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I. Introduction to  the BalticBiomass4Value  project  and Output 2.3  
 

The Baltic Sea Region (BSR) holds a great potential for circular bioeconomy development. Therefore, 

the project aims to enhance capacity of public and private actors within the BSR to produce bioenergy 

in more environmentally sustainable and economically viable way by utilizing new biomass sources 

(mainly, biological waste) for energy production, as well as possibilities to use bioenergy side streams 

for higher value bio-products. Biomass from different sources (agriculture, food and feed industry, 

forestry, wood industry, municipal waste and sewage sludge, fishery, algae), its logistics, various 

biomass conversion technologies and value chains were mapped to identify good practices of bioenergy 

generation and the potential of more efficient and sustainable deployment of biomass in the BSR. 

Seventeen partners from Lithuania, Latvia, Estonia, Germany, Poland, Sweden, Norway and the Russian 

Federation represent the producers of biomass and bio-based products, as well as relevant public 

authorities and policy stakeholders, and research organisations. 

 

Project coordinator: 

¶ Vytautas Magnus University (Lithuania) 

Project partners: 

¶ Ministry of Energy of the Republic of Lithuania (Lithuania) 

¶ Forest and Land Owners Association of Lithuania (Lithuania) 

¶ Lithuanian Biotechnology Association (Lithuania) 

¶ Vidzeme Planning Region (Latvia) 

¶ Latvia University of Life Sciences and Technologies (Latvia) 

¶ Ministry of Rural Affairs of the Republic of Estonia (Estonia) 

¶ Estonian Chamber of Agriculture and Commerce (Estonia) 

¶ Estonian University of Life Sciences (Estonia) 

¶ Agency for Renewable Resources (FNR) (Germany) 

¶ 3N Lower Saxony Network for Renewable Resources and Bioeconomy (Germany) 

¶ State Agency for Agriculture, Environment and Rural Areas of Schleswig-Holstein (Germany) 

¶ University of Warmia and Mazury in Olsztyn (Poland) 

¶ Halmstad University (Sweden) 

¶ Norwegian Institute of Bioeconomy Research (Norway) 

¶ Norwegian University of Life Sciences (Norway) 

¶ Municipal enterprise of the city of Pskov ñGorvodokanalò (Russian Federation) 

For more information, please visit project website: www.balticbiomass4value.eu  

The transition towards more circular economy that maximizes value of products, materials and resources 

and minimizes waste generation calls for a systemic change and rethinking of production, consumption 

and waste use (European Commission, 2015). The change requires not only new technologies, 

processes, but also new business models (BMs) that change the way the enterprises conduct their 

business. The aim of the activities in Work Package 2 was to collect information and share the 

knowledge and experience on the good practices that facilitate the development of circular BMs in the 

BSR. The present analysis in Output 2.3 adopted FAOôs (2013) definition that good 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 others. The present report summarizes the results of three 

sets of activities:  

http://www.balticbiomass4value.eu/
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¶ analysis of good practice BMs;  

¶ description of good practice business cases (BCs) of small and medium-sized enterprises 

(SME);  

¶ development of business planning tool for identified BMs. 

The present report builds on the two previous outputs of Work Package 2 ï Output 2.1. ñReport on 

Market Outlook and Future Viability of Different Bioenergy Products and Value Chains in the Baltic 

Sea Region Energy System for the BalticBiomass4Value Projectò (Trømborg and Jåstad, 2019), and 

Output 2.2. ñReport on mapping of biomass value chains for improved sustainable energy use in the 

Baltic Sea Region countriesò (Stolarski et al., 2020). Both of those outputs studied the biomass 

availability, bioeconomy development trends, drivers and value chains at the macro-regional level in the 

BSR. This report illustrates how the trends described in those two outputs manifest at the micro, i.e. 

business enterprise level.     

In the following sections, theoretical background on BMs and business model canvas (BMC) is shortly 

introduced. The methodology section describes the selection of cases and development of taxonomy of 

good practice BMs. Third section provides the description of identified good practice BMs using BMC. 

Good practice BM are summarized into archetypes in fourth section. Business planning tool is presented 

in the fifth  section, followed by conclusions in the sixth section. The extended descriptions (narratives) 

of selected BCs are presented in the Appendix 2.         
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II. List of concepts and abbreviations  
 

B2B Business to business transactions 

B2C Business to consumers transactions 

B2G Business to government transactions 

Baltic Sea Region (BSR) 

Area of the Interreg Baltic Sea Region Programme, which includes eight EU 

Member States (i.e., Denmark, Estonia, Finland, Germany (the States (Länder) 

of Berlin, Brandenburg, Bremen, Hamburg, Mecklenburg-Vorpommern, 

Schleswig-Holstein and Niedersachsen (only NUTS II area Lüneburg region)), 

Latvia, Lithuania, Poland, Sweden) and two partner countries (i.e., 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 Oblast)). 

Bioeconomy 

All sectors and systems that rely on biological resources (animals, plants, 

micro-organisms and derived biomass, including organic waste), their 

functions and principles. It includes and interlinks: land and marine ecosystems 

and the services they provide; all primary production sectors that use and 

produce biological resources (agriculture, forestry, fisheries and aquaculture); 

and all economic and industrial sectors that use biological resources and 

processes to produce food, feed, bio-based products, energy and services 

(European Commission, 2018). 

Bioenergy Energy created from renewable biomass. 

Biomass 

Biodegradable fraction of products, waste and residues from biological origin 

from agriculture (including vegetal and animal substances), forestry and related 

industries including fisheries and aquaculture, as well as the biodegradable 

fraction of industrial and municipal waste (European Parliament é, 2009). 

Business case (BC) 
Description of a real-life business and its context for the study of the particular 

phenomenon. 

Business model (BM) Simplified description on how an enterprise conducts its business. 

Business model canvas 

(BMC) 
A template for describing a business model and its elements. 

Business model innovation 

(BMI)  

Purposeful, novel and significant changes to one or more key elements of 

business model and their interlinkages. 

Circular economy 

Economy, where the value of products, materials and resources is maintained 

for as long as possible, while generation of waste minimized (European 

Commission, 2015). 

CHP Combined heat and power 

CNG Compressed natural gas 

Cluster analysis (CA) 
A multivariate statistical method for grouping data according to the similarities 

in observed values of the studied data objects. 

ICT Information and communication technologies 

Value capture 
Enterpriseôs ability to monetize its transactions with its customers and earn 

profit. 

Value creation 
A process in which the enterprise combines its resources and activities to 

create products and services to satisfy their customersô needs. 

Value chain 

An interconnected set of primary and support activities that are carried out in 

order to transform ideas into products and services for customersô end-use and 

beyond, starting from the conception and going through stages such as design, 

production, marketing, delivery, consumption, disposal/recycling. 

Value network 
Set of interconnected actors and the relationships between them through which 

value is created for the customers  
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1. Business Models and Business Cases 
 

1.1. Definition of Business Models 

 

Business model (BM) 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 markets (Nielsen et al., 2018). 

Growing body of research evidence indicates that BMs are seen as essential to company 

competitiveness, renewal, and growth (Chesbrough and Rosenbloom, 2002; Johnson, 2010; Teece, 

2010; Lambert and Davidson, 2013; Campbell et al., 2013). 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 organizations. BMs in bioeconomy have received considerably less attention (Bocken et al., 

2014; DôAmato et al., 2020). In order to utilize the potential of bioeconomy in the EU and the BSR, and 

build competitive bioeconomy sector, however, innovation in technologies and resource use are not 

sufficient without addressing how enterprises can create and capture value from bioeconomy.  

BM can be defined as a simplified description and representation (Nielsen et al., 2018) of how the 

organization conducts its business and how it functions (Osterwalder et al., 2005). However, there is no 

uniform definition for BM as different researchers and practitioners have utilized different approaches, 

definitions and frameworks for studying them (Zott et al., 2011; Nielsen, et al., 2018). Typically, the 

common emphasis is that BM describes the business logic, the way value is created and captured for 
customers as well as for the enterprises involved (Heikkilä et al., 2016, p. 339). BM provides a 

systematic and holistic approach on how the focal enterprise conducts its business (Zott et al., 2011; Tell 

et al., 2016). It is used to convey strategic choices, clarify how organizations develop, produce and 

capture value, and enable the identification of competitive sources by managing a dynamic network of 

interrelated activities (Lambert and Davidson, 2013; Zott et al., 2011). BMs are often viewed as tools 

used by managers to design, implement, manage, modify, and control their enterprises (Johnson, 2010; 

Wirtz et al., 2010). 

Osterwalder et al. (2005, p. 3) define BM as a conceptual tool containing a set of objects, concepts and 

their relationships with the objective to express the business logic of a specific firm. The tool seeks to 

identify the elements, concepts and relationships of the business in order to develop a simplified model 

representing value creation, delivery and capture by the business.  

BMs provide organizational blueprints (Baden-Fuller and Morgan, 2010). A good BM should clearly 

identify who are enterpriseôs customers, what is the enterpriseôs unique value proposition for them and 

how does the enterprise differ from others, how the value proposition is implemented, and revenues, 

expenses and risks managed, etc. (Sandberg, 2002). Generic descriptions of BM contain components 

such as customers, competitors, offering, activities and organization, resources (human, physical and 

organizational), and supply of factor and production inputs (Hedman and Kalling, 2003, pp. 52 53). In 

more detailed models, elements such as the strategic choices (customers, value proposition, capabilities, 

revenues, competitors, strategy, differentiation, offering, mission, branding), value creation (resources, 

processes), value capture (costs, profit, finances) and value network (suppliers, relationships, 

information, product flows) are described (Shafer et al., 2005). Some BM 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 advantage for the organization (Magretta, 2002; Morris et al., 2005; Zott and Amit, 2010). 
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1.2. Functions of Business Models 
 

BM is a useful tool in global business landscape characterized by uncertainty, increasing complexity 

and appearance of wide range of BMs and new stakeholders (Osterwalder, 2004). A BM helps various 

stakeholders to understand and articulate how the business is conducted and the relationships between 

the different elements. More specifically the general functions of the BM are to (Chesbrough, 

Rosenbloom, 2002, pp. 533534): 

¶ explain the value proposition for the customers; 

¶ identify the market segment: who are the clients to whom the offering is useful and why, and 

what is the revenue generation mechanism; 

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

value;  

¶ estimate costs and profits;  

¶ describe the position of organization within the value networks of suppliers, customers, etc., 

and identify potential complementors and competitors; 

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

As a conceptual tool, BM provides a simplified representation of its different elements, relationships 

and interconnection between them. Osterwalder et al. (2005, pp. 1117) outline following roles of BM 

as a conceptual tool:  

¶ Understanding and sharing: a BM provides a simplified and shared concept 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.  

¶ Analyzing: BM concept helps to analyze the business 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.  

¶ Managing: BM contributes to the management of the business logic by helping to design and 

improve the elements of BM, and by facilitating the planning, changes and implementation on 

different elements of the business logic. Better understanding and mapping of different elements 

improve the decision making and results in quicker and more appropriate reactions to external 

changes. 

¶ Prospects: the concept helps to understand the future prospects of the enterprise. Better 

understanding of different elements fosters innovation and readiness for change, incl. creation 

of new strategies and BMs for the future and creating simulation and testing for those.   

¶ Patenting: BM concept can help to develop models that can be patented and commercialized. 

Approaches to BM concept and its functions can be divided into static and dynamic ones. In the static 

approach, focus is on the BM as a description of business logic (Spieth and Schneider, 2016). In this, 

BM functions as a template that allows description and classification of how the enterprise functions 

and generates revenues (Demil and Lecocq, 2010). The dynamic function of a BM is to facilitate 

identification and utilization of new opportunities and commercialization (Spieth and Schneider, 2016). 

The dynamic view aims to understand how the BM evolves over time in response to new opportunities 

and environmental changes. In dynamic approach, the focus is on the transformational aspects of BM, 

thus it functions as a tool for creating changes and innovation in the organization or in the BM (Demil 

and Lecocq, 2010).  
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1.3. Archetypes and Typologies 
 

As there is no common definition or concept of BMs in research literature, Osterwalder et al. (2005) 

proposed a concept hierarchy to help to clarify the BM concept (Table 1).  

 

Table 1. Business Model Concept Hierarchy (adopted from Osterwalder et al., 2005, p. 5, with 

changes)  

1 

Conceptual 

levels 

Business model concept 

Definition: what is a business 

model? 

Meta-model: what elements 

belong to the business model? 

2 
Business Model  

Type A 

Business Model  

Type B 

Archetypes/taxonomy of types: 

which business models resemble 

each other? 

Sub(meta)models: what are 

common characteristics? 

3 
Instance 

levels 

Business 

Model of 

Company A 

Business Model 

of Company B 

Business Model 

of Company C 

Instances (view of company) 

Modelled instance 

Company A Company B Company C Real word company 

 

Osterwalder et al. (2005, pp. 5 6) point out that in literature, different authors talk about different things 

(e.g., concept, types of BM, parts of BM, real world instances of BMs) while using the expression BM, 

and they suggest a hierarchical classification for clarification. On the first level, BM is approached as 

an abstract overarching concept that defines what a BM is and what elements belong to the different 

BMs (metamodels). Below those, the second level consists of abstract descriptions of different types of 

BMs with similar features. That includes categorization of different types into taxonomies and 

subclasses for metamodels. Third category of approaches refers the instance level in which the 

descriptions, representations and conceptualizations of real-world BMs are studied. 

The BalticBiomass4Value project studies the different types of good practice BMs in the BSR and the 

archetypes of bioeconomy BMs with the main focus on bioenergy as one of the main points of interest. 

The conceptual approach on what is a BM and what are its components are based on Osterwalder and 

Pigneur (2010) and Osterwalder et al. (2005). In order to develop BM taxonomy, the project partners 

collected information about real-world bioenergy and bioeconomy enterprises (BCs) in BSR, that were 

analyzed to create archetypes. 

BM archetypes refer to categorization of different BMs into typologies for benchmarking, research and 

for facilitating BM innovation (Nielsen et al., 2018). Archetypes are groupings of BMs based on 

comparison of their similarities and differences (Bocken et al., 2014). The objective of creating BM 

archetypes is identifying and describing BMs with similar features, dynamics or behaviors to make them 

comparable, easy to understand and applicable. Archetypes provide practical frameworks of ready-to-

use templates that can be fully or partially copied by other enterprises (Nielsen et al., 2018).  

Archetypes can be created by categorization, i.e., process of dividing the studied entities into groups on 

the basis of their resemblance to each other in the given context and the aggregation of the groups into 

categories (Jacob, 2004). Groupings of different types can be created in several ways. Baden-Fuller and 

Morgan (2010), and Nielsen et al. (2018) differentiate between creation of typologies and taxonomies:  

¶ taxonomy ï kinds/taxa of enterprises, empirically based on bottom-up approach through 

observation; 

¶ typology ï types of enterprises, created top-down conceptually and theoretically. 
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Different authors have used different criteria for creating archetypes. Thus, in research literature, 

archetypes can refer to typologies or taxonomies of full BMs of specific enterprises, generic basic 

models or models based of specific element or aspect of BM (e.g., revenue model) (Fielt, 2014). 

 

1.4. Sustainable business models 

 

Bioeconomy BMs have received less attention. Some examples of research on archetypes include 

sustainable BMs (Bocken et al., 2014; DôAmato et al., 2020), which are relevant also in the context of 

present project. Bocken et al. (2014) used systematic review of literature to categorize sustainable BMs 

into eight basic archetypes (Table 2) that are grouped by their type of business model innovation (BMI) 

(technological, social, organizational). 

Research on BM 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 Bocken et al., 2014, pp. 48 54) 
Business model 

innovation 

Archetype of 

business model 
Value proposition 

Value creation 

and delivery 
Value capture 

Technological 

Maximization of 

material and energy 

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 environmental 

impact 

Creation of value from 

waste 

Eliminating waste 

by turning waste 

into input for other 

production 

Recycling of waste 

and closing of 

resource loops and 

making use of 

under-utilized 

capacities 

Cost reductions 

from reuse of 

materials, reduction 

of waste and virgin 

material use 

Substitution with 

renewables and 

natural processes 

Products based on 

renewables 

resources and 

natural processes 

Innovative 

production 

processes based on 

renewable 

resources and 

energy and natural 

systems 

Revenues from 

new products, 

reduction of 

environmental 

impact of use of 

non-renewable 

resources 

Social 

Delivery of 

functionality, rather 

than ownership 

Shift from selling 

physical products 

to consumers to 

providing services 

for users 

Redesign and 

delivery 

product/service 

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 well-being 

Production and 

supply systems that 

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 less 

consumption 

Organizational 

Re-purpose 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 embedded 

enterprise 

Development of scale-

up solutions 

Large scale 

delivery of 

sustainable 

solutions 

Development of 

channels and 

partnerships for 

scale-up solutions 

Revenues for 

scaling up (e.g., 

franchising, 

licensing fees) and 

benefits from 

partnerships 

 

 



 

Project co-funded by the European Regional Development Fund  17 

 

1.5. Business Model Canvas 
 

A BM is represented by an interrelated set of elements that address the customer, value proposition, 

organizational architecture and economics dimensions (Fielt, 2014, p. 96). Different authors have 

presented different framework for studying the BM, but in the present analysis BM canvas developed 

by Osterwalder and Pigneur (2010) is used. Osterwalder (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 as elaborated the BM canvas further in Osterwalder et al. (2005); Osterwalder and 

Pigneur (2010). Osterwalder and Pigneurôs (2010) business model canvas (BMC) consists of nine 

components (Table 3). 

 

Table 3. Components of Osterwalder & Pigneurôs (2010) business model canvas and their explanation 

Key partners 

The network the 

organization uses 

to operate its 

business model 

Key activities 

The main activities 

required for 

making the 

business work 
Value proposition 

Value offered to 

customers in mix of 

products and 

services 

Customer 

relationships 

Type of 

relationships the 

organisation has 

with customers 

Customer 

segments 

Specific groups of 

customers the 

organisation aims 

to reach and serve 

Key resources 

Most important 

tangible and 

intangible assets 

required for the 

business model 

Customer 

channels 

How organization 

reaches its 

customers 

Cost structure 

Most significant costs for operating the business 

model 

Revenue streams 

What kind of cash flows different customers create 

for the organization 

 

The nine blocks can be divided into four main areas:  

¶ Value proposition refers to products and services and complementary services provided by the 

enterprise to its customers to satisfy their needs and solve their problems (Osterwalder, 2004). 

Value proposition is the reason why customers choose to do business with the enterprise over 

another business. The products and services provided to the customers may be in form of new 

or innovative offerings or similar to existing products and services, but they offer the specific 

customer segments value in terms of pricing, design, customization, functionality, brand, cost 

or risk reduction, convenience, etc. (Osterwalder and Pigneur, 2010). 

¶ The infrastructure domain on the canvas contains the key partnerships, activities and resources 

the enterprise needs to create value for its customers. Key partners include enterprisesô 

suppliers, manufacturers and variety of other enterprises, governmental and non-governmental 

organizations, who help the enterprise to acquire resources, reduce risks, and who directly 

impact how the enterprises conducts its activities. Key activities refer to the most important 

activities the enterprise carries out to make its BM work (Osterwalder and Pigneur, 2010). For 

example, those may include production, design, marketing, customer management, 

network/platform developments, etc. Key resources are physical, intellectual, and financial and 

human resources the enterprise owns or acquires through partners in order to create and 

distribute its products and services, develop the customer relationships and earn revenue.  

¶ Customer interface contains description of customer segments and relationships, and 
distribution channels. Customer segments are the groups of customers the enterprise aims to 

reach. Enterprises divide customers into segments on the basis of common characteristics, 

needs, and behaviors. Customer relationships refer to links the enterprise establishes with 



 

Project co-funded by the European Regional Development Fund  18 

 

different groups in order to acquire and retain customers (Osterwalder, 2004). For example, 

personal assistance, automated services, self-service, co-creation or community-based 

relationships. Distribution channels describe how the enterprise reaches its target customers, 

incl. how it communicates with customers and helps them evaluate the product and services, in 

which way the products and services are purchased, delivered and supported post-purchase. The 

channels may be direct or indirect, owned by enterprise or its partners (Osterwalder and Pigneur, 

2010).  

¶ Financial viability of a BM is determined by enterprise cost structure and revenue models. Cost 

structure refers to all the costs incurred by the enterprise in connection with acquiring resources, 

assets, carrying out its activities, developing and maintaining partner network and customer 

relationships (Osterwalder, 2004). Revenue model describes how the enterprise generates 

revenues (e.g., markup, rent/lease, licensing, subscription fees, assets sales, etc.) and pricing 

mechanisms (fixed/dynamic, price level, changes over time).  

 

1.6. Business Model Innovation 
 

Business model innovation (BMI) can be defined as designed, novel, nontrivial changes to the key 
elements of a firmôs business model and/or the architecture linking these elements (Foss and Saebi, 

2017, p. 216). BMI can occur by adding novel activities, linking existing activities in new ways, by 

changing the parties that perform the activities (Amit and Zott, 2012). Previous research has examined 

the importance of BMI ñas a resultò. However, less is known about BMI ñas a processò. More 

specifically, even though some early research distinguished between, for example, radical and 

incremental BMI (Brink and Holmén, 2009), a major shortcoming of the literature is that it does not 

systematically analyze the processes. According to Klang et al. (2014) most practitioners use 

Osterwalder and Pigneurôs (2010) BMC when they attempt to innovate their BMs. A firmôs change in 

one or more building blocks in the BMC is defined as BMI (Björkdahl and Holmén, 2013).  

BMI provides an opportunity to change the way the enterprise does business by re-conceptualizing and 

rethinking the enterpriseôs purpose, value creation and delivery (Bocken et al., 2014). Based on insights 

from the process models in the innovation management literature, Frankenberger et al. (2013) state that 

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

Research on BMI has so far mostly concentrated on the large companies and high technology. Micro 

and small businesses, such as farms with low tech industrial products (e.g., wheat, rice, milk, and 

potatoes) have received very limited attention (Tell et al., 2016).  

Johnson and Suskewicz (2009) explain that BMI is shifting the emphasis from creating individual 

technologies to developing new systems. Sommer (2012) points out that the BMI not only focuses on 
the company but also involves a broader range of stakeholders, requiring a broader value-added network 

perspective to innovate and transform the BM. 

Research on BMI has flourished the last decade, and a great number of studies have contributed to our 

understanding of the BMI phenomenon (Foss and Saebi, 2017). The multitude of studies has provided 

empirical evidence on barriers preventing firms from mastering the challenge of BMI (Chesbrough, 

2010; Doz and Kosonen, 2010). Prior research also shows that there are different BMI processes and 

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

 

1.7. Case Studies in Business Research 
 

Business cases (BC) are often used both in teaching and research, however, in different fashion. BCs 

used in teaching are typically descriptions of real-life businesses, projects or activities that students 
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interpret by applying their theoretical knowledge and to recommend practices (Farguhar, 2012). In 

academic research case study refers to a particular design of research, where the focus is on an in-depth 

study of one or a limited number of cases (Tight, 2017). In this project, case study research is used to 

study the phenomenon of BMs, more specifically in the cases of bioenergy and biomass companies 

within the BSR.  

Case studies aim to capture both the real-life event and its natural setting, especially when the boundaries 

between those are not readily separable (Yin, 2009). Case studies differ from experiments and surveys 

as they are not conducted in a controlled environment and the generalizability of results is limited (David 

and Sutton, 2011). Typically, the cases for the study are selected non-randomly on the basis of 

theoretical considerations or of particular interest (Ridder, 2017). 

Case study research is particularly suitable for description, explanation and exploratory research 
(Farguhar, 2012, p. 7).  Explanatory case studies, on one side, aim to explain the case that is investigated, 

but also at the same time try to explain the larger class of cases, and thus, to provide a larger context to 

the study (Gerring, 2017). Exploratory and descriptive case studies that seek to explore and describe the 

phenomenon have usually more inductive and qualitative approaches than explanatory studies that tend 

to be more focused on quantitative and deductive approaches (David and Sutton, 2011). The strengths 

of case study research lie in exploration of actual practice by which it contributes to knowledge building 

and theory development, it allows to address the complexity of why and how certain phenomena occurs, 

and it provides useful insights in early exploratory studies of phenomenon that are not well understood 

(Benbasat et al., 1987).  

A case is spatially and temporarily delimited phenomenon of theoretical significance that is being 

described or explained (Gerring, 2017, p. 27). Cases can be individuals, organizations, social groups, 

communities, events, states, etc. They can be observed in a single point in time or over certain period of 

time, and each case may provide a single or several observations.  

Case studies may be based on a single case or multiple case designs. The rationale for selecting a single 

case includes interest in a critical case for testing a theory, finding a rare, unique case of a new and rare 

phenomenon; studying a representative and typical case to represent a common event; finding a 

revelatory case to study previously inaccessible phenomena; and longitudinal cases for studying changes 

over time (Yin, 2009). Multiple case studies provide opportunities to study replication by focusing on 

similar or contrasting results, as well as provide more data for analytic conclusions, but also are more 

time consuming and expensive (Yin, 2009).  

Case studies typically utilize variety of different methods, such as participant and non-participant 

observations, interviews, focus groups, analysis of documentation artefacts (David, Sutton, 2011). The 

use of multiple sources of data and different data collection methods within each case allows data 

triangulation that provides support for the research findings (Benbasat et al., 1987). 
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2. Data and Methodology for Creating Business Model Taxonomy  and Description 
of Cases  
 

2.1. Conceptual Approach 
 

Good practices refer to successful experiences that have been tested and proven, could be replicated, 

and deserve to be recommended as models to be adopted and improved by others (FAO, 2013). There 

are also opportunities for evolvement and improvement of the practices, and thus ñgood practicesò can 

be differentiated from the term ñbest practicesò that can be associated with the proven best approach 

that does not need further improvement. The focus of the activities 2.3. of Work Package 2 was to collect 

data on successful BMs of biomass enterprises from the BSR and share this knowledge so that those 

BMs could be replicated and improved around the BSR.  

Present analysis utilized multiple case study approach and in descriptive and explanatory in its nature. 

The underlying idea behind the methodology was a bottom-up approach to create a taxonomy of BMs 

in bioeconomy and provide in-depth analysis of cases representing each BM (Figure 1). 

 

 

Figure 1. Research process 

 

The procedures for conducting case studies suggested by Eisenhardt (1989) and Yin (2009) were adapted 

for methodological approach.  The research utilized the Osterwalder et al.ôs (2005) conceptual model of 

BM (Table 1). The process started at conceptual level with specification of what is a BM and what are 

its elements drawing on Osterwalder and Pigneurôs (2010) approach. After setting criteria for the 

selection of BC, the analysis proceeded from bottom-up at the instance level: description of BC of real- 

life company Ÿ models of the BC Ÿ clustering of BCs into a taxonomy of good practice BMs Ÿ 

summarization of the good practice taxonomy into four archetypes.   
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The criteria for selection of business cases were:  

¶ inputs and outputs (e.g., source of biomass and products or other outputs);  

¶ type of enterprise (processing, service provision, distribution, cooperative, etc.);   

¶ sustainability (environmental, economic and social aspects); 

¶ feasibility from policy perspective (regulation and subsidy dependence); 

¶ transferability to SMEs in the BSR. 

Analysis of those features allow to summarize the main elements as well as the functioning of a BM 

(Chesbrough and Rosenbloom, 2002, pp. 533534) as described earlier.  

The similarities and differences between BC were examined, and translated into a taxonomy of a good 

practice BMs using cluster analysis (CA). The taxonomy is used to separate related BCs and the resulting 

clusters were analysed using BMC. The resulting BMs are also interpreted in terms of archetypes, e.g., 

similar to approach used by Bocken et al. (2014). The research process can thus be summarized as 

generalizing initially individual BCs into coherent BMs. An additional step was the development of 

narratives for SME BCs representing identified good practice BM.  

 

2.2. Data and methodology 

 

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

1. selection of BCs and collection of their data; 
2. quantification of characteristics of BCs using keyword (ñhashtagò) ratings; 

3. dimensionality reduction of the keywords via principal component analysis; 

4. CA of BCs according to principal components to create the taxonomy of BMs; 

5. manual rearrangement of some BCs in clusters; 

6. qualitative interpretation of the BMs of the clusters (taxonomy) 

7. summarization the clusters into four archetypes 

Data for the analysis was collected by project partners from seven countries participating in the project, 

i.e., from Norway, Sweden, Estonia, Latvia, Lithuania, Poland and Germany. The list of potential cases 

was formed by using desk research, partner and outside expert feedback.   

The criteria of selection of BCs were set taking into account the objective of the project and FAO (2013) 

recommendations for selecting good practices, incl. transferability, feasibility, economic, social and 

environmental sustainability. As the focus of the project is on utilization of biomass, preferably 

biological waste, first criterion was the source of biomass from either agriculture and food industry, 

municipal waste and sewage, fisheries and algae or wood. The end output of the BC had to be either 

energy or various bio-based products. Thus, the envisioned types of BCs can be illustrated as a matrix 

where each row is a particular source of biomass and columns characterize types of production using 

these sources (Figure 2).  
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Figure 2. Initially envisioned types of BCs by source of biomass and types of production 

 

Information on the type of enterprise was collected, but whether the business activity was production or 

provision of services related to biomass was not relevant for final selection. BCs had to demonstrate 

economic, environmental or social benefits. Selected cases had to be feasible and transferable to other 

countries of the BSR. While it was imperative that the BMs would be applicable to SMEs, some BCs 

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 practice BCs share and how 

this experience could be replicated elsewhere in the region. Each country from which the cases were 

collected was represented by 612 cases. 

After the initial selection of cases, data on the enterprises and their activities was collected on each case 

by partners using desk research and interviews. The data was analysed and coded using initial selection 

criteria as categories for keywords and further specifying those so that more detailed categories could 

be developed (Table 4). Previously, Kuehl et al. (2015) and Engel et al. (2016) have used features from 

BMC (see section 1.5.) to quantify the characteristics of BCs. Our approach to quantifying BCs was 

more flexible and not strictly limited to the BMC framework. The codes/keywords were called 

ñhashtagsò. A total of 60 hashtags were divided into categories presented in Table 4.  

For each case, ratings were given to all hashtags to describe how well this certain aspect characterizes 

particular BC. Thus, for each BC and each hashtag partners had to answer the following question: ñTo 

what degree the following hashtags (keywords) characterise this BC?ò. Ratings were given on a 5-point 

scale (0-not at all, 1-to a little extent é 5-to a great extent). After this 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 were used in CA for creating the taxonomy of BCs. 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 of BMs for the further 

analysis using BMC, as well as specifying technology readiness level, enabling policies and economic 

factors.  
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Table 4. Categories and keywords 
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  

# InvestmentSubsidyDependence 

# OperationalSubsidyDependence 

7. Aim of business 8.Transferability   9. Novelty 

# DiversifiedBusinessModel  

# GoalIsProfit  

# GoalIsSustainability 

# TransferabilityToSMESInBSR # CircularBioeconomy  

# Novelty  

# HighValueAdded  

# IncreasedEnergyEfficiency 

 

Due to the high number of hashtags relative to the number of BCs, reducing dimensions prior to 

clustering was deemed necessary. This was accomplished by a principal component analysis that 

reduced the hashtags into seven factors.  The aim of the following CA was to measure the differences 

between each of the BCs in order to construct a taxonomy of these. To achieve this, agglomerative 

hierarchical clustering was implemented. This involved first measuring Euclidean distances between 

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

Then BCs were agglomeratively linked according to these distances using Wardôs method of clustering. 

No weighting was applied to hashtags; thus, each keyword had an equal role in determining the distances 

between BCs. This resulted in a dendrogram (Figure 3) of BCs that can also be understood as a 

taxonomy. This dendrogram was then divided so that 12 clusters emerged. Thus, the average number of 

BCs in a cluster was five and each cluster included three to nine BCs. 
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Figure 3. Dendrogram of the cluster analysis 

 

A similar approach to assigning business cases to clusters has previously been adopted by Kuehl et al. 

(2015) with the exception of applying k-means clustering algorithm. Due to the arguably poor 

performance of their method, Engel et al. (2016) attempted to avoid conventional clustering methods. 

Instead of traditional hierarchical or k-means clustering, they calculated the differences between each 

case using the Jaccard coefficient for a binary measure of similarity. This could be interpreted as 

ñmatching scoreò. Engel et al. (2016) defined a match of less than 89% between two business cases for 

them to be considered different and belonging to different clusters. This is comparable to the Euclidean 

distances calculated in our approach, with the exception that we used the number of desired clusters (12) 

to find a suitable threshold for distinguishing clusters. Unlike the two other described approaches, 

hierarchical clustering allows to visualise the formation of clusters as a dendrogram (Figure 3), thus 

providing a better understanding of how BCs and clusters are related. 

The clusters were studied and compared and some BCs were manually reassigned into more fitting 

clusters according to suggestions by partners. This also resulted in the replacement of one cluster. The 

clusters were presented to partners during two consortium meetings: in November 2019 in Soltau and 

in March 2020 in Rostock. In Soltau meeting the methodology and ratings for hashtags were specified 

and tested. The feedback was used for the final clustering and the types were validated in the Rostock 

consortium meeting.  

In the next step, clusters were examined in order to develop them into meaningful BMs. This was done 

by scrutinizing the arithmetic mean ratings for each hashtag in each cluster and comparing them. 

Because some hashtags had high or low ratings in all or most of the clusters, the mean ratings in each 

cluster were also compared to overall average rating of the hashtag. For example, one of the clusters had 
an average value of 5 for the keyword ñProcessing companyò and 4.5 for the keyword 

ñInnovation/knowledge companyò. This suggests that all or most of the cases in that cluster were 

involved with knowledge-based processing. Furthermore, the cluster had relatively high average ratings 

for the hashtags ñcosmeticsò, ñingredients for pharmaceuticalsò and ñingredients for nutraceuticalsò. 

While the overall average values for these hashtags were just 0.4, 0.3 and 0.9 respectively, in this cluster 

the average value for all these hashtags was 3.8. As a result, this cluster was defined as a BM 

representing ñHigh-value Products from Knowledge-based Processingò. 

Following the logic explained in the example above, we were able to provide an interpretation to each 

of the 12 clusters so that a distinct and meaningful BM emerged from each cluster. This is in contrast to 

Kuehl et al. (2015) who attempted clustering a comparable number of BCs but could not achieve a 

ñsemantically sensible outcomeò if more than two clusters were obtained from the clustering process. 

After the creation of taxonomy of good practice BMs, the additional data collected on cases was studied 

and placed on BMC for each cluster. Data from individual cases was summarized and interpreted to 

emphasize the main elements of BM. The description of BMs is presented in the next section. These 
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taxonomy was presented during the aforementioned meetings in Soltau and Rostock. The presentations 

were followed by discussions where opinions and suggestions were collected. Thus, the good practice 

BMs were also validated by project partners. On the basis of the main value propositions and goals 

related to circular bioeconomy adoption, the 12 BM types were narrowed into four archetypes.  

After the analysis of taxonomy of BMs, cases were selected from each type for a more detailed narrative 

of the business case. 20 cases were selected to represent different countries as well as BM types. 

Additional interviews were conducted with the enterprises. As the project aims to make use of already 

existing knowledge and create synergy with other ongoing EU projects, the project team contacted and 

coordinated their data collection with presently ongoing Horizon 2020 project RUBIZMO (2020)1 that 

works on identifying BMs with high potential for empowering rural communities. Project team 

integrated the questions studied in RUBIZMO project to the interviews used for the narratives of 

business case. The narratives on business cases are presented in the Appendix 2. The narratives 

presented here summarize the background and development of the enterprise, their main activities 

related to bioeconomy, market and their innovative aspects.   

 

 
1 https://rubizmo.eu/  

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

The BM describes the logic of a business in a strategic view ï what is offered to whom and how. The 

BMC of Osterwalder and Pigneur (2010) was used as a framework to compare the types formed in the 

CA. At first, data from each BC for particular type of good practice BM was used to fill the BMC. In 

the following steps, the data was examined, grouped and main features of particular BMC block were 

identified and interpreted in the abstraction process. The 12 types forming the taxonomy and their 

biomass inputs and outputs are presented in Table 5.  

 

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

 Source of biomass 
Type of 

production 
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1. Heat and Fuel from Woody Biomass x   x x   

2. Fuel and Electricity from Biogas x    x x  

3. District Heating and Electricity from Various Biomass 

Sources 

x    x x  

4. Specialized Heat and Electricity Production and Services  x  x x   

5. Innovation in Novel Fuels and Bio-chemicals 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 Bio-based Products from Plant-based 

Biomass 

x   x x x x 

9. Sustainable and Novel Bio-based Products from Food 

waste and Biomass 

x  x   x x 

10. High-value Products from Knowledge-based Processing x  x    x 

11. High-value Products from Circular Bioeconomy x  x x  x x 

12. Utilization of Municipal Waste and Sewage  x   x x  

 

The names of BM types aimed to capture their main value proposition. Besides the BMC, the analysis 

of BMs presented below includes visualisation of ratings given to each BC in the BM type to illustrate 

how particular hashtags relate to the BM type and differentiate it from others. Additionally, word clouds 

are presented to quickly summarize the most distinctive traits of particular BM type. Socio-economic 

and novelty aspects of particular type briefly summarize the ratings presented in the more detailed charts 

according to the categories studied in Appendixes 1.1.ï1.8.  
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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 fossil-

based energy resources. More specifically, it 

represented two types of enterprises: companies that 

produce solid fuels from herbaceous biomass from 

forests and fields and/or companies that produce heat 

and fuel from this biomass with some of those 

involved in both activities of producing pellets and 

using those in their heating plants. 

Value Proposition 

The main value proposition is the replacement of fossil fuels in heat and thermal energy production 

with environmentally friendly biomass (wood, wood waste, sawdust, straw, dry grass, hay, reed) (Table 

6). The fuel (wood chips, 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 fields and forests and used for local heating.   

Infrastructure  

The key partnerships are with biomass suppliers (farmers and local forest owners, wood industry). 

Cooperation with public authorities, such as the municipal owners of the heating infrastructure as well 

as end user of heating and fuel in municipal buildings, is required.. Policy-makers setting renewable 

energy targets and influencing access to investment supports have considerably affected the 

development of this field. Technology partners (suppliers of parts for the operation and maintenance of 

equipment), financial providers (e.g., banks, investors, environmental subsidies etc.) were 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 biomass, storage, quality 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 conversion, and distribution. Some 

companies produce the fuel themselves and in the next step use it for their heating plants.  

The necessary key resources are biomass (wood, wood waste, sawdust, straw, dry grass, hay, reed, 

wood chips, pales, pellets), equipment and technology for biomass production (incl. for logistics 

processing and packaging the product), heating plants and storage facilities (biomass warehouses and 

yards), distribution network (functioning district heating network). A competent staff are essential. 

Intangible resources are necessary know-how for production and on local markets.  
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Figure 4. Keyword ratings for enterprises in the BM type of Heat and Fuel from Woody Biomass 

 

Customer interface 

Entrepreneurs have established close customer relationships through 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 spot (non-contractual) 

purchase of 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, including various public institutions 

and residential buildings, other businesses and private users of wood pellets and other products.  
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Customer segments of biomass fuel products are heat producers. Most of the pellets, wood chips, dry 

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 systems, large 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 by-products 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 channels include enterpriseôs own sales force, intermediaries in wholesale and retail 

networks and are different for different products. 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 place by road and rail transport. 

Heat sales depends on the access to local networks. District/local heating systems and municipal heat 

energy companies use local networks (hot-water pipes networks). 

 

Table 6. BMC for Heat and Fuel from Woody Biomass BM type 
Key partnerships 

Forest owners 

Farmers 

Wood industry 

Technology suppliers 

Policy makers 

Municipal authorities 

Financial capital and 

services providers 

Key activities 

Collection of biomass  

Procurement of 

biomass 

Storage 

Production of pellets 

Heat production 

Distribution 

Marketing and sales 

Value proposition 

Replacement of 

fossil fuel-based 

heating and fuels 

with wood and 

biomass (wood, 

wood waste, 

sawdust, straw, dry 

grass, hay, reed) 

based products 

(pellets, wood chips, 

bales)  

Customer 

relationships 

Personal direct sales 

Automated online sales 

Long term supply 

contracts 

Short term contracts 

Customer 

segments 

B2G, B2B, B2C 

Municipal byers 

for municipal 

buildings 

(schools, nurseries 

etc.)  

Large energy 

companies 

Industry 

Other business 

customers 

Private persons 

Key resources 

Raw material (wood 

chips, low value wood, 

hay, straw) 

Storage and production 

facilities 

Equipment and 

technology 

Heat distribution 

network 

Logistics and 

transportation network 

Staff  

Know-how 

Channels 

Sales force 

Online selling 

Wholesale network 

Retail network 

Participation in supply 

tenders and public 

procurement 

Delivery channels 

Delivery by trucks  and 

rail 

Delivery through local 

heating and water 

infrastructure 

Cost structure 

Raw material costs 

Investment into the heating plants  

Equipment and technology costs 

Maintenance costs  

Production costs 

Distribution costs 

Labour costs 

Penalties for failing supply contracts 

Revenue streams 

Sales of heat 

Sales of pellets 

Sales of by-products such as sawn wood products, bark, 

wood chips 

Sales of services (logistics, distribution network, 

processing)  

 

Financial viability  

Costs are related to collection and purchase of raw/fuel material, processing the fuel from hay, reed and 

other raw materials, investments into the plants, their operating and maintenance, labour costs, transport 
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of biomass to the recipient, access to and the maintenance of heating distribution networks. Additional 

potential costs can be contractual penalties for failing in biomass supplies and amounts. 

Revenue comes mainly from sales of heat or sales of pellets, wood ships and some cash-flow from 

selling by-products. In the cases of 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 the unit price. In addition, 

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 hot-water pipes. Some of the companies provided logistics services for other biomass 

processors.  

Socio-economic aspects and 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 the largest pellets producers in the EU, and for three Baltic States and 

Poland, pellets are important export items (Stolarski et al., 2020). 

The companies representing the BM valorise local knowledge and resources, thus serve local 

communities. The companies provide economic and regional benefits to the local population by 

providing stable employment. The use of biomass from local sources, incl. private forests and farms, 

supports regional economies more broadly. The companies in this type are typically specialised to one 

(e.g., pellet, wood chip production) or two activities (e.g., pellet production and heating). The policy 

dependency lies in access to investment supports that have been used for establishing the plants. The 

EU renewable energy targets have considerably facilitated the expansion of pellet production in the BSR 

in the last two decades.   

The BM is easily transferable. The novelty of this BM and of companies is relatively low. There are 

examples of incremental product innovations, e.g., the case of Ecopellet presented in Appendix 2. The 

company has broadened the production from heating pellets to grilling pellets and bio-pellets for pets.  

The other BC presented is of Quercus Sp, a 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 

inputs and output of gaseous fuels as this type was 

formed on the basis of companies producing 

biogas from agricultural wastes such as slurry, 

manure and silage and using it for electricity, heat 

and selling compressed natural gas (CNG) for 

industrial and private customers. Three 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 (Trømborg and Jåstad, 2019).   

Value proportion  

The main value proposition is 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 farms and provide consumers with lower priced energy. Digestate leftovers from 

fuel, heat and electricity production replace mineral fertilizers in agriculture.  
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Figure 5. Keyword ratings for enterprises in the BM type of Fuel and Electricity from Biogas 

 

Infrastructure   

The upstream key partnerships include 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 electricity infrastructure and district heating providers is required. Other partners 

include substrate and technology suppliers, financial capital providers. Municipal authorities setting 

requirements for construction of facilities, biogas use have considerable impact on the planning, 

infrastructure development and access.  

Key activities are processing activities, starting with acquisition of cattle manure and maize silage from 

own production and other farmers, supply and storage of own and purchased/collected substrates, and 

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 stations and industrial consumers. 

The tangible key resources are raw material (slurry, silage and manure), biogas and biomethane 

production plants, equipment and technology, incl. collection container, compressing technology, 

cleaning device, fermenter, gas storage, combined heat and power (CHP) production equipment, 

digestate storage, equipment and vehicles for storage and transportation. Intangible key resources 

include staff and the technical and innovation know-how.   

 

Table 7. BMC for Fuel and Electricity from Biogas BM type  
Key partners 

Farmers 

Gas filling stations 

Electric grid owners 

Technology 

suppliers 

Municipal 

authorities 

Financial capital 

and services 

providers 

Key activities 

Collection and 

preparation of slurry, 

silage and manure 

Procurement of 

biomass 

Production of biogas 

Distribution 

Marketing and sales 

of biogas 

Value propositions 

Biogas from 

agricultural wastes for 

fuel and electricity  

Digestate as 

biofertilizer for farming 

Customer 

relationships 

Automated self-

service stations  

Personal direct sales 

Customer segments 

B2B, B2C 

Biogas 

Industry 

Regional public 

transportation 

companies 

Electricity and 

heating companies 

Users of CNG 

vehicles 

Local residents using 

heating and 

electricity 

 

Digestate 

Farmers 

Key resources 

Raw material (slurry, 

manure, silage) 

Biogas production 

plant 

Distribution network 

Equipment and 

technology 

Staff 

Know-how  

Channels 

Own filling stations 

CNG filling stations 

of other 

intermediaries 

Natural gas pipelines 

Local heating 

infrastructure 

Local electricity 

infrastructure 

Cost structure 

Investment into biogas plant 

Equipment and technology costs 

Production costs  

Maintenance costs 

Distribution costs 

Labour costs 

Environmental taxes 

Revenue streams 

Biomethane sales 

Government subsidies 

Sales of digestate as biofertilizer 

Cost reduction from waste utilization  

 

Customer interface 

The enterprises established their customer relationships via operators of gas stations, electricity energy 

suppliers and industrial consumers. Gas stations are automated self-service stations. Personal direct sales 

are used for certain industrial customers and for selling digestate.  

The customer segments included electricity and heating companies that provide respective 

infrastructure and energy suppliers. Other customers include industry and transportation companies. The 

end users of the products are persons using biogas powered vehicles, local residents buying directly their 

electricity and heating in some cases, industrial consumers that use biomethane to replace natural gas, 

and agricultural producers using digestate.   

The distribution channels depend on connection with existing electricity grid, heating network and 

fuel stations. Enterprises use their own filling stations and sell through channels owned by other actors. 
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Financial viability   

The cost structure included 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 costs, and certain activities were also subject to environmental taxation in some countries.    

The revenue stream comes from the sale of products (gas, electricity and heat), subsidies for renewable 

energy production, sales of the digestate and cost reduction on fertilisers used in own farm, income from 

better utilisation of waste and raw materials. 

Socio-economic aspects and novelty 

A notable environmental and social aspect of these businesses is the reduction of odour pollution in the 

local community. Digestate or high-quality fertilizer, a by-product of biogas production, is used to 

fertilize arable land instead of raw manure, thus supporting development of more circular production. 

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

efficiency.  

The positive economic impacts for the local communities include employment, facilitation of local 

entrepreneurship, regionally more balanced development that utilizes local resources and cooperation 

with local actors (farmers as biomass providers). However, the BMs of those companies are very policy 

dependent, as energy policies and their bioenergy targets and related measures on investment subsidies 

for biogas plants have affected the investments into biogas plants and related gas distribution 

infrastructure. The companies in this type were mostly specialised to biogas production, although in 

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

Novelty of BM is relatively low and BM is easily transferable but dependent on regulations and 

investment policies. 

 

3.3. District Heating and Electricity from Various Biomass Sources 

 

The BM type is based on five enterprise that use 

waste and other various sources of biomass for 

production of heat and electricity and 

bioethanol (one company).  It is set apart from 

other BMs as it includes the enterprises that 

establish their own biomass plantations, but 

also enterprises that buy a wider variety of the 

biomass and biowaste for processing and their 
output is heating and electricity for local 

districts.  

Value proposition 

The main value proposition is 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, contribute to significant biomass yield 

improvement on marginal lands and to production of renewable biomass energy at a competitive price.  

Infrastructure  

The upstream key partnerships include the raw material suppliers (farmers, landowners, and bioethanol 

plant), technology suppliers. Municipal 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 activities are connected with establishing the plantations, collection or purchasing the biomass and 

biowaste, processing activities, selling the electricity and heat. Digestate is separated during processing 

by screw presses and dried.  

The tangible key resources are land for biomass, raw material (biowaste, cattle slurry, whole plants 

silage, maize, sugar beets, etc.), equipment and technology for production. Staff and intangible key 

resources such as the technical competence and knowledge are required.   

 

 
Figure 6. Keyword ratings for enterprises in the BM type of District Heating and Electricity from 

Various Biomass Sources  
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Customer interface 

The enterprises establish their customer relationships by direct contacts, by sales force establishing 

mostly long-term contractual B2B relationships.   

The customer segments included local settlements (heat and electricity for local districts), farms and 

national electricity distribution network. Farmers are customers for the digestate from the biogas 

production.  

For customer channels, the national distribution grid is used for selling 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 by enterprisesô sales force as well as by intermediaries.  

Financial viability  

The cost included 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 sludge, digestate and biomass ashes, and labour costs.  

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

 

Table 8. BMC for District Heating and Electricity from Various Biomass Sources BM type 
Key partners 

Landowners 

Farmers  

Biogas and wastewater 

treatment plants  

Technology suppliers 

Municipal authorities 

Electric and heat grid 

owners 

Key activities 

Establishment of 

biomass plantations 

Collection of biomass  

Procurement of 

biowaste and biomass 

Production of heat, 

electricity, biogas 

Sales of heat and 

electricity  

Sales of digestate 

Value propositions 

Heat, electricity and 

biofuels  for local area 

from various sources 

of biowaste and 

biomass with 

utilization of  

marginal lands 

Digestate and 

biofertilizers for local 

farming 

Customer 

relationships 

Personal direct sales 

Customer 

segments 

B2B, B2C 

Heat and 

electricity 

Electricity and 

heating companies 

Local residents  

 

Bioethanol  

Industry 

 

Digestate 

Farmers 

Key resources 

Marginal or infertile 

land for biomass 

plantation 

Raw material (variety 

of biomass and 

biowaste) 

Biogas production 

plant  

Equipment and 

technology 

Staff 

Know-how 

Channels 

Sales force 

Intermediaries 

Delivery 

District heating grid 

National electric grid  

Cost structure 

Land costs 

Biomass plantation establishment costs  

Raw material costs 

Equipment and technology costs 

Harvesting costs 

Production costs  

Maintenance costs 

Distribution costs 

Costs of spreading sludge, digestate and biomass ashes 

Labour costs 

Revenue streams 

Sales of heat 

Sales of electricity 

Sales of bioethanol 

Sales of digestate 

Cost reduction from waste management 
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Socio-economic aspects and 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, and strengthening rural areas by promoting decentralized 

bioenergy production plants. The environmental benefits relate to reduction of air and water pollution 

and waste reduction, development of circular production. The BM itself is transferable. The regulation 

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 lies in incremental changes in production 

technology and processes. This is illustrated by the BC described in Appendix 2. The BC of UAB Kurana 

demonstrates a company that was the first company inside EU to connect manufacturing of bioethanol, 

electricity and thermal energy from renewable energy sources into one closed technological loop. This 

technological loop produces zero waste plus valuable organic fertilizers that are becoming more and 

more popular in contemporary farming. The BC of 3B Bioenergie represents biogas producer utilizing 

novel technological solution for processing digestate.  

 

3.4. Specialized Heat and Electricity Production and Services 

 

This type was formed by seven enterprises 

specializing in district heating. This type is set 

apart from the others as it is formed by larger 

heat and electricity service providers partially 

operating the grids and being major distributors. 

The companies also buy biomass based solid 

fuels for inputs from other types.      

Value proposition 

The main value proposition is providing 

residents with high quality and low-cost network bioenergy (thermal energy) in the form of hot water or 

steam. The sustainable biomass-based energy production replaces fossil fuel-based energy production. 

Ash from bioenergy production is used as a soil improver (amendment).  

Infrastructure  

The upstream key partnerships include companies involved in the production and supply of biomass 

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

a stable supply for production inputs. Other key partnerships are formed with wood and biomass logistics 

companies, technological partners - suppliers 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 environmental 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 and/or biogas production, selling/distribution of electricity and heat, heat network 

arrangement and selling the digestates and fertilizer, attracting new customers for heat and other 

products. 

The tangible key resources are raw material (biomass, waste and residues), equipment (for heat 

production, CHP and condensing economizer), and infrastructure (storage area for biomass, distribution 

network), the plants. Intangible resources are staff, their technical know-how on operating the plant, 

experience and know how on the biomass market and knowledge of their customers and arrangements 

on the tariff for power production.  




































































































































































