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Abstract 

At present time, climate and energy issues are important subjects in the international market 

and environmental technology is a rapidly growing concept. Many companies in Sweden 

have developed much in-house knowledge in environmental technology. Therefore, they have 

great opportunity to export. In the sustainability perspective, export has not only benefits in 

the economic aspect, but also advantages for the environment. Development of appropriate 

business models is necessary for supporting environmental technology export. 

In this research an attempt was made to explore business model elements and offerings for 

export of environmental technology. The relevant theories in environmental technology 

characteristics, customization, product service systems and business models were used.  

The case studies included a Swedish municipality-owned company, its subsidiaries and a 

Swedish private company which was active in export. Empirical data were collected by 

conducting of interviews. The results reflect the business models and offerings of the studied 

cases. The analysis of cases provided findings for environmental technologies characteristics 

which have effect on export business models. 

Furthermore, six categories for making distinction among different elements of business 

models in literature were defined in this study. By analysis of the cases a new category which 

entailed new elements was added as the seventh category. The mentioned categories are 

useful in business model formulating for export of environmental technology. 

 

Keywords 

Business Model, Environmental Technology, Product Service System, Export, 

Customization, Waste to Energy, Biogas 
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1. Introduction 

In the first chapter, the research background and problem definition will be presented. Then 

the thesis purpose and research questions are explained. Finally, the limitation for this study 

is stated. 

1.1. Background 

Awareness of people about the limitation of natural resources of the planet and the 

environmental impacts of consumption patterns contribute to consideration of environmental 

issues of human activities by researchers, manufacturers and customers. For addressing 

environmental problems many new approaches, strategies, models, technical and efficiency 

solutions have been developed in the last few decades (Mont, 2004). For instance, the United 

Nations General Assembly (1992 cited in Sakao and Shimomura, 2006, p. 590) introduces the 

objective of “Agenda 21” developed in Rio Earth Summit as: “to promote patterns of 

consumption and production that reduces environmental stress and will meet the basic needs 

of humanity”. Conversely, economic growth depends on increasing customers‟ demands. 

Producers try to obtain more share of the market to get more profit because competition 

increases among companies and new competitors enter to the global market (Lindhal, et al., 

2009).  

Therefore, it is obvious that there is a dilemma between goals of economic growth and 

preserving the environment. Functional economy is a concept to deal with such a conflict 

proposed by Walter Stahel (1997) and its objective is “to create the highest possible use 

value for the longest possible time while consuming as few material resources and energy as 

possible. The functional economy is therefore more sustainable, or dematerialised, than the 

present economy, which is focused on production as its principal means to create wealth and 

material flow”.  

Environmental technology is considered as a tool to reduce the impacts of consumption and 

production on environment and helps industries to be competitive in the market. It is 

emphasized by Swentec: Swedish Environmental Technology Council (2008) that climate 

and energy issues are important subjects in the international market and environmental 

technology is a rapidly growing concept at present time. In addition, Swentec (2008) stated 

that “Global interest in energy and environmental technology is accelerating at the same 

time as industrialization in major growth markets is increasing the need for technology to 

promote sustainable development.” Thus, environmental technology plays important role in 
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the economy of countries which are strong in delivering such solutions. Firms that are active 

in or have potential for export of environmental technology should take advantage of 

appropriate business models within the firms‟ context. Such business models should manage 

the possibilities in different markets and compete on foreign markets.   

1.2. Problem definition 

Many companies have developed environmental technologies especially in Sweden and much 

in-house knowledge in this area. Therefore, there is great potential for them to exploit this 

knowledge. Some of these companies are interested in boosting export of their technologies. 

In the sustainability view, apart from economic benefits gaining, export is advantageous for 

the environment too. In this way, other countries can be benefited from the developed 

environmental technologies as mentioned in Swentec (2008): “In many parts of the world, 

major investments are needed to tackle environmental problems”.  

In a volatile and uncertain global market, firms should improve their business models through 

cutting-edge business concepts to be competitive and have less impact on the environment. 

This can pave the way for sustainability also. In most of the business models literature, 

creation of value for customer is the core element. Thus, offering (combination of product 

and service) is based on appropriate identification of value for customers. Regarding 

environmental technology, its market expansion should be managed in two aspects of 

technology and business development (Cerin, et al., 2007). It seems that development in 

technology has got attention from scholars but there is a lack of literature in the business 

model of environmental technology.  

1.3. Thesis background 

This project is conducted as part of a larger research project titled “Business models for 

market expansion of Swedish municipal environmental technology” being carried out in 

environmental technology and management division at Linkoping University. The study 

scope is not limited to Swedish municipal environmental technology in order to find more 

related literature. In the theoretical concepts, the major concepts used in the larger project are 

as follow: business model, product service systems, internationalization and customization. 

Business model, product service systems and customization concepts are focused in this 

study. 

1.4. Purpose 

The general purpose of this master thesis is to explore the appropriate elements of business 

model and offerings for export of environmental technology by application of relevant 

theories and analysis of business model of companies which are active in export of 
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environmental technology or intend to export. In this regard, specific business characteristics 

of environmental technology which have effect on designing the business model are 

identified. In addition, the requirement for customization of offering according to customers‟ 

needs is studied. The thesis explains several theoretical concepts and their relations regarding 

the business model. In general, the results are useful for the field of environmental 

technology export. Specially, the results provide information for companies interested in 

export of environmental technology. 

1.5. Research goals 

This research performs an analysis of business model elements in the field of environmental 

technology. The goal is to develop suggestions regarding important elements addressed in 

business models in the context of environmental technology export about the case studies. 

Research questions are formulated as following:  

1- What are the environmental technologies characteristics which have effect on the 

firm‟s business model and offering to export?  

2- How does customization need to be done for export of environmental technologies?  

3- How does offering need to be formed in the field of environmental technologies 

export?  

4- What are the current business models of active firms in environmental technology 

export?                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                               

1.6. Limitations 

A significant limitation in this research is about the empirical data which are gathered from a 

municipality-owned company, its subsidiaries and a private company in Linkoping/Sweden. 

This affects the possibility of generalization of results. The ambition to reach a large number 

of case studies in municipality-owned and private sectors is not met due to the time limitation 

and lack of available contacts.  
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2. Theoretical framework 

Related theories and definitions help researcher to find answers for research questions and 

provide guidelines. Voss, et.al. (2002) stated that without theory, making meaningful sense of 

empirical data is impossible. Theoretical framework of this study is explained as follows.  

2.1. Environmental Technology 

According to Kueher (2007), ET is used as the abbreviation for Environmental Technology in 

this report. In this part, first ET and its categories are defined. Then some of ET 

characteristics which influence its business are described.  

2.1.1. ET definition 

Different authors proposed various definitions for ET. Kueher (2007) stated: 

“ET reduces pollution at least in one environmental medium, only accepting the 

transformation of emissions into another form or into another medium as a short term 

measure in order to cope with harmful pollutants. Thus, ET implements the 

continuous improvement of processes, products and services by the conservation of 

raw materials and energy and by the reduction of toxic substances, waste and 

emissions within the production cycle.‟‟(Kueher, 2007)  

SWENTEC (2008) provided a comprehensive definition for Swedish environmental 

technologies. It is mentioned that this definition is in consistent with the definition of ET used 

by both the EU (European Union) and the OECD (Organization for Economic Co-operation 

and Development). It defined ET as: 

"All the technology that directly or indirectly contributes to a better environment. ET 

covers goods, systems, processes and services which provide clear environmental 

advantages in relation to existing or alternative solutions viewed from a life-cycle 

perspective.“ 

This contains technologies for reducing the emission of pollutants, producing clean water and 

air, more efficiently use of energy and natural resources, and the technical systems for 

decreasing or eliminating the negative environmental impact of technology.  

“This approach not only contains technology and technical systems, but also provides 

a systematic approach to the whole supply chain for integrated system solutions 

which also cover recycling or management of waste products.” 

(SWENTEC, 2008) 
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2.1.2. ET categories 

Different categories are defined based on different parameters and definitions for ET. As a 

wide-ranging one, NUTEK: Swedish Agency for Economic and Regional Growth (2002 cited 

in Cerin, et al., 2007, p.15) categorizes Swedish ET based on the European Commission‟s 

reports from 2002 and the developed ET types in Sweden. It identifies three categories for ET 

as following: 

- "Pure environmental technology": includes pollution and waste. Main application 

areas: water and waste water treatment, energy technology and emission monitoring. 

- "Environmentally efficient products and services": To reduce and minimize the 

environmental burdens such as minimizing material consumption and waste 

generation, choosing more environmentally sound materials. 

- "Innovative environmental solutions": Major changeover and system swifts in several 

stages of the value chain or market. Often investment intensive, high risk, but with 

great market potential. Typical innovative environmental solutions are PSS (Product 

Service Systems) and renewable energy sources. 

2.1.3. ET characteristics 

Gonzales (2009) identified some characteristics of ET which may have effect on their 

development and adoption. The mentioned characteristics come as following: 

1- “The inertia to stick to existing technologies” 

2- Complexity (for example: additional training is needed) 

3- Compatibility with the existing production systems  

4- High initial investment 

On the other hand, for development and adaption of different types of ET different 

determinants may be considered which are different from country to country (Gonzales, 

2009). For instance, most of EOP (End Of Pipe) technologies do not influence production 

process but they are mostly influenced by policies (Gonzales, 2009). Corvellec and Bramryd 

(2012) studied the business model of two waste management companies in Sweden and 

found that they are dealing with four different markets as: political market, waste-as-material 

market, technical market and commercial market. Working with all of these markets which 

have different attributes and handling their interrelationships are strategic challenges for such 

companies (Corvellec and Bramryd, 2012).  
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2.2. PSS 

It is mentioned by several authors such as Mont (2004), Sakao, et al. (2009), Spring and 

Araujo (2009) and Ulaga and Reinartz (2011) that shifting business trend from consuming 

physical products to consuming solution-based services has been pointed out as an 

achievement of functional economy. For this, providing services are mentioned as crucial 

activities in value creation and a way of making distinction of a company from its 

competitors. In the economic perspective, services are going to be looked as profit centers 

rather than cost centers. Hence, companies offer a combination of services and products as an 

integrated offer.  

The main concept of PSS is “selling performance instead of selling goods” (Stahel, 1998). 

According to Spring and Araujo (2009), the PSS approach roots in industrial ecology and its 

objective is to reduce consumption of materials. Mont (2002) suggested PSS often make 

changes in the structure of ownership for instance renting, leasing and alike. Manzini and 

Vezolli (2003) proposed an integrative approach to PSS as “an integrated combination of 

products and services” (Manzini and Vezolli, 2003). Windahl and Lakemond (2010) called 

PSS as "Integrated Solutions" which includes a combination of product and services plus 

knowledge. Baines et al. (2007) defined it as an innovation strategy in business. Spring and 

Araujo (2009) stated that the term “bundle” is used for any combination of products and 

services in OM (Operation Management) literature. 

Anderson and Narus (1998) described the term “value” in business market as: “the worth in 

monetary terms of the technical, economic, service, and social benefits a customer company 

receives in exchange for the price it pays for a market offering”. It should be mentioned that 

in industrial markets there are different stakeholders in purchasing organizations and they 

may derive different benefits for a single market offering. In PSS, solution and service 

business concepts literatures it is considered that industrial customers can receive value from 

suppliers offerings based on outcomes instead of owning capital equipment (Mont, 2004; 

Sakao and Shimomura, 2006 ; Windahl and Lakemond, 2006; Lay, et al, 2009; Sakao, et al., 

2009). 

IPSO (Integrated Product Service System Offering) and IPSE (Integrated Product Service 

System Engineering) are named by a group of researchers in Sweden (Sakao, et al., 2009). 

IPSO is defined as: “an offering fulfils predefined needs and consists of a combination of 

physical products, services and systems that have been integrated, developed and optimized 

from a life-cycle perspective in relation to the defined need (e.g. customer value”). IPSE is 

introduced as: “a new way of engineering to provide IPSO consisting of various activities 
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addressing different life cycle activities” (Sakao, et al., 2009). IPSE and IPSO are growing 

multi-disciplinary concepts in industries which have impact on company‟s design processes 

of product and service and strategic decision making (Lindhal, et al., 2009).  

2.2.1. PSS benefits 

The benefits of implementation of the PSS approach in firms can be as follows: closer to 

customers, increase knowledge about customer needs, increased potential to optimize for the 

customer and getting paid for knowledge, reducing costs (material development, marketing 

and alike), disappearance of second-hand market, redesign of ongoing product by considering 

environmental issues, more control over the product throughout its whole lifecycle, increased 

insight into the product nature, finding new degree of freedom during the planning of product 

and development activities, creation of a new sustainable design type of product, redefinition 

of core business to create new business opportunities and providing the area for fostering 

innovation practices  (McAloone and Andreasen, 2004). 

2.2.2. PSS categories 

Tukker (2004) categorized PSS into three main categories as:  

1."Product-oriented services" 

2."Use-oriented service" 

3."Result-oriented service" 

In the first category the business model is based on selling product with some extra services.  The 

second category is still relied on product but the producer is the owner of product.  In the last 

category, the result is the center and provider tries to meet the agreed result for customer.  

2.2.3. PSS contract types 

IPSO has different types of contracts. Lindahl, et. al (2009) have given the following contract types in 

the concept of IPSO: 

 Insurance contracts: In this type, payment is done for the function (not an equipment) 

which the provider supplies. This is usually used for rental or financial leasing. 

 

 Rental contract: This type is for using the equipment which customer pays a fee to 

supplier, such as renting an apartment. 
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 Financial leasing: An interest rate is paid by customer. "At the end of a leasing 

contract period the customer usually owns the product, or has the right to buy it at 

very low price (terminal value)". 

 

 Lease and take back: This type of contract shows that the owner of the hardware 

equipment will remain by supplier at the end of leasing period. "Until then, the 

equipment is handled as if it was owned by the customer". 

  

 Pay-per-use: In this type, based on an amount in a predefined scale customer is 

charged. 

 

 Pay-per-hardware unit: This type is "similar to traditional hardware selling", but the 

price of the hardware unit contains the service. 

 

 Pay-per-service unit: It is also similar to traditional service selling (per hour or per 

specified service), but the price of the service contains the hardware.  

 

 Performance-based contract: In this contract type customer pays based on the 

performance of the offerings. It can be associated with “profit sharing”. ESCO 

(Energy Saving Company) makes this contract type particularly targeting the energy 

efficiency of customers.  

 

 Demonstration contract: It contains a combination of a performance-based contract 

and a before-hand demonstration period. In the period of demonstration, the company 

provides “trial” service, where the supplier takes some risk.  

(Lindahl, et. al, 2009) 

 

2.3. Customization 

Nowadays, the market is competitive and unpredictable. In addition, products life cycles 

become shorter and shorter. Therefore, the ability to offer customers everything they want, 

whenever and wherever they require and by anyway they prefer, are the goals of mass 

customization (Hart, 1995).  

Mylonakis (2004) mentioned that mass customization is a great business opportunity and the 

same as a business revolution in the field of production. It is a shift from a client-oriented to 

client-centered business which fulfills customer requirements by “developing, producing, 

marketing and delivering goods and services with enough variety and customization” 
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Mylonakis (2004). In terms of marketing strategy, Balabanis, et al. (2004) stated that finding 

answer for the question “whether the various product, price, promotion, and distribution 

elements should be standardized or adapted to local market conditions and tastes” is very 

important. Decision making about standardization versus customization depends on the 

situation and should be done based on analysis of environment, industry and firm-specific 

factors (Balabanis, et al, 2004).  

Shoham (1999) stated that to use a standardization strategy in export, some determinants 

should be considered: “country image, competitors' similarity, competitive position 

similarity, physical market environment, legal environment, governmental influences, and 

media similarity”. Taking advantage of standardization is useful when the target market or its 

competitive environment is similar to that in home market. Therefore, customization 

improves export performance when the target market is different or contains many 

competitors. Hart (1995) proposed that study of four key decision factors in organizations to 

pursue mass customization strategy as “customer sensibility, process amenability, competitive 

environment and organizational readiness”. He also emphasizes that mass customization is a 

unique strategy for each firm and cannot be copied from one organization to another. It is a 

context based strategy and "not a „one size fits all‟ business approach" (Hart, 1995).  

To reach mass customization strategy, identification of customer values and making a direct 

"learning relationship" between company and its customers seems necessary. Successful 

implementation of such an approach requires appropriate strategy, technology and service 

(Mylonakis, 2004). To pursue customization goals, companies usually use flexible 

manufacturing systems and apply modular and platform architecture in design of products.  

Modularization is based on functional concerns and modular components can be assembled in 

different configuration. In platform architecture, the common platform is shared by a family 

of products and services. (Anderson and Narus, 1995; Hart, 1995; Sudjianto and Otto, 2001; 

Sakao and Fargnoli, 2010).  

Another differentiation way of offerings is services. Services should be designed during 

designing products in order to “achieve a good balance between value and costs” (Sakao and 

Shimomura, 2007). Thus, companies can provide flexible service offerings. In this regard, 

services must be analyzed and “decided that which services should be offered as standard 

and which services can be offered as options”. For instance, “naked solutions or naked 

systems” are the minimum services provide value for all customers in the segment and they 

are sold in the lowest possible price. Then, they will be “wrapped” with options valued by 

individual customers in the segment (Anderson and Narus, 1995).  
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2.4. Business Model 

In this part, first the definition of business model reviewed and then different approaches for 

business model are explained. Finally, a summary of reviewed business models is presented.  

2.4.1. Business model Definition 

Different authors have provided different definitions for business model. Osterwalder and 

Pigneur (2010) proposed a simple and holistic definition for business model as: “the rational 

of how an organization creates, delivers and capture value”. Anderson and Narus (1998) 

described the term “value” in business market as: “the worth in monetary terms of the 

technical, economic, service, and social benefits a customer company receives in exchange 

for the price it pays for a market offering”. Osterwalder and Pigneur (2010) also described 

that “the business model is like a blueprint for a strategy to be implemented through 

organizational structures, processes, and systems”. 

In assessment of business model, Timmers (1999) stated that a business model should be able 

to capture vital elements of organizational strategy to form a coherent and compelling whole 

model. Mason and Spring (2011) emphasized that business model is an “incrementally 

emergent and ever-changing” entity. It is not just designed and then implement but it 

changes and improves through “strategy-as-practice”. Business model illustrate a “shared 

understanding of routinized action as embedded in collective cognitive and symbolic 

structures of shared knowledge”.  

Business model shows activities of a business and its relationship to other actors and 

networks in the market (Mason and Spring, 2011). Spring and Araujo (2009) in their research 

about “service, services and products” found that “business model is useful as an integrating 

concept”.  

 

2.4.2. Business models' approaches 

Scholars have various approaches to form elements of business model. Some of them have a 

generic view by considering many elements, some others limit business model to only a few 

elements and some authors generate a framework for specific type of industry or cases. 

Summary of studied business model explained as following. Table 1 shows the reviewed 

business models and their targets. 
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Table 1. Reviewed business models and targets 

Number Approach Targetting Cases 

1 
Business Model (Osterwalder and 

Pigneur, 2010) 
General view 

It is used in IBM, Ericsson, 

Deloitte, the Public Works 

and Government Services of 

Canada and many more. 

2 
Business Model framework (Mason 

and Spring, 2011) 
General view 

Used to explore 

developments within the 

recorded music market 

across three centuries. 

3 

The typology of service-based 

business concepts (Lay, et al., 

2009) 

Focusing on PSS 
Extracted from multiple 

case studies. 

4 

Business models of heat 

entrepreneurship in Finland 

(Okkonen and Suhonen, 2010) 

Heat energy 

production in 

Finland 

Five cases in heat energy 

production at Finland 

 

Short introduction of each approach come as following and more descriptions will be 

presented later. 

 

1. Business Model (Osterwalder and Pigneur, 2010) 

They introduce business model canvas which builds up from 9 blocks as following: 

“customer segments, value proposition, channels, customer relationships, revenue 

streams, key resources, key activities, key partnerships, cost structure”. All of the 

mentioned building blocks have to work aligned together in a business model to create, 

deliver and capture value. Figure 1 includes building blocks of a business model. 

 

 

 

 

 

2. Business Model (Mason and Spring, 2011) 

 

 

 

figure 1. The nine building blocks of business model (Osterwalder and Pigneur, 2010) 
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2. Business Model framework (Mason and Spring, 2011) 

Mason and Spring (2011) proposed three core elements for business model: technology, 

market offering and network architecture. Then related theories were examined through 

relevant literature in technology and innovation studies, industrial marketing, operations 

strategy, and evolutionary economics. Therefore, for each element multiple dimensions were 

identified. Figure 2 shows their framework for presentation of business model.  

 

 

 

 

 

 

 

 

 

Mason and Spring (2011)  emphasized that three levels should be considered for development 

of business model concept, zooming in and zooming out as: individuals level to find how 

individuals(entrepreneurs) interact to develop their business model by Doganova and 

Eyquem-Renault (2009 cited in Mason and Spring, 2011, p.1033); firm level by Chesbrough 

and Rosenbloom (2002 cited in Mason and Spring, 2011, p.1033); and industrial or market 

level to understand e-commerce by Mahadevan (2000 cited in Mason and Spring, 2011, 

p.1033).  

 

3. The typology of service-based business concepts (Lay, et al., 2009) 

Lay, et al. (2009) identified parameters as following: ownership during phase of use, 

ownership after phase of use, responsibility for production personnel, responsibility for 

maintenance personnel, payment model, number of customers, location of operation. 

For each parameter there are some options. Lay, et al. (2009) used the mentioned set of 

parameters to develop a common framework as shown in the figure 3. 

  

Business  

Model 

Technology:  

Product, Core,  

Process, Infrastructure 

 

Market Offering:  

Artifacts, Access,  

Activities, Value 

Network 

Architecture: 

Market & standards, 

Capabilities, 

figure 2. Business model elements (Mason and Spring, 2011) 
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Options 

Options 

 

 

 

 

 

 

 

 

 

 

4. Business models of heat entrepreneurship in Finland (Okkonen and Suhonen, 2010) 

Okkonen and Suhonen (2010) studied the business models of heat energy production in 

Finland. They stated several factors influence transferring of know-how and technologies 

between regions such as operational and demand environments, transferred objects, involved 

stakeholders involved in processes and transfer media.  

Okkonen and Suhonen (2010) identified four main parameters in business models for their 

study as: investment, ownership, operation (heat production, fuel supply) and earning logic.  

 

2.4.3. Business models' elements 

By looking at the elements of mentioned business models, it can be said that there are many 

similarities among them. Therefore, similar elements can be categorized. The purpose is to 

cover different variation of possible elements and to make easier gathering data in the 

empirical phase of the study. 

Hence, in the first step the two business models having general target are reviewed and 

compared for categorizing of the elements. In the next step, the typology of service- based 

business concepts is reviewed and compared with the results of the previous step. In the last 

During 

phase of use 

After phase 

of use 

 

 

Ownership 

Customer Leasing bank Equipment 

producer 
Operating joint 

venture 

Characteristic Features Options 

Equipment 

producer 
Leasing bank Operating joint 

venture 
Customer 

 

Personnel 

Manufacturing 

 
Maintenance 

 

Equipment producer Operating joint 

venture 

 

Customer 

Equipment producer Operating joint 

venture 

 

Customer 

Location of operation 

 

Equipment producer's 

establishment 

Establishment "fence to 

fence" to the customer 

Customer's 

Establishment 

Single/multiple customer 

operation 
In parallel operation for multiple 

customers 

Operation for a single customer 

Payment model 

 

Pay for 

equipment 

Pay for 

availability 
Pay per unit Fixed rate 

figure 3. Morphological Box as a framework to describe new business concepts (Lays, et al, 2009) 
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step, the business models of heat entrepreneurship in Finland are reviewed as a sample. Table 

2 shows the mentioned business models and their elements. 

 

  
Approach Elements/parameters BM types/typologies

Business Model 

(Osterwalder and Pigneur, 

2010)

Building blocks:  

• Customer segments

• Value proposition

• Channels

• Customer relationships

• Revenue streams

• Key resources

• Key activities 

• Key partnerships

• Cost structure

Business model 

framework 

(Mason and Spring, 2011)

Core elements:

• Technology:

    - Product

    - Process

    - Core

    - Infrastructure

• Network Architecture:

    - Market and standards

    - Capabilities

    - Transactions

    - Relationships

• Market offering:

    - Artifacts

    - Activities

    - Access

    - Values

3. The typology of service-

based business concepts

(Lay, et al, 2009)

Parameters:

• Ownership during phase of use

• Ownership after phase of use

• Responsibility for production 

personnel

• Responsibility for maintenance 

personnel

• Payment model

• Number of customers

• Location of operation

Typologies:

• Focus on payment and ownership

• Operational focus

• Finance/operational focus at customer 

site

• Finance/operational focus at supplier site

• Involvement of a joint venture

Business models of heat 

entrepreneurship in 

Finland 

(Okkonen and Suhonen, 

2010)

Parameters:

• Investment

• Ownership

• Operation

• Earning logic

BMs in practice:

• Public utility or company

• Public–private partnership

• Private companies and cooperatives

• Network model of a large company

• Energy saving company (ESCO)

• Franchising

Table 2. Business model approaches, their elements and typologies 
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Step1:  Osterwalder and Pigneur (2010) and Mason and Spring (2011) approaches 

In this step the elements of the above business model approaches is reviewed based on 

the similarity. Similar elements in the aspect of concept are divided into categories. It 

should be considered that some of the elements can be placed in more than one 

category, but they are assigned to the most related one according to the purpose of 

making category. The mentioned categories come as following: 

1- Market: Osterwalder and Pigneur (2010) defined customer segment block as 

various groups of people or organizations which the company wants to serve. 

Osterwalder and Pigneur (2010) stated value proposition block explains tailored 

offering which creates value for specific customer segment. Channels block in 

Osterwalder and Pigneur (2010) business model consists of communication, 

distribution and sales channels which deliver value to customers. In addition, 

customer relationships block in their business model addresses the type of 

relationship which company establishes for specific customer segment 

(Osterwalder and Pigneur , 2010).  

Market offering in Mason and Spring (2011) focuses on the nature of the 

producer-user interaction. Its concept is “not a physical product, but a way to 

reconfigure activities and stimulate and enable value creation” (Normann, 2001 

cited in Mason and Spring, 2011, p.1035). It contains four dimensions as artifacts, 

access, activities and value. Different combinations of artifacts, access to 

supplier(s) capabilities, activities performed by supplier(s) on the customer and/or 

its property leads to creating value. 

 

2- Finance: Osterwalder and Pigneur (2010) considered the revenue stream block for 

demonstration of the cash which company obtains from making value for 

customers. Cost structure is also included in their model in order to describing all 

costs incurred to operate business model. Osterwalder and Pigneur (2010) Mason 

and Spring (2011) considered network architecture-transaction element in their 

model. Transaction is explained by Williamson (1985 cited in Mason and Spring, 

2011, p.1035) as: “transaction occurs when a good or service is transferred 

across a technologically separable interface”.  Transactions occur between firms 

to make the architecture of revenue. 

 

3- Resources: Key resources block in Osterwalder and Pigneur (2010) model point 

out important assets such as physical, financial, intellectual or human for working 

of a business model. Mason and Spring (2011) proposed technology element 
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which contains four dimensions as product, process, core and infrastructure. 

Process technologies are those used for manufacturing of products or deliver 

services. Core technologies are particular technologies to deliver product 

technology. Infrastructural technologies are those for supporting other described 

technologies and enabling connections. In addition, network architecture-

capabilities (direct) in their business model is explained here. “Capabilities can be 

understood as the know-how that is retained, maintained and developed by an 

organization over time.” (Mason and Spring, 2011) 

 

4- Activities: Osterwalder and Pigneur (2010) mentioned key activities block which 

deals with vital things a firm does to offer a value proposition and earn revenue. 

Porter (1985) categorized firm‟s activities to earn value for customer in two 

categories of supporting and primary activities. Supporting activities contains 

“infrastructure, human resource management, technology development and 

purchasing”. Primary activities include “inbound logistics, operations, outbound 

logistic, marketing and sales, service” (Porter, 1985). 

 

5- Partnership: Key partnership block in Osterwalder and Pigneur (2010) embraces 

network of suppliers and partners which are required to business model works. 

Network architecture-capabilities (indirect) element in Mason and Spring (2011) 

as used by Loasby (1998 cited in Mason and Spring, 2011, p.1035) means 

capabilities of other networks the organization have access. Network architecture-

markets and standards element of Mason and Spring (2011) is formed to have easy 

access to capabilities of network counterparts. Since after market exists, standards 

are developed. Standards make via lobbying and power plays of key firms in 

specific markets. In addition, the network architecture-relationships element deals 

with connections in the network (Mason and Spring, 2011). 

Table 3 shows the described category and included elements. 
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Table  3 . Categories of business model elements with general target 

Business model parameters Category No. 

Osterwalder and Pigneur (2010) 

 Customer segments  

 Value proposition  

 Customer relationships  

 Channels 

 

Mason and Spring (2011) 

 Market offering-artifacts, activities, access, value  

 

Market 1 

Osterwalder and Pigneur (2010) 

 Revenue stream 

 Cost structure 

 

Mason and Spring (2011) 

 Network architecture-transactions  

 

Finance 2 

Osterwalder and Pigneur (2010) 

 Key resources  

 

Mason and Spring (2011) 

 Technology-product, process, core, infrastructure  

 Network architecture-capabilities  

 

Resources 3 

Osterwalder and Pigneur (2010) 

 Key activities  

 

Activities 4 

Osterwalder and Pigneur (2010) 

 Key partnership  

 

Mason and Spring (2011) 

 Network architecture-markets and standards  

 Network architecture-relationships  

 

Partnership 5 
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Step 2: Lay, et al (2009) approach 

Lay, et al. (2009) made an attempt to find a set of parameters in related scientific papers to 

come up with a common framework for service based business concepts. They reviewed new 

business concepts in the literature of marketing, sustainability and sector-specific trends. New 

business concepts include full service contracts, performance-based contracting, integrated 

solutions, functional product, functional sales, service, product service systems, product-life 

extension services, chemical management services and energy service contracting. The 

benefits of using new business concepts are: property rights, reduction of lead time, economy 

of scale, high efficiency and longtime life, standardized and modularized machines (Lay, et 

al., 2009). 

They applied their framework to multiple case studies and develop a typology for new 

business concept. Doty and Glick (1994) defined typologies: „„Complex theoretical 

statements developed to predict variance in dependent variables. They are a unique form of 

theory based on a set of ideal types.‟‟. By selection of different options for each parameter, 

new business concept is developed.  They proposed a preliminary typology of new business 

concepts as table 4. 
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Table 4. New business concepts (Adapted from Lay, et al, 2009) 

 

 

Parameter        Typology                        

Type 1:  

Focus on 

payment and 

ownership 

Type 2:  

Operational 

focus 

Type 3: 

Finance/ 

operational 

focus at 

customer site 

Type 4: 

Finance/ 

operational 

focus at 

supplier site 

Type 5: 

Involvement 

of a joint 

venture 

ownership during phase 

of use 

Equipment 

producer 

Leasing bank/ 

Customer 

Equipment 

producer 

Equipment 

producer 

Operating 

joint venture 

ownership after phase of 

use 

Equipment 

producer/ 

Customer 

Leasing bank/ 

Customer 

Equipment 

producer 

Equipment 

producer 
Customer 

responsibility for 

manufacturing personnel 
Customer 

Equipment 

producer/ 

Customer 

Equipment 

producer/ 

Customer 

Equipment 

producer 
Customer 

responsibility for 

maintenance personnel 
Customer 

Equipment 

producer 

Equipment 

producer 

Equipment 

producer 

Equipment 

producer/ 

Operating 

joint venture 

location of operation 
Customer's 

establishment 

Customer's 

establishment 

Customer's 

establishment 

Equipment 

producer's 

establishment/ 

Establishment 

"fence to 

fence" to the 

customer 

Customer's 

establishment 

Single/multiple customer 

operation 

Operation for 

a single 

customer 

Operation for 

a single 

customer 

Operation for 

a single 

customer 

In parallel 

operation for 

multiple 

customers/ 

Operation for 

a single 

customer 

Operation for 

a single 

customer 

payment model pay per unit 

pay per unit/ 

pay for 

availability/ 

fixed rate 

pay per unit pay per unit 
pay for 

equipment 

 

Based on the parameters concepts and the purpose of categorizing elements, parameters can 

be grouped in the categories of the previous step. Another group can be added to the previous 

categories as category 6: Ownership and Responsibility. Thus, "ownership during phase of 

use and after phase of use, responsibility for production and maintenance personnel" are 

placed in category 6: Ownership. "Payment model" in category 2: Finance and "number of 

customers and location of operation" can be positioned in category 1: Market. Hence, 

categories for business model elements with general target shown in table 3 are improved as 

illustrated in table 5. 
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Table  5 . Categories of business model elements 

Business model parameters Category No. 

Osterwalder and Pigneur (2010) 

 Customer segments  

 Value proposition  

 Customer relationships  

 Channels 

 

Mason and Spring (2011) 

 Market offering-artifacts, activities, access, value  

 

Lay, et al (2009) 

 Number of customers 

 Location of operation 

 

Market 1 

Osterwalder and Pigneur (2010) 

 Revenue stream 

 Cost structure 

 

Mason and Spring (2011) 

 Network architecture-transactions  

 

Lay, et al (2009) 

 Payment model 

 

Finance 2 

Osterwalder and Pigneur (2010) 

 Key resources  

 

Mason and Spring (2011) 

 Technology-product, process, core, infrastructure  

 Network architecture-capabilities  

 

Resources 3 

Osterwalder and Pigneur (2010) 

 Key activities  

 

Activities 4 

Osterwalder and Pigneur (2010) 

 Key partnership  

 

Mason and Spring (2011) 

 Network architecture-markets and standards  

 Network architecture-relationships  

 

Partnership 5 

Lay, et al (2009) 

 Ownership during phase of use 

 Ownership after phase of use 

 Responsibility for production 

 Maintenance personnel 

Ownership 

and 

Responsibility 

6 
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Step 3: Okkonen and Suhonen (2010) approach 

Since the business models of this approach are developed for heat entrepreneurship in 

Finland, they are considered as a sample. As mentioned earlier, Okkonen and Suhonen (2010) 

identified four parameters in their cases. These parameters can be placed in the defined six 

categories as: investment and earning logic in category 2: Finance, operation (heat 

production, fuel supply) in category 4: Activities and ownership in category 6: Ownership and 

Responsibility. 

Each parameter can contain different options. Okkonen and Suhonen (2010) studied the 

parameters in five cases in heat energy in Finland. In result, they identified six business 

models of heat energy in practice as following: 

 Public utility or company: In this business model, traditionally municipalities have 

taken care of heat production as their own responsibility. It can be implemented by 

two organization models as: public utility and public company. "Public utility is part 

of the municipal economy but has more independence compared to other 

departments." Thus the municipal council decides on the operational and economic 

objectives of it. 

 Public–private partnership: In this business model, the customer (e.g. municipality or 

industry) invests and owns the heat production equipment and an entrepreneur takes 

care of the fuel supply and heat production. In case of large heating productions, a 

group of entrepreneurs are involved and responsibilities are shared based on their 

strength. Payment in smaller units is done in part time basis. 

 Private companies and cooperatives: Investment is done by private companies and 

cooperatives. In the customers view, outsourcing is beneficial for them because they 

can save their resources for main industrial processes or other activities.  

 Network model of a large company: This model is usually appropriate for large-scale 

heat production or small-scale companies plan to expand their production. In this 

model, entrepreneurs cooperate with large-scale companies and take advantage 

through network and scale effects. "A large-scale enterprise can organize heat 

production in two ways: (1) an enterprise invests in and owns the production 

equipment and takes responsibility for heat production or (2) a customer invests in 

and owns the equipment, but the enterprise is responsible for heat production." In 

both of cases, fuel supply and heat production activities and responsibilities are shared 

between subcontractors by large company. 
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 Energy saving company (ESCO): "ESCO is a legal entity delivering energy services 

or energy efficiency measures to a customer‟s premises". It has an energy saving 

concept to improve energy efficiency and produce and utilize renewable energy. For 

this purpose, ESCO shares financial risks with its investments. "The payment for the 

services delivered is based on the achieved energy efficiency improvements, reduced 

energy costs or other agreed performance criteria." (Bertoldi, et al.,2006, 2007; Berg, 

et al., 2010) 

 Franchising: In this business model, franchiser and franchisee have a contract. The 

franchiser developed business model and give the privilege to the franchiser to use the 

business model based according to the contract (Okkonen and Suhonen, 2010). 
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3. Research methodology 

In this chapter, the steps to conduction of research and related theories are explained.  

3.1. Formulation of research questions 

As mentioned in the introduction part, this project is a part of a larger project which was 

divided into two projects based on the involved concepts. Thus, the overall purpose of this 

research was determined. At first many questions were formulated. Then during the literature 

review, research questions were refined and improved. The first research question was 

formulated to shed light on business of ET which provides basic view for the other research 

questions. 

3.2. Research approach 

This research is based on gathering data as much as possible to have the possibility of gaining 

a deeper view into the information which are more important. Research questions are types of 

"what" and "how" questions. Hence, the aim of the research is to make suggestions not to test 

a hypothesis. Therefore, the approach of research is exploratory qualitative. Reynolds (1971) 

stated in exploratory approach more information regarding a phenomenon is collected to 

come up with suggestions.  

3.3. Search for literature 

For finding appropriate articles and reports, different search methods were used as: 

 Searching in available databases at LiUB (Linkoping University Library) such as Web 

of Science, Academic Search Premier, Business Source Premier and Scopus. 

 Searching in inderscience website 

 Google searching 

 Searching  in the second reference lists  

 Searching in companies' websites and their annual reports 

At first, the main keywords in searching were: “export”, “business model", ”product service 

system”, "customization" and “environmental technology”. During literature review, other 

related keywords were identified and added in searching such as “service business concept”, 

“service marketing”, “industrial marketing” and “operation management strategy”. For 

selection of articles to use in theories of study the following parameters were applied: the 

number of citations, prominence of authors, year of publication and in one case the idea of a 

scholar in the subject.  

https://lt.ltag.bibl.liu.se/login?url=http://isiknowledge.com/
https://lt.ltag.bibl.liu.se/login?url=http://isiknowledge.com/
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It should be said that there was no article found which discussed the business model for 

export of ET. Thus, the related literature for the design of research and making questions for 

the empirical study was gathered from different sources presented in the literature chapter as 

shown in the figure 4. Hence, literatures for customization, ET characteristics, PSS and 

business model were collected separately.  

 

 

 

 

 

 

 

 

 

 

 

 

 

3.4. Research method 

Since the thesis approach is explorative and in-depth investigation for business model is 

required, finding active companies in this subject and understanding their business model is 

very helpful. Thus, case study methodology is an effective selection for this study. According 

to Voss, et.al. (2002) a case study is a mean to obtain an understanding about a phenomenon 

by using cases as the basis of the study. The main purpose of a case-study research is to make 

an in-depth investigation about a specific subject. As mentioned before this study is a part of 

project conducted in environmental technology and management division in Linkoping 

University.  

The cases of this study include Tekniska Verken and its subsidiaries as a municipality-owned 

company and SBI (Swedish Biogas International) as a private-owned company. Tekniska 

ET Customization 

PSS 
Business 

models 

Business models 

for export of ET 

figure 4. Concepts used for the research design 
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Verken is located in Linkoping and has a structured approach in export of ET. SBI, the ex-

subsidiary of Tekniska Verken, is an active company in ET export. Tekniska Verken has 

some practical cases in export and it developed a business model for export in its subsidiary 

Usitall. A short presentation of the mentioned companies comes in the result chapter of 

report.  

Case study seems an effective method for this research. Because the research aim and 

formulated questions are completely aligned with the advantages of the case study method as 

mentioned by Meredith (1998): 

1. The actual practice of business models for export of ET and their meaningful relations 

to theories can be understood. 

2. By finding the nature and complexity of such a phenomenon, research questions could 

be answered. 

3. The research approach is exploratory and case study helps to find the unknown 

variables. 

 

3.5. Research instrument 

As mentioned earlier, the research approach is exploratory qualitative and for such type of 

research selection of the instrument is very important. Since there could be many variables 

not identified in the literature, conduction of a semi-structured interview for gathering the 

primary data seems appropriate. In the semi-structured interview, interviewees can present 

their opinion about the subject of study freely and in a structured way. Therefore, the 

importance of complete and well-structured questions is clear. The secondary data is 

collected from companies‟ documents and reports.  

Figure 5 shows the model of research in this study. 
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For conduction of interviews, it was decided that both of the aforementioned separated 

projects carry out common interviews. Therefore, interview questions of projects were 

combined and consolidated into one guideline. In this study, planning of interview questions 

is very important in order to acquire the related answers and use interviewees‟ experience. 

Questions for the interview guide were designed base on the decision tree concept. All of the 

interviews were conducted face-to-face and transcribed after the interviews. 

For each concept of the study related literature were used for formulation of questions and 

then they were reviewed and the repeated questions were combined. Categories of parameters 

of business models shown in table 5 helped to make interviews‟ questions for business 

model. As the firms can be in different situations for ET export, three different interview 

guides are prepared: exporters, future exporters and none exporters. Exporter interview guide 

contains 41 questions, future exporter includes 39 and none exporters has 12 questions. None 

exporter interview guide was not used in the interviews because most cases were active in 

export and one case was planning for export. 

It can be said that by determination of causal relationship in designing of questions and 

preparation of different interview guides, the internal validity of study is improved. Figure 6 

shows the process of preparation of interview guide.  

  

Exploratory qualitative 

Method 

Case study 

 

 

Instrument 

Semi-structure interview 

figure 5. The model of research design for this study 
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Appendix shows the interview guides. Regarding their contents, some questions are common 

in both projects and shown in italic. Some of questions are specific for this study and shown 

in underline format.  

The first interview was conducted with Stefan Jacobsson, the head of business development 

of Tekniska Verken, who was introduced by the project supervisor. Then, Stefan Jacobsson 

introduced six people who are expert in the field of this research. All in all, seven interviews 

were held. Each interview was taken along between 60 to 120 minutes. Two of interviews 

were taken place in Linkoping University and the others in the interviewees' place. General 

information about interviewees sorted by the conduction date is shown in table 6. 

 

 

The other project 

Searching  

for literature 

Different approaches 

for business models 

Comparing elements of 

business models 

Comprehensive categories of 

business models elements 

Formulation of 

interview questions 

Refined interview 

guides: 

- Exporters 

- Future exporters 

- None exporters 

ET 

Customization  

PSS 

Refined interview 

questions 

Integration and 

consolidation of questions 

Refined interview 

questions 

figure 6. Preparation process of interview guide 
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Table 6. Interviewees' list 

No. Name Position 
Interview 

form used 
Interview location 

1 Stefan Jacobsson 
Head of business 

development 
Exporters Linkoping University 

2 Per Everhill 
Business development 

manager 
Exporters Tekniska Verken 

3 Lina Wiberg 
Svensk Biogas R&D 

manager 

Future 

exporters 
Linkoping University 

4 Stellan Jacobsson 

CEO of Svensk Biogas 

and market director of 

Tekniska Verken 

Exporter Tekniska Verken 

5 Ann Brynås 
Project manager and 

process engineer in SBI 
Exporter SBI 

6 Mattias Philipson Usitall CEO Exporter Tekniska Verken 

7 Klas Gustafsson Vice president  Exporter Tekniska Verken 

 

3.6. Instrument protocol  

In the interview sessions two interviewers conducted interview which “enhance the creative 

potential of the teams and convergence of observations increases confidence in the findings” 

(Voss, et al., 2002). Each interviewer took care of her/his specific questions to gain related 

answers. Thus, according to Calidone-Lundberg (2006) investigator triangulation as a type of 

triangulation is done in this study. 

In booking time for the interview meetings, the agenda of interview and interview guide were 

sent to the interviewees. Thus, they know about the interview's questions in advanced. 

Interview data were gathered through recording (with the permission of interviewees) and 

taking notes. "Immediately after the interview, interviewers cross checked facts and 

impressions" (Eisenhardt and Bourgeois, 1988). 

According to Yin (1984 cited in Eisenhardt and Bourgeois, 1988) several rules for holding 

interview in this research were followed: 1- „24 hour” rule: detail interview notes and 

impressions were completed within one day of the interview. 2- Since all interviews were 
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transcribed, all data are included, apart from its importance. 3- Finished interview notes with 

interviewers‟ impressions. By using investigator triangulation, the mentioned recoding 

instruments and interview rules the construct validity and reliability of study are increased. 

 

3.7. Data Analysis 

Secondary data were gathered from companies' websites, annual reports and available 

documents in internet which help to have a general view on cases during the further phases. 

The written copies of interviews were read carefully and an attempt was made to put 

information under relevant categories. The categories extracted from the research questions 

and business model categories introduced in the literature part. Almost all information in 

transcripts was refined to place in categories.  

Four of interviewees provided information about all export types in Tekniska Verken 

includes Usitall, Svensk Biogas R&D and waste treatment service. There were one 

interviewee from Usitall case, one interviewee from Svensk Biogas R&D and one from SBI. 

About the current business models for all export types in Tekniska Verken's the related 

interviewees had similar insights. It is a fact that all cases had share roots in Tekniska Verken 

which could influence interviews' views. The interviewees from Usitall, Svensk Biogas R&D 

and SBI expressed their views about the relevant export type. Therefore, in the result part of 

report the business models of all export types of Tekniska Verken are presented. The business 

model of SBI is explained as well. 
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4. Results 

In this chapter of report, the results from data collection are presented. First, general 

information about the case study and then the results from interviews are explained. 

4.1. General information 

"Tekniska Verken is a regional company established in 1902 which aims to create an efficient 

community which is sustainable in the long term." It is owned by the municipality of 

Linkoping and its number of clients is about 300,000 private and corporate clients. The 

number of employees is 972 people. Tekniska Verken supplies the following main product-

services: electricity, water, district heating, district cooling, waste management, broadband 

and biogas. (Tekniska Verken, 2012) and (Linkin, 2012) 

4.1.1. Divisions of Tekniska Verken 

Energy from waste: This division supplies district heating and cooling "via its own network 

as well as electricity which is sold on the Nordic electricity exchange." In addition, recycling 

and processing waste and operating landfill sites are done in this division. Waste from more 

than thirty municipalities and recycling companies is incinerated for energy recovery in 

Garstad plant. "Currently, less than five percent of household waste goes to landfill". It 

should be said that by using waste as the primary source of energy, "Linkoping has reduced 

its CO2 emissions by 55 % relative to 1990" (Usitall, 2012b).  

High-quality water: In this division water from lakes and watercourses is purified for 

consumption in houses. In addition, the waste water is purified before returning to nature. 

Also rainwater is collected and transport way. 

Infrastructure: Stadspartner AB subsidiary provides "contract, consulting and planning 

services for new construction, operation and maintenance, project planning and emergency 

preparedness" in the areas of water, waste, district heating, district cooling, electrical power, 

urban networks, property services and improving energy efficiency.  

Networks: Utsikt Nat AB subsidiary do all networks operations. Additionally, the mentioned 

subsidiary is responsible for "maintaining street lighting in Linkoping and offering light 

designs and lighting in outdoor locations." Utsikt is also one of the leading suppliers of safe 

and fast data communication services in the region. 

Renewable electricity for the green market: Bixia AB is an electricity trading company which 

offers electricity and telephone services with competitive prices in the long term. "This 

company is owned by Tekniska Verken and eight other local energy companies". Its 



31 

 

customers are through Sweden and it is one of the companies that buys and sells the "largest 

proportion of electricity produced by small-scale plants". 

Clean vehicle fuel for the environment: Svensk Biogas subsidiary is responsible for market 

development of biogas as a vehicle fuel and also development of processes and production 

concepts. 

Export of Swedish waste-to-energy solutions: "Sweden in general and Tekniska Verken in 

particular, is by many regarded as one of the world leaders regarding waste-to-energy 

solutions." The mission of Usitall subsidiary is to export Swedish waste-to-energy technology 

on the international market. "Usitall is an independent waste-to-energy developer operating 

mainly in Central and Eastern Europe."  Due to the role of Usitall in export, more 

information about it will come later in this chapter. 

(Tekniska Verken, 2012a) and (Linkin, 2012) 

Figure 7 shows Tekniska Verken divisions. 

 

figure 7. Tekniska Verken divisions 

 

4.1.2. Short review of Tekniska Verken 

A summary review on Tekniska Verken comes as following: 

Subsidiaries:  

Utsikt Nat AB, Utsikt Katrineholm Elnat AB, Tekniska Verken Driftum AB, Svensk Biogas, 

Bixia AB and Usitall AB.  
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Production plants: 

 Electricity and district heating power plant in Tornby plant and Garstad plant in 

Linkoping, and power plant in Katrineholm. 

 District heating in Borensberg, Skarblacka, Atvidaberg and Kisa. 

 Electricity in 38 hydropower stations in Ostergotland, Sodermanland and northern 

Smaland. 

 Cooling in Linkoping. 

 Water production in Linkoping. 

 Biogas production in Linkoping and Norrkoping. 

Sale/production: 

 District heating - Linkoping: 1230 GWh (Giga Watt hour) 

 District heating - Borensberg: 12 GWh 

 District heating - Skarblacka: 16 GWh 

 District heating - Kisa: 76 GWh 

 District heating - Atvidaberg: 31GWh 

 District heating - Katrineholm: 182 GWh 

 Cooling: 54 GWh 

 Production of electricity: 700 GWh 

 Sale of electricity: 5.4 TWh (Tera Watt hour) 

 Water sales: 12 MCM (Million Cubic Meters) 

 Supply of electricity (grid): 1 157 GWh 

Revenue:  5,852 million SEK in 2011 

Earnings before tax: 412 million SEK in 2011 

Number of customers: 

 District heating - Linkoping: 12157 

 District heating - Borensberg: 250 
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 District heating - Skarblacka: 330 

 District heating - Kisa: 154 

 District heating - Atvidaberg: 117 

 Cooling: 78 

 Mains: 90,131 

 Water and sewer: 19,931 

 Broadband / city networks: approximately 10,000 private customers. It supplies about 

90% of all households and companies in Linkoping by connecting through the city 

network. 

Many companies, organizations, apartment buildings in Linkoping are connected to 

the city network. Schools and other activities within the municipality are connected to 

the city network. The majority of the County Council's health centers in Linkoping are 

connected to the city network.   

 Waste: 17,660 (31,280 bin emptied about 900 000 times / year) 

(Tekniska Verken, 2012b) 

 

4.1.3. Usitall  

Usitall is a subsidiary of Teckniska Verken and established in 2008 to "share decade of 

experience in waste-to-energy". It has an exclusive license agreement with Tekniska Verken 

to have full access to human resources, knowledge and experience of Tekniska Verken. 

"Usitall carries out all necessary development activities under market conditions, from 

initiation to an operational waste-to-energy facility." Currently it is mainly active in the 

central and Eastern Europe market.  

Solution advantages: 

The advantages of waste to energy development as mentioned by Usitall are as following: 

 "Helps the community, municipality or region reach a higher level in the waste 

hierarchy." 

 "Implements EU waste legislation properly" 

 "Eliminates toxic leakage from landfills into ground water" 
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 "Minimises greenhouse gas emissions" 

 "Replaces large amounts of fossil fuels" 

 "Frees valuable space that would otherwise be used as landfills" 

For having a successful waste-to-energy project not only technical, financial and legal 

expertise is required but also "in-depth knowledge about the capital market, the waste market 

and the energy markets including heat and power" is very important.  

Technology 

Currently, Usitall‟s main technology in waste-to-energy projects is the waste incineration 

technology. About the emission and residuals, it is said in the Usitall website: "Compared to 

the situation in the 1980s, emissions from waste-to-energy have dramatically decreased. As 

an example, the emissions of dioxins from waste-to-energy in Sweden have been reduced by 

99.5 % making them virtually undetectable. The bottom ash is taken for processing and metal 

extraction and the fly ash is treated as hazardous waste." 

Swedish School of Sustainable Waste Management: 

Usitall also established the Swedish School of Sustainable Waste Management for politicians 

and policy makers in the waste and energy sectors. The mission is "to help the participants 

realise the shift away from the burden of landfill of waste in favor of more economic and 

ecologic alternatives in the waste hierarchy".  

(Usitall, 2012a) 

 

4.1.4. SBI   

Development of biogas production in Linkoping was started in the early of 1990. 

Development of the large biogas plant was finished in 1996 and "since then all of the city 

buses, about 70, run on biogas". SBI was founded in 2006 as a private company in order to 

export the process knowledge to national and international market and owns and operated 

biogas plants.  

The main target market of the company is Sweden, USA and South Korea. The company had 

an exclusive license agreement with Tekniska Verken until 2011 which "covers all rights to 

business deals, sub-licenses, and the development of knowledge and patents regarding biogas 

and bio-methane production and processes". 
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Biogas: 

"Biogas is methane produced from natural micro-organisms using renewable raw materials. 

The gas can be used as vehicle fuel, for production of electricity or for heating." 

Offers: 

SBI offers total process and production for biogas plants as: 

 Preliminary Studies: Investigation of production conditions; raw materials, bio-

fertilizers, vehicle gas; process conditions; technical requirements; logistics; business 

conditions. 

 Preplanning: Agreements on substrates bio-fertilizer, vehicle gas etc.; determination 

of recipes; permit applications; environmental safety; location; negotiations with 

subcontractors; funding structure; company formation. 

 Plant Establishment: Financing of company (owner structure); final negotiation and 

purchase of plant (via SBI); organize project/operation; construction and 

commissioning. 

 Operation of Plant: Stable/efficient production; license for the process; development 

of local market (bio-fertilizer, raw material, gas); generate results in the company. 

 Biogas AB: Long-term ownership/financing. 

SBI also offers: 

 Farm Plants: SBI builds ready to use biogas plants and is the production partner from 

planning to operation. 

 Raw Materials/Bio-fertilizer: SBI uses almost all kind of organic material. It also 

produces high-qualitative fertilizer.  

(SBI, 2012) 

 

4.2. Results from interviews 

All interviews were transcribed after each meeting. In the first interview, the head of business 

development reviewed Tekniska Verken structure and the export types which they have as 

presented in the figure 8. 

  

http://www.swedishbiogas.com/us/our-offer/farm-plants
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figure 8. Tekniska Verken divisions and exports 

 

It can be understood from the figure 8 that export in Tekniska Verken is done in Usitall and 

Svensk Biogas as a part of water division which has potential for export. As mentioned 

earlier, SBI is a private company which has exclusive license agreement with Tekniska 

Verken and active in export. In addition, Kemira is the delivery channel for Biogas patents 

and also active in export.  

The results of interviews are presented and started with general subject about Tekniska 

Verken and then there is a focus on Ustiall, Svensk Biogas and SBI. Finally, export as waste 

treatment service and grades of the elements list are presented. It should be said that the 

presented data gathered from the answers of different questions in interviews and are 

structured according to research questions and the element categories in the literature review 

chapter.  

4.2.1. Tekniska Verken 

In this part, general information regarding export of ET is presented. 

4.2.1.1. ET definitions and its characteristics 

Interviewees presented their ideas about definitions and characteristics of ET. 
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Definitions: 

 Technologies which are resources efficient compared to their relevant alternatives. 

 All technologies which decrease environmental impact over all are ET. 

 Almost everything done in Tekniska Verken is about using ET. 

 ET is products or services that will have a direct positive environmental impact. 

 If the purpose of the project or method is to do well for the environment and there is a 

sustainability thought, it will be an ET. 

Characteristics: 

 They are new technologies and under development and they need to adapt to the 

market. 

 ET is a system. ET is not only selling the core technology but it includes the 

behavioral aspect such as willingness of people to sort waste which makes ET more 

complex.  

 In selling ET, customers don‟t really make a financial profit but the profit is for the 

environment.  

4.2.1.2. Competencies 

Marketing director said “We are good at the systems perspective to combine parts of a system 

into a big system and optimize. That‟s our main knowledge especially when it comes to 

energy companies in Sweden“. 

4.2.1.3. Exports' types 

Most of the energy companies in Sweden are owned by municipalities and the knowledge in 

clean-tech area is locked up in the companies. Thus, the tremendous knowledge in Linkoping 

is a great opportunity to share with rest of the world to solve the global energy problems. Due 

to the pressing challenges some of the solutions have greater demand. 

The inspirations for export are: the willingness of the owner of company to expand the 

market, sharing the knowledge and putting Linkoping as a leader on the world map. In 

addition, working abroad makes the company more attractive for young people in making 

application for hiring. 
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The current types of export are as following: waste to energy project development, the Biogas 

R &D knowledge and import of waste from other countries (service export). In addition, there 

are some plans to export the formal and unique knowledge in the biogas field.  

4.2.1.4. Customization 

The vice president said: “generally core technologies are similar but the business model 

around these technologies differs”. For example about customization of offer in waste to 

energy plants, it is not just the technology but it includes social and human aspects such as 

how ask people to sort waste correctly. As an instance, imported waste from United Kingdom 

is sorted correctly but wastes from Italy require re-sorting. Thus, such aspects have influence 

on the design of entire system. In addition, legislations, the business culture and values might 

also differ across markets. 

4.2.1.5. Marketing 

Different ways to approach the foreign markets are actively under discussion. Market 

offering is mainly done by asking people to visit Linkoping facilities and also providing 

education tours.  

Tekniska Verken gets offers from the entire world but the problem is that usually they do not 

have enough money. Thus, it is different from Sweden; Swedish municipalities usually have 

the money to make investments for environmental projects in Sweden due to its strong public 

finance and political stability. 

4.2.1.6. Competitors 

There are many strong international consultancy firms which it is hard for Tekniska Verken 

to compete them in public procurement procedures. The vice president said: “there are many 

waste to energy developers in France and Germany but for me the biggest competitor or 

better put obstacles for us are companies here in Sweden and we don‟t collaborate with each 

other”. 

4.2.1.7. Municipality-owned structure 

There are limitations for municipality-owned companies in the legislation such as they cannot 

build and own plants outside the municipality. Because municipality-owned companies are 

owned by people and are not allowed to take risks. Trying to change the policy by lobbying 

and convincing politicians is not easy and it is a long process. However knowledge, 

experience and maybe some material assets such as patents can be exported to the 

international markets. Tekniska Verken activities in export are in the right direction regarding 

restrictive policy.  
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The advantage of municipality-owned companies is that such companies use the municipality 

influence to open the door. For instance, Linkoping municipality has connections with other 

municipalities in other countries which provide opportunity for export. 

A challenge in export for Tekniska Verken is that many of employees have only worked in 

the local municipality of Linkoping and are not familiar with working abroad. 

4.2.1.8. Finance 

The first option is trying to invoice customers. In some cases Tekniska Verken gets small 

money from the governments e.g. SIDA (Swedish International Development Cooperation 

Agency) and EU. In Usitall, finance is made it by Tekniska Verken itself. In making business 

plans for export, risks, resources and financing are important. 

4.2.1.9. Partnership 

Consultancies such as Bizcat and also Avfall Sverige are Tekniska Verken‟s network of 

collaboration. The Bizcat supposed to be on the more offensive side taking the leadership role 

in entering markets. The knowledge of how to set up a system solution and keep it running is 

provided by Tekniska Verken and also Bizcat can use the plants in Linkoping as references. 

Avfall Sverige sets up a platform where the various players of waste to energy in Sweden can 

meet and deliberate various export issues. 

Tekniska Verken is in the network of Swedish Waste Association and tries to cooperate with 

other municipality-owned companies. 

The vice president emphasized on the partnership role in export by saying: 

"Various actors who are trying to export environmental technology from Sweden 

should come to the same realisation that this attempt is a big puzzle and none of the 

individual actors has the solution or capability to do this successfully on their own. 

Thus in my opinion the way forward is through partnerships with various actors in 

the chain from politicians to social scientist, to hardware manufacturers and also 

those who know how to run the systems . That is the only possible way to enter and 

succeed in foreign markets." 

The marketing director also said: 

"Municipality sector in Sweden is looking for ways to go abroad but how to do it is 

not yet matured. It is needed to make a joint between the consultants and the public 

sector to export which will create a win – win situation for both parties. The politics 

should find that how it should be supported." 
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4.2.2. Usitall 

Today, Tekniska Verken plans to widen the business model of Usitall to create more 

possibilities. 

4.2.2.1. Competency 

The vice president mentioned that their “core knowledge is how to develop system solutions 

on waste to energy and to keep them running”. 

4.2.2.2. Offer 

The offer is based on the core competency as bringing the entire system together from idea 

generation to building a waste to energy plants, make contracts, all assessments, feasibility 

studies and financing until the plant is realised. The cornerstones of Usitall are: what they are 

good at, adapt it to the demand in the international market and adapt to the municipality 

legislation.  

4.2.2.3. Customization 

About differences between ET offering in Sweden and export markets, it should be 

considered that in the aspect of technology there is no different. However the development 

process should totally be adapted to the international. Because in Linkoping, Tekniska 

Verken wants to own the facility but in the international market Usitall wants to sell the 

project. Sweden has the money and the wealth to afford such plants. Nevertheless when it 

comes to other countries they have a different political structure, ownership structure and 

there is huge step between those situations. 

4.2.2.4. Marketing 

The choosing market parameters for Usitall are: the availability of raw material and the 

demand for proper end of life treatment which has been backed by EU policy to prohibit the 

landfilling of certain categories of waste. The market also should get rid of the heat such as 

having district heating or an industry to use the heat.  

The target market of Usitall is central and eastern Europe within the EU. In the mentioned 

market, they are putting 90% of waste on landfills and they are using more than 80% fossil 

fuels (very expensive Russian natural gas) for energy production. Romania will need 30 to 40 

wastes to energy plants in the next 20-30 years because of the EU framework.  

Romania project contains three cities and Usitall does the development on its own initiative 

and risk (it is not a procurement procedure from the society or municipalities). In addition, 
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Usitall is owned by municipality and the Romania project is for municipalities; thus, it is an 

advantage for Usitall. 

4.2.2.5. Competitors 

Usitall is the first mover by its unique business model. 

4.2.2.6. Business model 

The project includes four phases as following: 

Phase 1: Establishment: This phase includes conducting a complete survey of the country, 

the legislation, the local laws and getting contract with all stakeholders such as the mayors 

and different city stakeholders. When certain contracts have been signed phase 2 starts. 

Phase 2: Secure sponsor: Sponsor is the one that will actually own the project before Usitall 

runs on a huge risk. As soon as establishment is done and initial contracts are made, focus is 

made on securing the sponsor. Once they are secured, movement into phase 3 is done. 

Phase 3: Financing: Financing differs depending on who this potential sponsor is. If it is a 

strong actor such as Veolia, they can buy the project outright with reasons such as they have a 

better financier and a builder for the plant etc. However it could also be a financial player 

who will invest in the project without actually much clue about waste to energy, just an 

investor. Thus, when the banks give approval to proceed, this phase will be closed. The last 

moment for Usitall for exiting the project is before starting the next phase.  

Phase 4: Construction: Construction is starts and the plant will work for a number of years. 

Figure 9 shows the mentioned phases of project. 
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figure 9. Project phases of the Usitall's offer 
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Such projects are time consuming (about 7 years) and risky. They deal with four different 

markets: waste market, the power market, heat market and the financial market. For getting 

loan from the banks, understanding of the mechanisms behind all of markets and their 

interaction is necessary. 

Usitall CEO believed: 

"By securing all the actors and bind them with the project, the risks become lower. 

Usitall has some mechanisms that give some money back if some of the actors back 

out. Hence, there are mechanisms in each step of the process that keep the risks quite 

low. There are also some insurance mechanisms and it can even insure against 

political risk but it costs a lot."  

Director of marketing said: 

"This is a very specific business model with a big possibility but also big risk." 

4.2.2.7. Finance 

When the project reaches the stage with enough value it is ready to sell. In addition, Usitall 

seeks money from venture capital. 

The biggest cost is to understand the market to build the process. Development of Usitall 

process is quite costly together with being in Romania market. 

About the revenue, Usitall does not usually get paid before selling the project. Usitall CEO 

said:  

"Our mission is to create value by developing a portfolio of different projects where 

each project puts more and more contracts in place, permits and etc. and each 

contract puts a little more value in the company and as long as Usitall is creating 

value it will sooner or later be able to sell it. So for Usitall, value creation is much 

more important than cash flow." 

4.2.2.8. Resources 

Usitall has 6 employees. Two of them are from Tekniska Verken but others are recruited 

from outside and used to international complex market. In addition, the support agreement 

with Tekniska Verken gives access to 1000 employees and all knowledge and experience and 

all the reference facilities in Tekniska Verken. 

4.2.2.9. Partnership 

Usitall partners are:  
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 Ashers London: a law firms focused on project financing deals related to waste to 

energy. 

  KPMG London: works on financial issues. 

 A local law firm that knows the Romanian legislation and they communicate with the 

London partners. 

 A PR officer working with public relations in Romania. 

Usitall is now seeking to find more money by bringing more private actors into the company. 

4.2.2.10. Ownerships 

Ustiall is a waste to energy developer regardless the technology. It takes the technology 

which is proven and trusted today. From the contractor point of view, banks ask how the 

technology will be delivered.  

Procurement is made by Usitall but it needs a turnkey contract. It means one provider takes 

the responsibility of the whole construction and parts as shown in the figure 10. Also, it is 

important to keep the project wastes low. There are only a few players in the market which 

have the financial strength to be a turnkey provider for Romania project. It is different from 

what there is in Linkoping because it already has the money and the ownership of the plant. 

Usitall can have each part in a separated contract for example buying the cleaning system, the 

boiler, the house and alike. This puts cost down and also more risk. From the risk point of 

view, Usitall always works with the turnkey providers.  

 

  

 

 

 

 

 

4.2.2.11. Challenges 

A challenge regarding offering is that unfortunately almost all parts of energy facilities are 

bought from other countries due to very few Swedish manufacturers of hardware. It would be 
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figure 10. Turnkey contract for Usitall export projects 
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easy for everybody if Usitall could offer a complete Swedish solution. A challenge in 

marketing was the time to enter to the Romania market takes a lot due to the cultural 

differences. In the resource aspect, there is a challenge for human resource priorities from 

Tekniska Verken. 

4.2.3. Svensk Biogas  

Svensk Biogas focuses on two activities: research and development and also taking business 

related projects. The main focus is on making experiments on substrates for biogas 

production in Linkoping. At first, they did not want to sell this knowledge and wanted to keep 

it for themselves to be the best in biogas producing. Nevertheless there are demands from the 

market and they like to find good opportunities to work. In addition, the Tekniska Verken 

steering group wants them to look at export because biogas knowledge could be one 

opportunity for export of knowledge. 

4.2.3.1. Competency 

They put a lot of money into the biogas research. They have a good lab and expertise people. 

Most of the biogas plants have one person at the most. They are good at the biogas process 

and connecting lab research to full scale production. In addition, they produce vehicle fuel 

which is a step further from the rest of Europe because they mostly produce electricity from 

biogas. 

4.2.3.2. Offer 

Selling knowledge in the form of consultancy is the offer. Some employees go to the 

customer site to inspect and provide consultancy. Or the customers send the wastes for 

studying in the lab. Then a report includes description of the situation and the solution is 

delivered to customers. They also sell their knowledge in the form of patent through their 

partner Kemira. 

4.2.3.3. Customization 

So far, Svensk Biogas has the same product and do not differentiate it. The knowledge in the 

digester is always the same. However their substrates are different from other countries. 

4.2.3.4. Marketing 

The export plan is new and it is not even taken by the board. So, nothing is decided yet. The 

plan is to go first via Kemira. Kemira will go to the customers and say Tekniska Verken 

Biogas can help them in their processes. Or the customer comes to Tekniska Verken Biogas 

for advice, as an example when Tekniska Verken Biogas takes part in conferences for 
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demonstration of their results people demand for consultancy. Thus, Svensk Biogas does not 

search for market. 

Although they have done a market study with Kemira about countries which have Biogas 

plant. In selecting the countries they mentioned the government, the subsidies and the number 

of built plants which need support. For example: United Kingdom and East of Europe 

countries. 

So far, they had two projects in export as: helping the city of Malta waste company to get a 

better biogas process and the evaluation project for the energy agency of Estonia. They got 

these projects without marketing. 

4.2.3.5. Competitors 

Germany is very good in producing biogas and it will be very hard to get their market. Other 

consultancy companies such as Grontmij, SWECO and Scandinavian Biogas are other 

competitors. However they build plants and Tekniska Verken Biogas just has the knowledge.  

In Sweden, Tekniska Verken Biogas is a bit restrictive in helping its neighbours because 

neighbours may take their materials. And as a result, there will be small amounts of waste 

that could optimally be transported to the Linkoping plant. Nevertheless they do not have 

such limitations in going outside. 

4.2.3.6. Finance 

About the revenue, first, they choose the business cases which are profitable and generate 

money or they join the projects having support for example by SIDA. They also make money 

through the license agreement with Kemira and make money from any sales contains 

Tekniska Verken patents. So far, they had projects with fixed price, for example the working 

man hours during evaluation of a biogas plant.  

Cost is the cost of producing patents and man hours. 

4.2.3.7. Resources 

There are 7 people in the R&D department. 

4.2.3.8. Partnership 

Kemira is a private and big worldwide company. It is based in Finland and operates in 

Europe. Kemira works in the chemicals area, mostly for pulp, paper and water. Although in 

the biogas business it has just started to take the market position. 
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4.2.3.9. Predicted challenges 

The major would be about economic rights in the beginning in order to know the 

requirements for export. 

 

4.2.4. SBI 

The base for establishment of the company was the demand from other municipalities, other 

countries and individuals to build biogas plants. In the private company, obtaining permission 

from the municipal board was not required to make business from such markets.  

The interviewee has been in the US project for two years.  

4.2.4.1. Competency 

SBI's is good at running the biogas plant. SBI knows how to keep the hardware running and 

takes care of process disorders.  

4.2.4.2. Offer 

SBI core knowledge is how to run the process inside the digesters and what substrates to 

feed, how to maximize the gas production, how to take care of the microorganisms. In 

summary their core technology is how to run this system.  

4.2.4.3. Customization 

There are many differences among countries such as culture. SBI has to adapt to their 

systems. The digesters are similar. Customization includes how to handle the material going 

in, the type of material and the fertilizer going out.  

In the US project, feedstock available in Sweden and the US are very different, for example 

hygiene products such as shampoos and deodorants contain a material in them to make the 

desired shiny hair output which is very common in the US. It can ruin engines by resulting 

white sand from burning them which means SBI has to clean the gas of these compounds. 

Such a chemical material can be found in only waste water treatment plants in Sweden from 

the hygiene products but in the US it is in all biogas feeding materials. Also the way they 

handle the feedstock is different, for example they clean with anti-bacteria detergents which 

is bad for enzymes in the SBI digesters. They also do not have a culture of sorting waste so it 

cannot go straight into SBI digesters and they have to re-sort this raw material. 



47 

 

4.2.4.4. Marketing 

SBI markets are the Swedish market (outside the municipality of Linkoping), US markets and 

also looking into Poland and eventually other European countries which have potential, for 

instance countries around the Baltic sea area to generate less run-offs from the farms into the 

sea and make better sea conditions for the fish.  

SBI potential customers among farmers are: who are interested in green energy, have the 

capacity to generate raw materials and financial resources to finance. In the case of big 

industrials plants the following parameters are considered: 

- Availability of the good substrates in the municipality under a secured contract before 

start building  

- Some sort of subsidiary funding for building green energy plants especially external 

funding for green projects 

- Someone who wants to buy the gas in that area  

- Market for bio-fertilizer  

SBI participates in conferences, exhibitions to farmers. They also make tour to visit the 

facilities, for politicians, and adverts in papers here in Sweden. Tekniska Verken plants are 

used as reference. 

For the US project, SBI conducted marketing by being part of different associations and 

speaking at conferences. The US ambassador has the major role to choose SBI. SBI has an 

office in Flint, USA. The reason they ended up in Flint was they have been hit so hard by the 

shutdown of the car manufacturing industry so there was no argument against the city of Flint 

to get the money for such a project. Thus the municipality of Flint is the customer. SBI has 

the biogas plant at customers' waste water treatment facility and the electricity going to 

produce will be used within that plant.  

SBI also sell the gas to energy companies such as EON which sell it as vehicle fuels because 

they already have all the installations. 

In addition, some of municipalities in Sweden are their customers, they buy biogas for buses. 

SBI has operators in the plants and control their processes. 

4.2.4.5. Competitors 

Several biogas companies in Sweden and a lot of German biogas companies are SBI 

competitors. SBI is the most prominent among Swedish biogas companies. Altough SBI has 

to be pricing competitive. They have been doing biogas for 15 years through Tekniska 

Verken which provides them with a strong background experience and history which most of 
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other companies do not have. Anyone can build the hardware, but they build them, start them 

up and they fail; SBI knows how to keep them running, take care of process disorders etc. In 

addition, SBI can show better systems which are working; robust systems, reliable operations 

and also provide support.   

4.2.4.6. Finance 

SBI operates or optimizes biogas plants with a profit sharing revenue structure. SBI build 

biogas plants for farmers and help them with support to start up and run the process but then 

just sell the plants to the farmers. SBI also has industrial biogas plants which own at least 

51%.  

For the US project, SBI got granted money from both the Swedish government (through 

Vinnova) and the Michigan economic development agency. They promised to use Swedish 

heat exchangers, de-watering equipment etc. Thus they could create the market for other 

Swedish products. In the mentioned project, SBI has to get paid for the feedstock, the gas and 

some other values along the chain. In other words, SBI gets revenue from cost savings. Flint 

has a waste water treatment plant and by building digesters helps US to heat the water; their 

previous digester used lots of energy and also shut down incinerators. SBI splits the 

difference of energy savings for instance half of savings. 

In the local market, customers pay based on the amount of gas, they buy or SBI produces, 

also similar for the bio fertilizer. 

SBI important costs regarding export are: initial cost for building the new market and starting 

up an office. 

4.2.4.7. Resources 

SBI has 45 people in Sweden and 5 in the US. They have one marketing personnel. More of 

the staff here used to work at Tekniska Verken and SBI still uses Tekniska Verken laboratory 

with payment.  

In the US project, SBI has a project manager and supporting design staff and hire someone to 

build the plant. They don‟t have their own builders and use contractors to build.  

4.2.4.8. Partnership 

SBI has a good relationship with Tekniska Verken and Tekniska Verken's plants are good 

reference for them. They also collaborate and use each other‟s experience. In addition, SBI is 

a customer of Kemira. 
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In Biogas plants, SBI has contractors for supplying raw materials to feed into SBI plants; 

someone buys the gas and sells it. It is similar for fertilizer to buy from SBI and sell it. SBI 

always puts out a bid to find the cheapest supplier, but they use a lot of Swedish 

manufacturers, also German suppliers because they are very good at building biogas plants. 

In the US project, SBI makes contract with local people to become sure they are following 

regulations. About maintenance, SBI has contract for equipment that personnel don‟t know 

how to maintain.  

4.2.4.9. Ownership 

In industrial biogas plants, SBI owned everything of industrial facilities and have their own 

operators. The owner of the plant in US is SBI and they want to protect their knowledge. The 

farmers who paid owned the equipment.  

In general, in Sweden SBI tries to design, build, own and operate industrial facilities or sell 

the farm units; but in the US this business structure is hard and SBI has been looking at 

consultancy works or building and handing over the plant. It‟s hard to do the whole chain 

because the entire project needs a huge finance and it is hard to get finance money for these 

types of projects in the US. Because they want a payback time of 3-5 years and green projects 

normally have a longer pay back time. Thus, SBI needs partners to invest in these types of 

projects which mean that the ownership structure is different from Sweden. For instance, 

maybe SBI has to build the plant for someone else with a licence agreement which they run it 

using SBI equipment and they have to pay SBI a fee every year or something like that. 

4.2.4.10. Challenges 

SBI challenges for the US project were financing, finding market for bio-fertilizer, new 

cultures and low energy prices. In addition, the unpredicted issue for the US project was: in 

the waste water treatment plant, population of the city has been decreasing for the last 20 

years. Thus, the amount of slug which SBI anticipated was changed. SBI has two digesters, 

and then they used one. SBI tries to use food waste for the other digester. They have finished 

phase one and it is in the second phase of project to produce electricity.  

 

4.2.5. Export as waste treatment service 

Tekniska Verken treats the waste as a type of service export and gets paid. Currently Norway, 

Italy and United Kingdom are customers. Tekniska Verken plans to expand this type of 

export because a new plant with the waste fuel in Linkoping will be built and operated in two 

years. However it should be said that there are debates about whether it is good to import 
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waste into Sweden. Business development manager stated that for United Kingdom case, the 

calculations show that the effects on environment by throwing a way the waste is larger than 

transporting them to Linkoping. 

About the price of service, transportation cost should be considered and Tekniska Verken 

should compete with other methods, also the borders of legislation cannot be crossed.  

 

4.2.6. The grade list of elements 

It was asked from the interviewees to grade the main items discussed in the grade list of the 

interview form. They could give a grade from 1 to 10 (1: less important, 10: more important) 

for each element. The grade was not required to be a unique number among others; For 

example they could assign grade 8 to more than one item. In addition, interviewees could add 

important items in the end of the list as missed elements. In the case of requirement, a short 

description of some items were given for avoid of misunderstanding. Most of the 

interviewees filled the grade list as shown in table 8. The first column in table 8 is added to 

show the related category defined for business model elements in the literature review. 
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Table 7 . Grade list of business model elements 

Category Item I1 I2 I3 I4 I5 

Resources Environmental technology type   
3 

10 

(A) 
5 8 10 

Resources Technology (core, infrastructure)   3 5 8 8 10 

Market Marketing    3 4 6 6 5 

Market Market and standards, competitors   
9 2 6 

7 

(E) 
9 

Activities, market Services* 9 10 5 7 5 

Activities, market Differentiation of offering  9 8 6 5 8 

Partnership Partners and suppliers 8 7 (B) 8 8 6 

Ownership and 

responsibility 

Ownership of equipment   
5 - 

7 

(C)  
- 5 

Ownership and 

responsibility 

Responsibility of personnel   
5 - - - 7 

Finance Payment model   
9 7 

7 

(D) 
8 10 

 Legislation: The limitations of what 

we can't do and the local market 

conditions. (added by Usitall CEO) 

9 -  - - 

 Policies and subsidies (Added  by 

Business development manager) 
- 10 8 - 10 

 Public-private partnership (Added by 

marketing director) 
- 10 - - - 

 
I1: Usitall CEO 

I2: Svensk Biogas CEO and Market director 

I3: Business development manager 

I4: Svensk Biogas R&D manager 

I5: SBI project manager and process engineer 

 

*: For I1 and I2, "Service" term was explained as the knowledge. 

 

A:  Holistic perspective and the tools 

B:  Partners 

C:  They don‟t own any equipment but they need someone to own them later. 

D:  He first mentioned it among other elements. 
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E:  Knowing the market demand (the kind of substrate and production obstacles in the market) 

The grades for each special department, subsidiary or companies according to the given 

grades from the related interviewees are presented as following: 

Tekniska Verken: 

The grades of I2 and I3 are considered for Tekniska Verken Company and include all exports 

in the departments and subsidiaries. Svensk Biogas CEO and market director ideas about the 

items in the grade list are as following: 

 The holistic system perspective into ET is very important. Services in the aspect of 

providing knowledge are very important. Differentiation of offering is very important 

because each project has its own condition. Policy is very important. Public-private 

partnership is very important but it is not in the list. 

 Partners and payment model are important. 

 The technology (core, infrastructure) and marketing are less important elements. 

There is no active marketing, thus market, standards and competitors are less 

important. 

 Ownership of equipment and responsibility of personnel are not applicable here. 

Business development manager thoughts about the importance of the elements of business 

model are presented as following: 

 Technology (core, infrastructure), partnership and payment model are very important. 

Policies and subsidies are very important and are not mentioned in the list. 

 Ownership of equipment is important. He said it will be an issue later. 

 Tekniska Verken has selected a few types of environmental technologies to export. It 

is less important. Marketing and services, differentiation of offering, market and 

standards are less important also.  
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Usitall: 

 Legislation is very important in the Usitall business model and it is not considered in 

the list. Market condition and service as the knowledge and experience is very 

important. Partnership is a vital element regarding financial and legal aspects. For 

entering to the international market and attracting investors having a different 

business model is required for Usitall. In addition, customization of offering due to 

different market condition is very important. Payment model is very important. 

 Ownership of equipment and responsibility of personnel are items and supposed to be 

secured by contracts in the Usitall's business model.  

 Usitall uses trusted technologies which work, so in its current business model, 

technology does not have a key role. Since customers come to Usitall themselves, 

marketing is less important.  

SBI: 

 Technology type, technology (core, infrastructure), customization to the market, 

market conditions and payment model are very important. Policies and subsidies are 

very important elements which are added by another interviewee to the list.  

 Partnership and responsibility of personnel are important. 

 In this phase, marketing and services are less important. Since SBI is the owner of the 

plant in US, ownership of equipment is less important.  

Svensk Biogas: 

 Technology type, technology (core, infrastructure), partners and suppliers and 

payment model are very important. 

 Services and market condition are important. 

 Marketing and customization are less important. 
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 Ownership of equipment and responsibility of personnel are not applicable in this 

case. 
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5. Analysis 

In this chapter, the data gathered in the results part is analyzed based on the study theoretical 

framework. Analysis part is structured according to the theoretical framework and it is a try 

to find answers for research questions by comparing and discussing the findings in empirical 

study with theories.  

This chapter is started by ET definitions and its characteristics which have effect on export. 

Thereafter, customization is analyzed for studied cases and then PSS concepts are 

deliberated. Finally, business model is presented.  

 

5.1. ET definitions and characteristics 

It can be said that all of interviewees had similar definitions for ET and they mentioned 

almost everything they do is related to ET. Furthermore, their descriptions were aligned with 

ET definition by SWENTEC (2008). According to ET categories of NUTEK (2002), all 

studied cases may be placed in the "pure environmental technology" since they deal with 

waste and energy technology.  

Regarding ET characteristics, the main characteristics of ET which affect export in the view 

of interviewees were: system approach, complexity, financing, dealing with different types of 

markets and adaptation to the target market. It can be said that system approach contributes to 

complexity and Gonzales (2009) mentioned complexity as an ET characteristic. Waste-to-

energy and biogas plants require huge investment and almost all interviewees addressed this 

issue. "High initial investment" is also pointed out by Gonzales (2009).  

Usitall deals with four different markets as: waste market, power market, heat market and 

financial market; Usitall should work in these markets and understand the interrelations and 

markets mechanisms. Corvellec and Bramryd (2012) also stated that their studied cases deal 

with different markets and working in all markets and understanding their interactions is a 

strategic issue. 

As it is stated in the result part, the produced heat, energy or biogas in plants should be used 

somewhere such as municipality or industrial plants; for instance having districted heating 

system or a plant which uses the produced heat are some of the parameters considered by the 

studied companies. Thus, the characteristic of "compatibility with the existing production 

system" by Gonzales (2009) is applied here. 

Adaptation to the target market is another characteristic addressed by interviewees. As it is 

mentioned before, ET is a system which includes social and human aspects; for instance, the 
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ways to make people sort wastes. In addition, cultural difference that includes business 

culture and value, is an issue which makes entering and working in the market difficult. "The 

inertia to stick to existing technology" by Gonzales (2009) was not said as an ET 

characteristic by interviewees.  

To sum up, figure 11 shows the ET category and characteristics have effect on export in the 

studied cases.  

 

 

 

 

 

 

 

  

ET characteristics 

in studied cases 

"Complexity" 

(Gonzales, 2009) 

"High initial investment" 

(Gonzales, 2009) 

 

"Compatibility with the existing 

production system" (Gonzales, 

2009) 

"Dealing with different types of 

markets" 

 (Corvellec and Bramryd, 2012) 

System approach (includes 

social and human aspect) 

Adaptation to the target 

market 

figure 11. ET characteristics in studied cases 
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5.2. Customization 

Usitall uses the Tekniska Verken's technology for export. Thus, the core technology in the 

exporter company and target market is similar. However, differences in politics in the target 

market, ownership structure of the project and culture of the target market require respective 

business models. It can be said that Usitall's approach in customization is aligned with 

Balabanis, et al. (2004) findings as customization depends on analysis of the following 

factors: environment, industry and firm-specific. The business model for export market in 

Usitall is totally adapted as presented in the result chapter. In addition, Mylonakis (2004) 

emphasized that identification of customer values and making a direct learning relationship 

between company and its customers is a necessity. Usitall considers the learning relationship 

with customers in the development process of business model.  

In Svensk Biogas the knowledge in digesters is similar to Tekniska Verken, but the substrates 

are different. In SBI the digesters are also similar to Tekniska Verken, but due to the different 

culture in the target company, the system, which contains handling the input materials and 

their types and the fertilizers going out, should be adapted. Thus, similar to what was said for 

Usitall case, SBI also follows Balabanis, et al. (2004) and Mylonakis (2004) findings. In 

addition, it can be said that according to Anderson and Narus (1995), Hart (1995), Sudjianto 

and Otto (2001) and Sakao and Fargnoli (2010), the Svensk Biogas and SBI use the platform 

architecture in plants: digesters are the common platforms. 

It can be found from the empirical study all cases follow the description of Hart (1995) about 

the goal of customization as "to reach the ability to offer customers everything they want, 

whenever and wherever they require and by anyway they prefer". All in all, the factors which 

contribute to customization in the studied cases are as following: politics in the target market, 

ownership structure of the project and culture of the target market which can be said they are 

included in the addressed factors by Balabanis, et al. (2004) as environment, industry and 

firm-specific. Additionally, due to differences in the combination of raw materials, Svensk 

Biogas and SBI customize their offerings. 

5.3. PSS 

In this part, analysis is performed for each case of study as following.  

5.3.1. Usitall 

The main needs of Romania as the customer of Usitall are identified as: waste treatment and 

avoiding from penalties, replacement of the expensive energy from fossil fuel. Usitall's offer 

for Romania is: "A system solution which carries out all necessary development activities 

under market conditions, from initiation to an operational waste-to-energy facility". It can be 
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said the service which Usitall offers the customer is the knowledge. Usitall's offer helps the 

municipality to reach higher level in the waste hierarchy, "implements EU waste legislation 

properly, eliminates toxic leakage from landfills into ground water, minimises greenhouse 

gas emissions and frees valuable space that would otherwise be used as landfill" (Usitall, 

2012a). The Usitall business model is a kind of service offering and can be categorized in the 

result-oriented service category defined by Tukker (2004). 

5.3.2. Svensk Biogas 

Since Svensk biogas is in the planning phase for export, the analysis is based on what it has 

done regarding the export up to now. Svensk Biogas offers consultation service which can be 

considered as a type of result-oriented service category suggested by Tukker (2004).  

Regarding the contract type, it is a type of traditional service selling (man hour). 

5.3.3 SBI 

Treatment of organic waste and having green source of energy are the needs of the US 

customer. SBI offering to US is the establishment of the biogas plant and operate it. 

According to Tukker (2004) about PSS categories it can be said that SBI offer to US can be 

assigned to the use-oriented service category. SBI owns the plant and sell energy to the 

municipality of Flint. Their contract is based on profit sharing revenue structure. Hence, it is 

a type of performance- based contract as defined by Lindahl, et al. (2009). 

5.3.4. Waste treatment service 

Customers want to take the waste away from their countries and Tekniska Verken needs the 

waste to produce energy. Thus, Tekniska Verken makes offer to customers to treat their 

waste. It could be mentioned as a result-oriented service according to definition of Tukker 

(2004) about PSS categories.  

 

5.4. Business Models 

The business models of the case studies are all presented in the result part based on business 

model elements categories introduced in the literature review. Usitall has developed a unique 

business model which its municipality-owned structure has a great effect on formation of the 

business model. Svensk biogas only provided some consultancies for the foreign market and 

it is in planning phase to promote export. SBI business model can be analyzed by application 

of business models of Okkonen and Suhonen (2010) and Lay, et al. (2009). Therefore, in this 
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part the related literature to SBI business model is applied and then the business model 

elements grade list is analyzed.  

5.4.1. SBI business model 

Since SBI has built plants for other countries, its business concept can be studied by using 

Lay, et al. (2009) framework. According to gathered data in the result part, the selected 

option for each parameter is colored in gray in the figure 12. However about the payment 

model, SBI gets pay based on energy saving logic which is addressed by Okkonen and 

Suhonen (2010) for earning logic of ESCO business model. This type of payment is not 

considered as an option in Lay, et al. (2009) framework. Thus, SBI business concept cannot 

place in any of the defined business typologies by Lay, et al. (2009). 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.4.2. Elements' grade list 

It can be found from the grades of business model elements illustrated in the result part that 

in each case there are some important elements and also some elements have similar 
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capture the important elements of organizational strategy in order to form a compelling whole 

model. 

Since the answers are from a limited number of interviewees only a few comparisons and 

explanations are presented. Hence in this part, first important items for each case and then 

some findings are explained. Table 8 shows the grade list elements and very important items 

are colored. 

Table 8. Business model elements grade list 

Category Item I1 I2 I3 I4 I5 

Resources Environmental technology type   3 10 5 8 10 

Resources Technology (core, infrastructure)   3 5 8 8 10 

Market Marketing    3 4 6 6 5 

Market Market and standards, competitors   9 2 6 7  9 

Activities, market Services 9 10 5 7 5 

Activities, market Differentiation of offering  9 8 6 5 8 

Partnership Partners and suppliers 8 7  8 8 6 

Ownership and 

responsibility 

Ownership of equipment   
5 - 7  - 5 

Ownership and 

responsibility 

Responsibility of personnel   
5 - - - 7 

Finance Payment model   9 7 7 8 10 

 Legislation: The limitations of what we can't 

do and the local market conditions. (added by 

Usitall CEO) 

9 -  - - 

 Policies and subsidies (Added  by Business 

development manager) 
- 10 8 - 10 

 Public-private partnership (Added by 

marketing director) 
- 10 - - - 

 

 



61 

 

Findings from the grade list: 

The following findings can be extracted from table 8. 

 In both of Usitall and Svensk Biogas, export is in a form of knowledge and 

experience; hence "services" is a very important element of business model and it is 

supported by the grade of Svensk biogas CEO and market director also. "Market and 

standards" is another element which is very important element for these cases due to 

entering and adaptation to the market. "Partners" and "payment model" are other very 

important common elements in the mentioned cases and also the grade of business 

development manager to these items confirm it. 

 "Payment model" is the item which most of interviewees mentioned it as a very 

important element. 

 In the biogas area which Svensk Biogas provides consultancy and SBI offers the total 

process and production, "technology" plays a major role in their business model. 

 In all cases, "market and standards" is a very important item to make adaptation to the 

market and the cultural issues. Regarding waste management companies, it is 

emphasized by Corvellec and Bramryd (2012) that dealing with four different markets 

and handling interrelationships are a challenge. In the studied cases, working in 

different markets and understanding the relations are very important also. 

 In the Usitall and SBI cases, "customization" is very important and also emphasized 

by Tekniska Verken market director. 

 In all cases, "marketing" is not considered as an important element. Because as 

interviewees said customers usually come to them.  

 As it was mentioned in the ET part of this chapter, the holistic perspective to ET is 

very important. 

 Legislation, policies and subsidies, and public-private partnership are items which are 

suggested by the interviewees to add in the list.  

 "Ownership of equipment" and "responsibility of personnel" is not an issue for Usitall 

and Svensk Biogas because both of them only offer knowledge. In the Usitall case, 

maybe this element becomes important in the next phases of project. In the SBI case, 

the owner of the plant is SBI and SBI wants to keep its knowledge; hence these 

concepts get not much attention in SBI as well. 
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It could be understood from the business models of cases and the grade list that some items 

are important but not considered in the questions of interviews. According to the I2 and I3 

points of view "policies and subsidies", "public-private partnership" are important elements 

for Tekniska Verken export activities. Thus, the mentioned items are considered as important 

elements for Ustiall and Svensk biogas as shown in table 9. By comparing table 9 with table 5 

regarding business model categories it can be said that "ownership of equipment" and 

"responsibility of personnel" are not considered in the cases' business models. In SBI 

ownership of equipment and personnel are with SBI which helps to protect their knowledge. 

Thus it can be stated that the mentioned parameters were not a big deal for the studied cases.   

 

Table 9. Very important elements in business models' cases 

Category 
Item 

Usitall 
Svensk 

Biogas 
SBI 

Resources Environmental technology type    × × 

Resources Technology (core, infrastructure)    × × 

Activities, market Services × ×  

Partnership Partners and suppliers × ×  

Activities, market Differentiation of offering  ×  × 

Market Market and standards, competitors   × × × 

Finance Payment model   × × × 

 Legislation ×   

 Policies and subsidies  × × × 

 Public-private partnership  × ×  

 

Based on analysis of the studied cases some improvements in the business model categories 

and included elements for export of ET are suggested. It was emphasized in the interviews 

that "public-private partnership" for ET export contributes to a win-win situation for both 

private and public sectors and it accelerates export of ET in Sweden. Thus, due to its role in 

export a new element titled "public-private partnership" may be added into the fifth category 

"partnership".  
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Legislation in the exporter country and the target market has great effect on business models 

for ET export. In export of ET, legislation in the target country should be identified for 

entering and adaptation to their markets. In addition, legislation in the exporter country 

influences the export business model. Export of ET is a new concern for Swedish 

municipality-owned companies and having the support of "policies and subsidies" helps ET 

export to grow.  

The "company ownership structure" is another element that affects the business model of ET 

export. In Sweden, municipality-owned companies cannot build and operate plants outside of 

their municipalities. As illustrated in the studied cases, the offering of municipality-owned 

company was in the form of service and knowledge. While the private company in this study 

owned and operated its own plant in the export market. Therefore, it can be expressed that 

"the ownership structure of company" plays important role in business model formulating for 

export of ET.  

As the result, a new category may be added to the defined categories and titled "legitimacy". 

This category includes "the ownership structure of company", "legislation" and "policies and 

subsidies". In figure 13, the business model categories and the suggested components for 

export of the ET are shown. The new findings are illustrated with dashed shapes. 
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Business model components for 

export of ET 

 

Activities
 

Partnership
 

Resources
 

Ownership and 

Responsibility
 

Finance
 

Legitimacy 

 
Market

 

Mason and Spring 

(2011):

- Market offering: 

artifacts, activities, 

access, value 

Lay, et al (2009):

- Number of 

customers

- Location of 

operation

Osterwalder and 

Pigneur (2010):

- Customer segments 

- Value proposition 

- Customer 

relationships 

- Channels

Osterwalder and 

Pigneur (2010):

- Revenue stream

- Cost structure

Mason and Spring 

(2011):

- Network 

architecture-

transactions 

 

Lay, et al (2009):  

- Payment model

 

Osterwalder and 

Pigneur (2010):

- Key resources 

Mason and Spring 

(2011):

- Technology-

product, process, 

core, infrastructure 

- Network 

architecture-

capabilities 

Osterwalder and 

Pigneur (2010):

- Key activities 

Lay, et al (2009):

- Ownership during 

phase of use

- Ownership after 

phase of use

- Responsibility for 

production 

Maintenance personnel

- The company 

ownership structure

 

- Legislation in the 

exporter's country 

and the target 

market

- Policies and 

subsidies

New category and it’s 

components

New component

Osterwalder and 

Pigneur (2010):

- Key partnership 

Mason and Spring 

(2011):

- Network 

architecture-markets 

and standards 

- Network 

architecture-

relationships 

- Public-private 

partnership

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13. Business model components for export of ET
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6. Conclusion 

In this part of the report, conclusions of the thesis are presented according to the findings in 

the results and analysis chapters. Conclusion tries to answer the research questions, while 

showing interesting findings and open up the further study. 

Countries such as Sweden have much in-house knowledge in ET and this can be a great 

opportunity for them to export. It has many economic benefits for such countries and also it is 

advantageous for the environment. Therefore, appropriate business models should be 

developed to support the export of ET. 

In this study an attempt was made to identify the appropriate elements for business model and 

offering in the field of ET export. No specific business model for ET export was suggested in 

the reviewed literature. Since ET characteristics and customization of offering affect business 

model and offering for ET export, they were studied first. Then, the elements of business 

model were explored. By comparing and finding commonalities among elements, categories 

for elements in different business models were defined. 

Empirical data were collected from a municipality-owned company, its subsidiaries and a 

private company. Regarding ET characteristics, the following items were explored: 

"complexity", "high initial investment", "compatibility with the existing production system", 

"dealing with different types of markets", "system approach (includes social and human 

aspects)" and "adaptation to the target market". 

The needs of customers in the studied cases were identified among the following items: waste 

treatment, avoiding penalties, replacement of the expensive energy from fossil fuel and 

having green source of energy. The offers of studied cases involved among following: "the 

knowledge of waste to energy plants", "consultancy for biogas plant" and "running the biogas 

plant system". With respect to customization, the technologies were mostly similar to 

technologies that cases used in their plants in Linkoping. However, the business model 

around the technology was different due to differences in politics in the target market, 

ownership structure of the project and culture of the target markets. 

In Sweden, legislation restricts market expansion of municipality-owned companies. Such 

companies cannot build and own plants outside the municipality. Instead, they can expand 

their knowledge and experience out of the municipality. This factor has great effect on the 

business model for export. One of the cases in this study was a private company and it took 

advantage of a different business model for export. However, it should be said that the 

municipality-owned structure helped companies to find new opportunities in the market by 

using the municipality's network. 
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Six categories were defined in this research for distinction of business model components as: 

market, finance, resources, activities, partnership, "ownership and responsibility". Each 

category contains some elements. During the empirical study, it seemed that some 

components were very important such as finance, "market and standards" and partnership. 

The cases studied in this research were not very active in marketing and usually demands 

came from customers. Based on new findings in this study, another category as "legitimacy" 

was added to the previous categories and "legislation", "the ownership structure of company" 

and "policies and subsidies" were considered as its elements. In addition, "public-private 

partnership" was mentioned as a new element in "partnership" category. Hence, business 

models for export of ET may contain seven categories of elements. 

Since business models for export of ET may be considered as a new subject of study, the 

results of this research can shed light on this knowledge domain. In addition, the finding in 

this research may be useful for companies that intend to export of ET. For instance, such 

companies may consider the characteristics shown in this study. Furthermore, the illustrated 

business model categories included comprehensive elements that may be suitable for 

companies formulating their business model for export of ET.  

Due to the role of legitimacy in the business models of studied companies, it is proposed that 

politicians can support the ET export in Sweden by legislations which would accelerate 

"public-private partnership" and "policies and subsidies". 

The explored business model elements in this study can most likely be used by other 

municipality-owned companies in Sweden interested in developing business models for 

export of ET. In addition, in this research some ET characteristics were identified that can 

most likely be generalized to ET export. 
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7. Future work 

The study findings reveal the areas need further research in the author's opinion. Thus, 

conduction of the following studies helps to understand more about the subject of "business 

models for export of ET".  

During the literature review it was found that ET has different definitions. However the 

interviewees in this study have common definition for ET. Therefore, it seems that a general 

definition for ET is required which is acceptable by academic and expertise in this field. In 

addition, working on an appropriate terminology for ET in "pure environmental technology" 

category is necessary in order to distinct it from other types of ET.  

Furthermore regarding characteristics of ET, there are not found much literature. The studied 

cases in this project identified some characteristics relevant to export. Hence, more related 

research in this area is recommended.  

Research on export of knowledge and its issues for Swedish municipality-owned companies 

is important since they have much in-house knowledge in ET and potential for export. 

No literature in business models for ET export was found. In this study, a framework was 

made using the relevant concepts. Maybe other authors can conduct such a research in a 

different way. Having different views on one subject of study empowers its body of 

knowledge.  

In addition, this study was carried out for a few numbers of cases. Study on other 

municipality-owned and private companies which are active in export or intend to export in 

and out of Sweden helps to verify the findings of this research. 

The grade list of business model elements in this research needs to be updated by the new 

findings and another research such a survey is recommended to conduct with more number of 

cases.  
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Appendix 
 

Interview guides 

Some questions are common in both projects and shown in italic. Some of questions are 

specific for this study and shown in underline format. 

Interview guide for exporters 

Company: …                                                                                                  Date: …                                                                                  

Project title: Exploring business models for export of environmental technology // Business models for market 

expansion of Swedish municipal environmental technologies 

Time plan: Introduction: 5 minutes , Conversation: 2 hours 

Method of recording data: Taking notes, recording 

Interviewee’s name and contact address: … 

Interviewee’s position and major responsibilities: … 

 

Interviewer(s): …         

Comments: …  

 

1. What are your personal reflections on the export of environmental technologies by 

municipality-owned companies? 

2. What is the company‟s view on the export of environmental technologies by 

municipality-owned companies? 

3. What do you consider as environmental technologies? 

4. Which environmental technologies do you export? (including those under planning 

and failed attempts) To which markets? Why?  

5. When did the company‟s interest in export begin? E.g.  Soon after company 

establishment, after strong domestic market position etc. 

6. What inspired the company‟s interest in export? E.g. potential customer‟s call, niche 

market, globalisation, environmental technology characteristics etc. 

7. What is your network of collaborations in export? E.g. export agents, subsidiaries, 

suppliers, partners‟ governmental agencies etc. 

8. What are the roles of these actors in your export initiatives? E.g. selecting foreign 

market, access to market information. 

9. How do you choose export markets? E.g. markets with similar environmental 

technology policy, industrial development and culture as Sweden. 

10. What is the influence of the municipality ownership structure on your exports? E.g. 

access to financial resources, quicker access to foreign markets, policy restrictions, 

lack of independence etc. 

11. Who are your competitors? Why customers turn to your offering over another?  

12. What do you offer to customers? (product, service) How do you help customers to 

evaluate your offer? 

13. How do you market your offering(s)?  
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14. What are your core and infrastructure technologies? What are the distinct technology 

phases from design to delivery of your offering to customer(s)? 

15. Are there any differences between environmental technology offering in Sweden and 

on export markets? If no, why?  

If YES:  

16. What are the specific differences? 

17. What are your motivations for such an approach? 

18. In which step of production process this separation occurs? 

19. What is the scale of effort for making this customization in the aspect 

of time/money/…? 

20. What are the company‟s challenges in differentiating offerings for 

customer(s)? 

21. What other possibilities do you foresee about differentiating your 

environmental technologies offering for export markets?   

22. What are your delivery channels?   

23. Where is the location of your operations and services? What parameters do you 

consider for selection of location? 

24. How is the ownership of equipments during and after use phases?  

25. Who is responsible for production and maintenance personnel?  

26. How do you finance your export? (for instance: second/third party financing,  long 

term contracts, networking and subcontracting and …) 

27. How do customers pay you? (Pay per unit, pay for availability, fixed rate, pay for 

equipment, ... ) 

28. What are the most important costs in export?  

29. What are your key physical and human resources? 

30. What are you good at (in the aspects of knowledge and know-how)? What about 

your network companies? 

31. When you approve a business plan, what elements or components should be 

determined?  

32. In your idea, have I missed anything important?  What? 

33. Please rank the following list and missed items in the previous question based on 

their importance in export of environmental technology: 

Environmental technology type 

Technology (core, infrastructure) 

Marketing 

Services 

Partners and suppliers 
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Differentiation of offering 

Market and standards, competitors 

Ownership of equipment 

Responsibility of personnel 

Payment model 

… 

… 

34. What were the unpredicted issues you encountered during export which were not 

considered in your plans? (Your specific experience) 

35. Which characteristics, if any, do you consider unique to environmental 

technologies? 

36. How do these characteristics influence your export initiatives? Can you compare it 

with other technologies in the aspect of export? 

37. Can you provide some reflections on your market expansion if any within Sweden? 

38. Do you consider any other personnel relevant to be interviewed? 

39.  Do you have any reference material(s) which you consider relevant? 

40. Are you available to give feedback on the interview?  

41. Do you have any comment to add? 
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Interview guide for future exporter 

 

Company: …                                                                                                  Date: …                                                                                  

Project title: Exploring business models for export of environmental technology // Business models for market 

expansion of Swedish municipal environmental technologies 

Time plan: Introduction: 5 minutes , Conversation: 2 hours 

Method of recording data: Taking notes, recording 

Interviewee’s name and contact address: … 

Interviewee’s position and major responsibilities: … 

 

Interviewer(s): …         

Comments: …  

1. What are your personal reflections on the export of environmental technologies by 

municipality-owned companies? 

2. What is the company‟s view on the export of environmental technologies by 

municipality-owned companies? 

3. What do you consider as environmental technologies? 

4. Which environmental technologies do you plan to export? (including those under 

planning and abandoned plans) To which markets? Why? 

5. When did the company‟s interest in export begin? E.g.  Soon after company 

establishment, after strong domestic market position etc. 

6. What inspired the company‟s interest in export? E.g. potential customer‟s call, niche 

market, globalisation, environmental technology characteristics etc. 

7. What is your network of collaborations in export? E.g. export agents, subsidiaries, 

suppliers, partners‟ governmental agencies etc. 

8. What are the roles of these actors in your export plans? E.g. selecting foreign market, 

access to market information. 

9. How do you choose export markets? E.g. markets with similar environmental 

technology policy, industrial development and culture as Sweden. 

10. What is the influence of the municipality ownership structure on your export plan? 

E.g. access to financial resources, quicker access to foreign markets, policy 

restrictions, lack of independence etc. 

11. Who are your potential competitors? Why will customers turn to your offering over 

another?  

12. What will you offer to customers? (product, service) How will you help customers to 

evaluate your offer? 

13. How will you market your offering(s)? 

14. What will be your core and infrastructure technologies? What will be the distinct 

technology phases from design to delivery of your offering to customer(s)? 

15. Will there be any differences between environmental technology offering in Sweden 

and on export markets? If no, why?  
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If YES:  

16. What will be the specific differences? 

17. What are your motivations for such an approach? 

18. In which step of production process will this separation occur? 

19. What will be the scale of effort for making this customization in the 

aspect of time/money/…? 

20. What will be company‟s challenges in differentiating offerings for 

customer(s)? 

21. What will be your delivery channels?   

22. Where will be the location of your operations and services? What parameters do you 

consider for selection of location? 

23. How will be the ownership of equipments during and after use phases?  

24. Who will be responsible for production and maintenance personnel?  

25. How will be you finance your export? (for instance: second/third party financing,  

long term contracts, networking and subcontracting and …) 

26. How will customers pay you? (Pay per unit, pay for availability, fixed rate, pay for 

equipment, ... ) 

27. What do you foresee as the most important costs in export?  

28. What will be your key physical and human resources? 

29. What are you good at (in the aspects of knowledge and know-how)? What about 

your network companies? 

30. When you approve a business plan, what elements or components should be 

determined?  

31. In your idea, have I missed anything important? What? 

32. Please rank the following list and missed items in the previous question based on 

their importance in export of environmental technology: 

Environmental technology type 

Technology (core, infrastructure) 

Marketing 

Services 

Partners and suppliers 

Differentiation of offering 

Market and standards, competitors 

Ownership of equipment 

Responsibility of personnel 

Payment model 

… 
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… 

33. Which characteristics, if any, do you consider unique to environmental 

technologies? 

34. How do these characteristics influence your export plan? Can you compare it with 

other technologies in the aspect of export? 

35. Can you provide some reflections on your market expansion if any within Sweden? 

36. Do you consider any other personnel relevant to be interviewed? 

37.  Do you have any reference material(s) which you consider relevant? 

38. Are you available to give feedback on the interview?  

39. Do you have any comments to add? 
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Interview guide for none-exporters 

 

Company: …                                                                                                  Date: …                                                                                  

Project title: Exploring business models for export of environmental technology // Business models for market 

expansion of Swedish municipal environmental technologies 

Time plan: Introduction: 5 minutes , Conversation: 2 hours 

Method of recording data: Taking notes, recording 

Interviewee’s name and contact address: … 

Interviewee’s position and major responsibilities: … 

 

Interviewer(s): …         

Comments: …  

1. Have you ever had any plan for export? If no, why?  

If yes, why was it abandoned? Which obstacles did you encounter? 

2. What do you consider as environmental technologies? 

3. What are your personal reflections on the export of environmental technologies by 

municipality-owned companies? 

4. Which characteristics, if any, do you consider unique to environmental 

technologies? 

5. How do these characteristics influence export? Can you compare it with other 

technologies in the aspect of export? 

6. Can you provide some reflections on your market expansion if any within Sweden? 

7. When you approve a business plan, what elements or components should be 

determined? 

8. Which characteristics, if any, do you consider unique to environmental 

technologies? 

9. Do you consider any other company relevant to be interviewed? 

10.  Do you have any reference material(s) which you consider relevant? 

11. Are you available to give feedback on the interview?  

12. Do you have any comment(s) to add? 

 

 

 


