costsare related teollection andgpurchase of raw/fuel materigdiocessinghe fuel from hay, reednd
other raw materialsnvestments into the plantheiroperating and maintenandabour coststransport
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of biomass to the recipierdccess to and the maintenance of heating distribution netwid#&gional
potential costs can be contractual penalties for failing in biomass supplies and amounts

Revenuecomesmainly from sales of heat or sales of pellets, wood ships and som@éaadhom

selling byproducts. In the cas@f commercial power engineering and large heating plants, the value

of the contract depends on the quality of biomass, most often expressed in the biomass energy value.
For smaller installations, the contract value is the amount of biomass and theasitrpaddition,

revenue stream includes services provided with own equipment. The revenue of district/local heating
systems and municipal heat energy comes mainly from heat sales, but also from a connecting fee and a
rental fee for hotvater pipesSomeof the companies provided logistics services for other biomass
processors.

Socb-economicaspectsand novelty

As described in the Output 2.2. of the project, pellet production is particularly important in the region
as the countries of BSR include theglest pellets producers in the EU, and for three Baltic States and
Poland, pellets are important export iter8tofarskiet al., 2020).

The companies representing tiBM valorise local knowledge and resources, thus eelocal
communities.The @mpanies provideeconomic and regional benefite the local population by
providing stable employment. Thseof biomass from locasources, inclprivate forestand farms
suppors regional economiesiore broadly The companies in this type are typlgaipecialised to one
(e.g, pellet wood chipproduction) or two activitiese(g., pellefproduction and heatingY.he policy
dependency lies in access to investment supports that have been wesdllishing thelants. The

EU renewable energy targétave considerably facilitated the expansion of pellet production in the BSR
in the last two decades.

The BM is easily transferabl@he novelty of thiBM andof companies is relatively lowlhere are
examples of incremental produohovations e.g., the case of Ecopelj@esented in Appendix 2. The
company hadroadeedthe production from heating pelletsdalling pellets and bigelletsfor pets
The other BC presented is @QLiercus Spa wood chip producer from Poland.

3.2.Fuel and Electricity from Biogas

The type is formed by processing companies
aiming to replace fossil energy, but what sets it
apart from the previous type that used woody
biomass for solid fuels, is different biomass
) . ? aIIsProﬁ

inputs and output of gaseougfsias this type was  #(pllaboration

formed on the basis of companies producmg#Su stit tlonq FOSS BasedResources

biogas fromagricultural wastes such aturry, Transterabi ItyToSMESInBSR

manure and silage and using it for electricity, heat #InvestmentSubSIdBDependence

and sellingcompressed natural ga€NG) for  #0perationalSubsidyDependence

industrial and private customer$hree out of

four companies in this type were established during the period from 2007 to 2016, illustrating more than
threefold increase in the production of biomass based biogas in the BSR (Trgmborg and Jastad, 2019)

#BeneficialForLocalCommunity
#PrimaryProducer
#ProcessingCompany

Value proportion

The mainvalue propositionis to produce biogas for fuel and electricity from slurry, manure and silage
collected from farms. The biomass is sustainable and renewable, production helps to address slurry and
manure management in faransd provide consumers with lower priced energy. Digestate leftovers from
fuel, heatand electricity production replace mineral fertilizers in agriculture.
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How well does a tag characterize a business case?
0= 1 m2 838 4m5

#WoodyForestryBiomass
#CultivatedPlantBasedBiomass
#AnimalBasedBiomass
#AgricultureResidues

#Manure

#AquaticBiomass
#FoodResidues
#MunicipalWaste
#SewageWastewater
#DistrictHeating
#HeatForindustry

#Electricity
#LiguidFuelOrFuelGas
#SolidFuel

#Feed

#FoodAndDrinks

#Cosmetics
#IngredientsForFarmaceuticals
#IngredientsForNutraceuticals
#BioChemicals
#BioBasedTexliles
#0therBioBasedProducts
#BiobasedFertilizer

#Services
#SubstitutionOfFossilBasedResources
#Biodiversity

#CleanWater
#PurificationCleaning
#ReductionOfAirPollution
#CarbonSequestration
#SoilQuality
#PlasticSubstitution
#WasteReduction
#LandscapePreservation
#CooperativeOrPartnership
#SocialEnterprise
#PrimaryProducer

#Distributor
#ProcessingCompany
#ServiceCompany
#InnovationKnowledgeCompany
#HumanHealth

#Collaboration
#SociallyAcceptable
#SustainableJobs
#BioenergyVillage
#BeneficialForLocalEconomy
#BeneficialForLocalCommunity
#RegulationDependence
#lnvestmentSubsidyDependence
#0perationalSubsidyDependence
#DiversifiedBusinessModel
#GoallsProfit
#GoallsSustainability
#CircularBioeconomy

#Novelty

#HighValueAdded
#TransferabilityToSMESINBSR
#IncreasedEnergyEfficiency

'l

Figure 5. Keywordratings for enterprises in tigM type ofFuelandElectricity from Biogas

Infrastructure

The upstreankey partnershipsinclude cooperation with farmers who are main biomass providers. In
several cases, the farms providing the biomass were related companies. Relationships with operators of
gas stations, owners of electricityriastructure and district heating providers is required. Other partners
include substrate and technology suppliers, financial capital provislersicipal authoritiessetting
requirementsfor construction of facilitiespiogasuse have considerablmpact on the planning,
infrastructure developmeand access

Key activitiesare processing activities, starting with acquisition of cattle manure and maize silage from
own production and other farmers, supply and storage of own and purchased/collectetesuantta
preparation of slurry, silage and manure, production of biogas, heat and electricity. Main activities also
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include distributing heat and electricity, cleaning raw biogas into biomethane and compression of
biomethane and transportation to gas etei@ind industrial consumers

The tangiblekey resourcesare raw material (slurry, silage and manure), biogas and biomethane
production plants, equipment and technology, incl. collection container, compressing technology,
cleaning device, fermenter, gasrsige,combined heat and poweC€IP) production equipment,
digestate storageequipment and vehicles f@torage andransportation. Intangible key resources
include staff and the technical and innovation krzow.

Table 7. BMC for FuelandElectricity from BiogasBM type

Key partners Key activities Value propositions

Customer Customer segments

Farmers Collection and Biogas from relationships B2B, B2C

Gas filling stations | Preparation of slurry,| agricultural wasteor Automated self Biogas

Electric grid owners silage and manure | fuel and electricity service stations Industry
Technology P_rocurement of Digestate as Personal direct sales Regional public
suppliers b|omas§ _ biofertilizer for farming transportation
Municipal P.rod.uctlf)n of biogas companies
authorities Distribution Electricity and
Financial capital | Marketing and sales heating companies
and services of biogas Users of CNG

providers Key resources Channels vehicles
Raw materialslurry, Own filling stations Local residents using
manure silage) CNG filling stations | heating and
Biogas production of other electricity
plant intermediaries
Distribution network Natural gas pipelines| Digestate
Equipment and Local heating Farmers
technology infrastructure
Staff Local electricity
Know-how infrastructure

Revenue streams

Biomethane sales

Government subsidies

Sales of digestate as biofertilizer
Cost reduction from waste utilization

Cost structure

Investment into biogas plant
Equipment and technology costs
Production costs

Maintenance costs
Distributioncosts

Labour costs

Environmental taxe

Customer interface

The enterpriseestablished theoustomer relationshipsvia operators of gas statigmdectricity energy
suppliersand industrial consumer&as stations are automated-safvice stations. Personal direct sales
are used for certain industrial customers and for selling digestate.

The customer segmentsincluded electricity and heating companies that provide respective
infrastructure and energy suppliers. Other customers include industry and transportation companies. The
end users of the products @ersons sing biogas powered vehiclglocalresidentduying directly their
electricity and heating in some casigglustrial consumers that use biomethane to replace natural gas
andagricultural producerasing digestate.

The distribution channels depend on connection with existing electricitydg heating network and
fuel stations. Enterprisaise their own filling stations and sell through channels owned by other actors.
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Financial viability

The cost structureincluded investment in to equipment and technology and construction of biogas
plant biogas and other production costs, maintenance costs of the CHP equipment, transportation costs,
personnel costand certain activities were also subjeat@ironmental taationin some countries.

The revenue streancomes from the sale of procts (gas, electricity and heat), subsidies for renewable
energyproduction sales of the digestate and cost reduction on fertilisers used in own farm, income from
betterutilisation of wasteand maw materials.

Socb-economicaspectsand novelty

A notableenvironmental andocial aspect of these businesses is the reduction of pditution in the

local community. Digestate or higiuality fertilizer, a byproduct of biogas production, is used to
fertilize arable land instead of rawvanure thus supporting development of more circyewduction.

The environmental benefits also include waste reduction, use of renewable biomass, increased energy
efficiency.

The positive economicimpacs for the localcommunites includeemploymentfacilitation of local
entrepreneurship, regionaliyore balanced developmetttat utilizes local resourcesd cooperation

with local actors (farmers as biomass providetgwever, theBMs of thosecompanies are very policy
dependent, as energy policies dnelir bioenergy targets and relaméasuresn investment subsidies

for biogas plants have affected the investments into biogas plants and related gas distribution
infrastructure.The companies in this type wensostly specialised tdiogas production, although in

some cases the slurry provider was a sister company in the same corporate group.

Novelty of BM is relatively lowand BM is easily transferableut dependent on regulations and
investment policies.

3.3.District Heating and Electricity from Various Biomass Sources

TheBM type is based ofive enterprise that use

: X #CircularBioeconomy
waste and other various sources of biomass for

#IncreasedEnergyEfficiency

p_roduction of heat and_ electricityand #GoallsProfit

bioethanol (one company)t is set apart from #Processmg(Q,ompany
other BMs as it includes the enterprises that #Electricity

establish their own biomass plantations, but}S,hstitutionOfFossilBasedResources
also enterprises that buy a wider variety of the 3B|strict|§Ieatlng

biomass and biowaste for processing and their #WasteReduction

output is heating and electricity for local #ReductionOfAirPollution

districts.

Value proposition

The mainvalue propositionis use of various sources of biowaste and biomass (from slaughterhouses,
slurry, manure, silage, maize, beet, etc.) to produce heat, electricity, biogas, digestate and fertilizers for
local districts The enterprises reuse nutrient rich waste, contribotesidgnificant biomass vyield
improvement on marginal lands and to production of renewable biomass energy at a competitive price.

Infrastructure

The upstrearkey partnershipsinclude the raw material suppliers (farmers, landowmerd bioethanol
plant), echnology suppliersMunicipal authorities impact the planning and regulations for the
production and district heat and electric grid owners impact the access to the infrastructure the
companies need for the BM to work.
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Key activitiesare connected with establishing the plantations, collection or purchasing the biomass and
biowaste, processing actis, selling the electricity and heat. Digestate is separated during processing
by screw presses and dried.

The tangiblekey resourcesare land for biomass, raw material (biowaste, cattle slurry, whole plants
silage, maize, sugar beets, .gtequipment ad technology for production. Staff and intangible key
resources such as the technical competence and knowledge are required.

How well does a tag characterize a business case?
0B 1 ®m2 838 4m5

#WoodyForestryBiomass
#CultivatedPlantBasedBiomass
#AnimalBasedBiomass
#AgricultureResidues

#Manure

#AquaticBiomass
#FoodResidues
#MunicipalWaste
#SewageWastewater
#DistrictHeating
#HeatForindustry

#Electricity
#LiquidFuelOrFuelGas
#SolidFuel

#Feed

#FoodAndDrinks

#Cosmetics
#IngredientsForFarmaceuticals
#IngredientsForNutraceuticals
#BioChemicals
#BioBasedTextiles
#0therBioBasedProducts
#BiobasedFertilizer

#Services
#SubstitutionOfFossilBasedResources
#Biodiversity

#CleanWater
#PurificationCleaning
#ReductionOfAirPollution
#CarbonSequestration
#SoilQuality
#PlasticSubstitution
#WasteReduction
#LandscapePreservation
#CooperativeOrPartnership
#SocialEnterprise
#PrimaryProducer

#Distributor
#ProcessingCompany
#ServiceCompany
#InnovationKnowledgeCompany
#HumanHealth

#Collaboration
#SociallyAcceptable
#SustainableJobs
#BioenergyVillage
#BeneficialForLocalEconomy
#BeneficialForLocalCommunity
#RegulationDependence
#InvestmentSubsidyDependence
#0perationalSubsidyDependence
#DiversifiedBusinessModel
#GoallsProfit
#GoallsSustainability
#CircularBioeconomy

#Novelty

#HighValueAdded
#TransferabilityToSMESINBSR
#IncreasedEnergyEfficiency
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Figure 6. Keywordratings for enterprises in ti&M type ofDistrict Heating and Electricity from
Various Biomas$ources
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Customer interface

The enterprises establish theustomer relationshipsby direct contactsby sales force establishing
mostly longterm contractual B2B relationships.

The customer segmentsncluded local settlements (heat and electricity for lakistricty, farms and
national electricity distribution network. Farmers are customers for the digestate from the biogas
production.

Forcustomer channelsthe national distribution grid is useaf fselling electricity, while heat is sold to
the customers by local heat distribution piping. Digestates and fertilizers are delivered by mobile
transport. Contacts with customers are created

Financial viability

The costincluded investment in land, harvesting and processing the biomass, raw materials costs
establishment of biogas plant, technology and equipment, maintenance and transportation costs as well
as costs related to dealing with sluddigestate and biomass ashasd labour costs.

The revenue streancomes from the sale of products (electricity, heat, digestates and fertilizers).

Table 8. BMC for District HeatingandElectricity from VariousBiomassSourcesBM type

Key partners Key activities Value propositions Customer Customer
Landowners Establishment of Heat electricityand | relationships segments
Farmers biomass plantations | biofuels for local area| Personal direct sales | B2B, B2C
Biogas and wastewate Collection of biomass| from various sources Heat and
treatment plants Procurement of gf blowastehand electricity
. i i iomasswit P
Technology suppliers blowastfe and biomas Utilization of Elec_trlcny and .
Munici . Production of heat, ! heating companies|
unicipal authorities e - marginal lands
. . electricity, biogas Local residents
Electric and heatrid Digestate and
o Sales of heat and ; -
Wners electicit biofertilizers for local _
Y farming Bioethanol
Sales of digestate Industry
Key resources Channels
Marginal or infertile Sales force Digestate
land for biomass Intermediaries
; Farmers
plantation Delivery
Ra".V materia(variety District heating grid
of biomass and National electric arid
biowaste) ational electric gri
Biogasproduction
plant
Equipment and
technology
Staff
Know-how
Cost structure Revenue streams
Land costs Sales of heat
Biomass plantation establishment costs Sales of electricity
Raw material costs Sales of bioethanol
Equipment and technology costs Sales of digestate
Harvestingcosts Cost reduction fromvaste management
Production costs
Maintenance costs
Distributioncosts
Costs of spreading sludge, digestate and biomass ashes
Labour costs
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BalticBiomass4Value

Socb-economicaspectsand novelty

The social benefits of those companies include creation of new jobs in rural areas and development of
regional supply chains for heat and electricity, anghgithening rural areas by promoting decentralized
bioenergy productioplants.The environmental benefits relate to reduction of air and water pollution
and waste reductiomlevelopment of circular productiomhe BM tself istransferableThe regulatia
dependence lies in the local and national regulation and policies for heat and electricity grid access,
prices and bioenergy targets.

The novelty of companies is at an average level. The novelty liesremental changes production
technologyand pocessesThis is illustrated by the BC described in Appendix 2. The BC of UAB Kurana
demonstratea companythat washe first company inside Etd connectmanufacturing of bioethanol,
electricity and thermal energy from renewable energy sources intdases technological loop. This
technological loop produces zero waste plus valuable organic fertilizers that are becoming more and
more popular in contemporary farminthe BC of 3B Bioenergie represemisgas producer utilizing

novel technological solution for processing digestate.

3.4. Specialized Heat and Electricity Production and Services

This type was formed byeven enterprises
specializing in district heating. This type is s
apart from the others as it is formed layder
heat and electricity service providers partia
operating the grids and being major distributo
The companies also buy biomass based s
fuels for inputs from other types.

Value proposition

The main value proposition is providing

residents with high quality and leeost network bioenergy (thermal energy) in the form of hot water or
steam. The sustainable biomdssed energy production replaces fossil-hased energy production.
Ash from bioenergy production is usas a soil improver (amendment).

Infrastructure

The upstreankey partnershipsinclude companies involved in the production and supply of biomass

for energy (wood industry). Important aspect is kbegn contracts with woodchip suppliers to provide

a stable supply fgeroductioninputs. Other key partnerships are formed with woatldomass logistics
companies, technological partnersuppliers of components for the construction and operation of
technical elements of the heating system and heating nodes, financial providers (e.g., investors, national
funds specializing in environmeal protection and water management projects, subsidy providers etc.)
and municipal authorities regulating the field and tariffs.

Key activities are purchase of biomass (wood chips, waste and residues), biomass supply, storage and
handling for heat andidbiogas production, selling/distributiasf electricity and heat, heat network
arrangement and selling the digestates and fertilizer, attracting new customers for heat and other
products.

The tangiblekey resourcesare raw material (biomass, waste anddess), equipment (for heat
production, CHP and condensing economizer), and infrastructure (storage area for biomass, distribution
network) the plantsintangible resources are staff, their technical kinow on operating the plant,
experience and know foon the biomass market and knowledge of their customers and arrangements
on the tariff for power production.
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