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Research questions: What are the most important factors when developing the elements of 
a business model canvas operating in the district heating business? 
How does digitalization impact these elements? 

Purpose: The purpose of this degree project is to analyze and investigate how 
digitalization will affect business modeling in the district heating 
business.    

Method: The chosen approach to this degree project was an iterative, abductive 

method, in order to always use a feedback-analysis and to keep the 

project open for new findings. The interviews were a mix of a 

structured method and a qualitative approach. With the structured 

method, the findings from the interviews were similar and regarding 

the research topic, and the qualitative approach in some open 

questions led to matters that otherwise would have been unnoticed. 

The interviews were performed via e-mail, phone and through 

personal interviews. 

Conclusion: This degree project concluded that digitalization has an impact on 

business modeling in district heating. Digitalization will affect some 

elements in a major way, for example key resources that will be 

characterized by digitalization. The findings from this work showed 

that a business model operating in district heating in a time of 

digitalization should focus on three main parts: economy, 

environment and easy visualization. An optimization tool should focus 

on delivering a value that consist of these three, and the remaining 

elements should together contribute to that value proposition. 
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Handledare:   Pär Blomkvist, Mälardalens Högskola 

Nyckelord:   Affärsmodell, canvas, fjärrvärme, digitalisering 

Frågeställningar: Vilka är de viktigaste faktorerna vid utveckling av elementen i 
affärsmodellen canvas, verksam inom fjärrvärmebranschen? Hur 
påverkar digitaliseringen dessa element?  

Syfte: Syftet med detta examensarbete är att analysera och undersöka hur 
digitaliseringen kommer att påverka affärsmodellering inom 
fjärrvärmebranschen.  

Metod: Det valda tillvägagångssättet för detta examensarbete är en iterativ, 

abduktiv metod för att hela tiden återkoppla och hålla studien öppen 

för nya intryck. Intervjuerna är en kombination av strukturerad metod 

blandad med en kvalitativ ansats. Med den strukturerade metoden blir 

svaren inom samma ram samtidigt som den kvalitativa aspekten 

lockar fram svar som annars skulle passera obemärkta. Intervjuerna 

genomfördes via mail, telefon samt genom personliga intervjuer. 

 

Slutsats: Detta examensarbete drar slutsatsen att digitaliseringen kommer 

påverka affärsmodeller inom fjärrvärme. Digitaliseringen kommer 

påverka vissa element i större utsträckning som till exempel 

nyckelresurserser som kommer präglas av digitaliseringen. 

Upptäckterna från studien visar att en affärsmodell verksam inom 

fjärrvärme i en tid präglad av digitaliseringen ska fokusera på tre 

delar: ekonomi, miljö och lättförstådd visualisering. Ett 

optimeringsverktyg ska fokusera på att leverera ett värde som 

innehåller dem tre delarna och resterande element ska tillsammans 

bidra till det värdeerbjudandet.   
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1 INTRODUCTION  

Businesses and companies all around the world are currently undergoing the fourth of the 

major industrial revolutions. This time digitalization is the word on everyone’s lips and the 

principal component that is going to revolutionize the industry. Deloitte (2016) describes 

digitalization in an appropriate way as “development powered by technology”. Digitalization 

will influence and change the way that businesses acts and how the companies’ operations are 

executed. It will affect products and services along the chain as well as have a lasting effect on 

the surrounding business models.  

The energy business is one sector that will take part of the makeover led by digitalization. 

According to physicist Kagermann (2015), Internet of Things (IoT), a networked 

interconnection of objects used every day connected intelligently to the internet, will play a 

significant role in collecting data and lay the ground for better, smarter and faster solutions in 

the energy sector. Data analysis will provide analytical solutions that will make the energy 

production more efficient than it is today, which is of great importance. Artificial Intelligence 

(AI) can make the energy production even more efficient. International energy agency (2017) 

says that two-thirds of the total greenhouse emissions come from the energy sector, as well as 

80 percent of the carbon dioxide (CO2) emissions. Every possible action that tries to reduce 

those numbers is necessary. 

Along with basically all energy businesses, the district heating (DH) sector is screaming for an 

environmental friendly usage of resources. Even if the main fuel is renewable, during the 

inevitably occurring peak hours, most companies have to insert fossil fuel-based generators. A 

huge challenge, and at the same time a tremendous opportunity, is to avoid fossil 

implementation during these peak hours and by doing so reducing the effect on the climate 

(RISE, 2017).  

To obtain higher efficiency and increase the competitiveness of the DH business the companies 

need to develop themselves. Digitalization will become a vital part of the business if the 

changes will be achieved. Instead of taking data from every department the companies can 

share their data in an effective way inside the company through digitalization. If companies 

collect more digitalized information about for example weather, flow and temperature, digital 

tools can analyze this information so that DH companies more precisely can predict the 

production and to optimize the distribution. Anna Felländer (2016) means that the economic 

gains will increase along with the digitalization, as well as the desired decreased impact on the 

climate.  

Digitalization will affect the very structure and the build-up of the business models for 

products and services in the DH sector. Studies of business models have prior to this era not 

considered the connection with digitalization, specifically not studies of DH. It will be a 

challenge to implement actions of digitalization in this area that has been analog for such 

long time but at the same time a great opportunity. The room for improvements is enormous 

in the DH business with the help of digitalization, since not much has been done before 

Deloitte (2016). 
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1.1 Background 

The ability to predict and to make accurate forecasts about future circumstances is crucial in 

the DH business. According to the Energy newspaper Energinyheter (2016) Mälarenergi, a DH 

company in Sweden, has the goal to optimize the production of the DH to give customers the 

best possible comfort at the same time as over-production is avoided. An initiative from 

Mälarenergi known as Smarta Flöden (SF) has started with the objective to decrease the over-

production at the peak-hours. The project will through data gathering and analysis try to make 

the DH in Västmanland more efficient. It will potentially lower the environmental and the 

financial expenses at a relatively small scale in Västmanland (RISE, 2017). This project can 

prove the positive results and initiate a wider and broader revolution in the DH sector. 

Mälarenergi, with the largest combined heat and power plant in Sweden, argues that the peak 

hours of the day are where most emission can be cut. They want to phase out coal, oil and other 

fossil fuels, which only are active and running during these peak hours. SF will optimize and 

automatize based on forecasts to fulfill the demands of the end-users. The production is going 

to be based on the predicted heat demand for every consumer and various delays with the 

objective to minimize the production cost (RISE, 2017). This pilot project could be the start of 

a bigger change in DH that leads to a wide decrease in fossil fuels which is wanted and needed. 

To fulfill the optimization in the DH production and distribution, RISE (2017) states that a lot 

of data collection needs to be perceived. The process flows are rarely constant, instead they are 

ever changing and on-going as the demand varies, infrastructures rebuilt and when customers 

are replaced. The industrial processes are in obvious need of adaptability and learning since 

the systems are analogous and could benefit from digitalization. With those conditions, it 

becomes difficult to create a single learning system that could deliver a satisfying solution that 

is applicable to this industry (Mälarenergi 2016).  Xia et al. (2012) state that IoT will be used 

for a more smooth and efficient way to handle data. Different cloud services will be used to 

dynamically manage historical data as well as data gathered in real-time Mälarenergi (2016).  

For a broader and more generic overview, the assistance of a broad network of companies in 

Sweden will be gathered. The companies are active in the Swedish energy industry and are well 

established in the business. A reference group of experts are committed from ABB and 

Mälarenergi to provide unique information. Other sources of expertise of the project are 

Fortum and Göteborg Energi along with other companies (Mälarenergi, 2016).     

Sigholm (2017) has a tool named Aurora, which is an optimization and a follow-up tool that 

companies can use to monitor their DH operation. Aurora is a tool that is facility adapted where 

the users can, on a daily basis, plan their operation of the plant. The optimization tool can also 

predict and analyze the costs and outcome of their heat and power plant in the short run as 

well as in the long run (Sigholm, 2017). Sigholm is now planning for a development of their 

tool Aurora to the next level so they can fulfill the new demand that arises with digitalization. 

The goal is to get a tool, Aurora Grid (AG), for the DH business so the customer easily can avoid 

overproduction and optimize the system in order for the operation to experience the most cost-

effective and environmentally way (Personal contact with Sigholm, 2018). For SF, the chosen 

program will be AG and it will be a staple in SF. 
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1.2 Problem Statement  

Regardless of what product or service that is being delivered, or what business a company is 

operating within, a structured and thought-out business model is a necessity for the 

functionality of that pursuit. The DH business is no exception from that statement and will face 

changes in the era of digitalization.  

A business model with digitalization as a prevalent mindset is something that earlier not has 

been researched or explored thoroughly, especially not in combination with DH. The DH sector 

has for a long period of time been a well-oiled machine but without any development linked to 

the opportunities that digitalization brings. Instead, it has fallen behind and is in great need of 

being brought back up to date with the technical progress led by digitalization. A business 

model with digitalization as a present concept is something that is not only wanted; it is 

needed.  

The business models and the foundation of it has in the past been focusing on simple and 

analog solutions. It is going to be a challenge to implement the concept of a business model 

and to combine the underlying pieces with digitalization. The theories and ideas of what a 

business model stands for and the meaning of it that needs to converge with the possibilities 

and potential issues that arise with digitalization and progressing technology. Digitalization 

has improved other areas and will impact the DH sector; the unknown factor is how and to 

what extent that will occur. 

When developing a business model all connecting pieces are equally important. When creating 

one in collaboration with digitalization, some parts get increased attention. A challenge is to 

realize how much digitalization can and should pervade a specific section of the business model 

and how it will affect the model as a whole.  

This degree project can function as a preliminary investigation on the affection of digitalization 

on DH. It explores how digitalization will impact the DH as well as how business models are 

connected to it. Digitalization will affect DH in one way or another, and this degree project can 

determine at an early stage how that will appear in reality.  
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1.2.1 Issue Tree 

To get a better overview of SF, an issue tree has been created, see figure 1 below. The project 

SF will see how the production and distribution can increase its efficiency, improve knowledge 

of the system and reduce fossil fuels. The project will also contain an optimization tool AG 

which is based on relations, services, and logistics and costs. These come with three 

subchapters and all nine subchapters of the building blocks in the business model canvas.  

 

Figure 1 - Issue tree 
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1.3 Purpose 

The purpose of this degree project is to analyze and investigate how digitalization will affect 

business modeling in the DH business. 

1.4 Research Questions 

 What are the most important factors when developing the elements of a business model 
canvas operating in the DH business? 

o How does digitalization impact these elements?   

1.5 Scope and Limitations 

To complete a value-adding degree project, certain restrictive actions need to be taken. The 

objective of this research is to find an appropriate business model for the optimization tool AG. 

The program AG from Sigholm is specified in production and distribution of DH, as a part of 

the project SF. The immediate scope of this work will, therefore, be on the DH grid and its 

adjacent components. The focus will be on the potential customers and companies that will 

impact the DH market and be a part of AG.  Sigholm Konsult AB is active in other branches of 

the energy sector, but that will not be in consideration during this degree project since those 

sections are not of great importance when examining the business model for this specific DH 

optimization tool.   

A geographical limitation will be established for a more precise analysis. SF, as well as AG, is 

based in Västerås and its adjacent neighborhood societies, this degree projects expected results 

would be applicable all over Sweden. The limitation will, therefore, be within Sweden. The 

reasoning behind that decision is that the project itself affects and concerns that region. The 

final results that Sigholm expects are not only relevant for Västerås with surroundings, but also 

for potential customers outside the region regarding SF. Sigholm has the ambition to promote 

and launch AG to other potential energy companies in Sweden. This work’s emphasis will 

therefore also be on the potential power companies that can and likely will benefit from the 

implementation of AG to their existing facilities.   

This degree project’s center is constructing a suitable business model for AG; the scope will be 

on building that model, not AG itself. The work will not go into detail about AGs several 

features, rather an overview of the program as a whole. This degree project will be limited to 

perusing the desired business model and its characteristics.   
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2 LITERATURE STUDY 

Björklund and Paulsson (2003) imply that the literature study is, in the beginning, a critical 

moment to get a wide and good start to a degree project. They continue to say that in the 

literature study the data, recent technologies, and relevant theories will be presented to get a 

wider and more in-depth knowledge in the field that will be explored. The information that is 

represented in the literature study is called secondary data. According to Björklund and 

Paulsson (2003), the things that should be included in the literature study depends on which 

fields of the research that will determine. The fields that will be determined and explored in 

this degree project is the business model canvas, digitalization, IoT and AI, since those are the 

main subjects during the whole work.  

The literature study for this degree project is based on secondary resources to be able to achieve 

a deeper and broader insight considering business models. Canvas is the type of business 

model that will be used in order to find out what parts that are the most important. 

In this chapter, there will be a description of the different elements in the business model 

canvas. Digitalization Internet of Things and Artificial Intelligence will also be described in this 

chapter of the work. In the canvas model, the nine key building stones are Customer Segments, 

Value Proposition, Distribution Channels, Customer Relationships, Revenue Streams, Key 

Resources, Key Activities, Key Partnerships and Cost Structure.   

2.1 Digitalization 

According to the National encyclopedia (2018) digitalization is when physical materials are 

converted from analogues status to digital, in other words in a way that a computer can 

understand and handle the materials. The material goes from being a physical material to 

become binary, which is more manageable and efficient. A larger amount of data can be stored 

when it has been digitalized than if the data had been in a binder in a specific department. 

Advantages with the digitalization are that everyone is speaking the same language when 

programming a code, which makes it easier for more people to understand. It is also cheaper 

and more effective to send the data when it has become digitalized then if it had been in a 

binder (Markus Bylund, 2016 p. 51).  

To become more efficient and to increase the competitiveness in the DH business the 

companies need to continue their development and have the aim to be in the forefront of the 

revolution. The digitalization becomes more and more attractive, and according to the digital 

economist Anna Felländer (2016), the country’s GDP will increase with the digitalization. DH 

companies should, therefore, become more digitalized since the whole society will gain on this 

fourth revolution. Today it is common that each department saves their data and when other 

department needs information from them it can take some time before it can sample the data. 

Through digitalization where all data can be stored in a cloud or a server that is available for 

everyone, it makes it easier to collect information and data from different departments.  
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If companies collect more digitalized information about for instance weather, flow and 

temperature, an optimization tool can be made to analyze this information so that DH 

companies can always deliver the right feed temperature. This information will be used further 

during this degree project.   

In a society where everything turns global and where information is a right for everyone, 

digitalization is on the worlds’ agenda. The features and applications are quickly turning to 

online businesses and a more digital approach. One of the most topical and interesting subjects 

when discussing digitalization is IoT. Technology professors Wortmann and Flüchter (2015) 

describes IoT as the reality where formerly analogous devices get connected to the internet and 

upload and store data and information. The fields of applications are enormous and cover a 

wide spectrum, but smart operations are where the largest benefits can be achieved. The 

industry is where digitalization and automation can shine the most and where IoT will be 

implemented at full potential.  

According to RICE (2017), IoT will be included widely in the DH sector when data analysis 

becomes more present. They mention that IoT will be combined with machine learning to 

create a more efficient energy distribution. IoT will be used as a tool to efficiently transfer and 

later analyze data. With all data available, the implemented system will be able to analyze and 

generate solutions that have not been possible prior to IoT. The results will provide positive 

outcomes environmentally as well as financially. 

The extended data collection and advanced communication from IoT will be taken into 

consideration when analyzing the market and the opportunities for AG.  

AI is a concept that is getting more known worldwide and coveted by more companies now 

when the world is going towards digitalization. The scientist John McCarthy’s concept of AI in 

1955 was “The science and technically made by intelligence machines”. A known example of AI 

today is Siri, a feature from Apple that can help people managing their device. AI combine data 

with a learned system and can, therefore, make decision-based on the learned system. With 

IoT and data collection AI will play a more prominent role and combine these two. A 

combination with IoT and AI can make more autonomous systems (Markus Bylund, 2016 p. 

51).  
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2.2 Business Model Canvas 

In order to describe and visualize the business model, the canvas is the chosen application. It 

is a simple concept that highlights the different parts and layers that together form a business 

model. The canvas has been chosen because according to the business writer Greenwald (2012) 

the business model canvas inventor Alexander Osterwalder is a well-known author and a 

credible person in the business. The canvas has become the primary approach regarding 

business models and is considered a suitable point of view. The descriptions of the canvas are 

mainly taken from Osterwalder’s book, co-written with Yves Pigneur, “Business Model 

Generation”, a reliable source of information regarding the topic Greenwald (2012). The 

business model canvas was chosen because it has been researched and developed under a long 

time by Osterwalder and other authors. The canvas is considered to be a well-renounced base 

when working with business models.  It works as a suitable tool and provides the foundation 

when applying these theories to a business model during digitalization. Even though the canvas 

is considered as the best approach when developing a business model, some concerns has been 

raised against it. Spanz (2012) discusses the lack of analysis regarding the competition and the 

competitors, something that could be of interest when creating a business model. Another 

aspect that could be overlooked with the canvas is the lack of formulated goals. The concerns 

regarding the business model canvas is mostly highlighted when creating the model and the 

company from scratch. This model is within an already existing company and will not affect 

the result of the degree project.    

 
Figure 2 - Business Model Canvas. Source: http://businessmodelgeneration.com/ 
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2.2.1 Customer Segments   

The heart of a business model, of the company itself, comprises of their customers. When 

creating a business model the current and/or potential customers need to be identified. 

Customer segmentation implies splitting customers into two or several homogeneous groups 

(Böttcher et al., 2009). Osterwalder and Pigneur (2010) explain that the divide is processed 

based on the customer’s different attributes, such as requirement, behavior and profitability. 

They mean that different customer segments are defined by the business model and that 

careful decision-making is vital regarding which segments to focus on and which ones to 

neglect.   

According to Osterwalder and Pigneur (2010), customers are dividable if certain requirements 

are met. If the customers represent different relationships and considerably unequal 

profitability’s, they represent different segments. The customers that use contrasting 

distribution channels also embodies a separate customer segment, as well as the customers 

that show a willingness of payment for certain aspects of the product or service. Osterwalder 

and Pigneur (2010) state that the business model can be accurately formed when the segments 

are identified and precisely designed according to the relevant segments.  

Osterwalder and Pigneur (2010) state that many different types of segments can be identified, 

and mentions mass market, niche market, and segmented, diversified and multi-sided 

platforms as some of the different potential segments. The most relevant and accurate 

description of the market in this instance is the segmented market.  The customer at different 

segments may have altered needs and different problems, so they need to be segmented. An 

example comes from a Swiss bank, where they separated customers with enormous wealth and 

the ones with moderate amounts on their accounts. The different segments had similar 

characteristics but with slightly different needs, thereof the segmentation. These two segments 

are then offered different value proposition according to their intentions (Osterwalder and 

Pigneur, 2010).  

The occurrence of a segmented market leads to a certain approach when performing the study 

and later the interviews. If the market is segmented several ideas and approaches can be 

executed in the analysis now that the solution to the problems in DH can vary.  This will help 

when the customers are divided and positioned in the canvas for the best possible value 

proposition.  The realization of the presumed segmented DH market results in more specific 

questions later on to the interviewees that hopefully concludes with better results.  
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2.2.2 Value Proposition   

Kowalski et al. (2012) describe value proposition as how a company adapt the product to attract 

different customers. The value proposition is suggested to consist of three different layers: 

Choose, provide and communicate the value. Choosing the value expresses the process of 

identifying what the value is to the customers. Providing the value is to obtain the value for the 

customer and lastly communicate it to make the customer realize the value is at reach.  

Osterwalder and Pigneur (2010) define value proposition, or value adding, as the underlying 

reason why a specific consumer or why a certain company is chosen and/or preferred over 

another company. They characterize value proposition as solving a problem or satisfying a 

need. The product or service get bundled to captivate the demand of a specific customer 

segment in order to capture and fulfill the needs of the customer at best possible ability. The 

value proposition is the essence of what the customers get offered by the company. The value 

proposition is often tweaked to adopt a similarity already existing on the market, or an entirely 

new and innovative product to become the pioneers at the mentioned market. Osterwalder and 

Pigneur (2010) mention performance as a type of value proposition. Distribute a product that 

already exists but with superior or better performance to out-compete the existing competitors.  

A value proposition that tweaks the current ability and upgrading the performance seems 

suitable for products that operate in the DH business. That kind of abilities will be highlighted 

later in the degree project when the study is performed.  

2.2.3 Distribution Channels  

A distribution channel is how the potential customer will obtain the product or service. The 

chosen distribution channel or channels serve that purpose and need careful analysis before 

being implemented. Osterwalder and Pigneur (2010) describe distribution channels as the way 

the value proposition is being brought and communicated to the selected customer segment. 

Customers can interact with the company using the distribution channel, which creates the 

interface for a customer into the company, brought by the distributor (Liu et al. 2003). Using 

these channels, the customer experience gets enhanced, and the channel serves several 

different roles. The distribution channel can help the customer to obtain greater knowledge 

about a company. It can guide the customer through the company’s disparate value proposition 

and allow them to purchase the service or product. In a company, the distribution channel is 

the tool that delivers the value proposition and is responsible for any issue after the purchase 

(Osterwalder & Pigneur, 2010). 

  



 

11 

2.2.4 Customer Relationships   

After the different customer segments have been targeted and specified, a bond between them 

and the company needs to be formed. Osterwalder and Pigneur (2010) state that the bond is 

known and described as a customer relationship. The company should clarify how it will 

manage the relationship and how the customer can benefit from the relationship. A customer 

relationship can be characterized as automated when the relationship continues without any 

considerable effort. The customer relationship can also be personal, where close contact 

between the parties is prevalent (Soltani & Navimipour, 2016).  

Osterwalder and Pigneur (2010) distinguish several types of customer relationships between 

the different parts of a relationship. The kind of relationship can occur by itself or take place 

in symbiosis with other types of a customer relationship. One category is personal assistance, 

depending and built upon interactions between persons. It may occur where the customer gets 

assist in the sale or purchase process, on a regular basis or when the help is needed. This can 

be completed via physical meetings, calls, e-mail or other sources of communication. An 

adjacent type of customer relationship is the dedicated personal assistance. This means that 

the company provides a certain representative that meets regularly and establishes close 

contact with one specific customer. This type is often the most thorough and close one and 

needs long periods of time to exploit. This is normally executed through key account managers 

who maintain the important relationship with the most significant and most rewarding clients. 

Close and regular contact or dedicated services are going to be topics considered during the 

case study. The study and the interviews will analyze if and how the relationships should be 

constructed and to what extent they will be established.   

2.2.5 Revenue Streams  

Osterwalder and Pigneur (2010) state that revenue streams are the incoming cash flow from 

each customer segment. It is important for a company to understand what value proposition 

customer segments are willing to pay for (Zott et al., 2011). The company also need to know 

how much they are paying today and in which way their revenue streams are incoming. If the 

company truly understand the value, it can increase the revenue streams from their customers. 

There are different pricing mechanisms for the revenue streams, such as bargaining, market 

depending, fixed costs and volume dependent Osterwalder and Pigneur (2010). A business 

model can have two different types of revenue streams. One type is when the customer pays 

once, which results in transaction revenue. The second type is when the revenue streams are 

ongoing to continue the purchase, either in a value proposition or if the company are giving 

the customer support after the purchase. The company needs to understand the importance of 

knowing the contribution each revenue streams are adding to the total revenues. Asset sales, 

subscription fees, usage fee, licensing, advertising, brokerage fees and leasing, renting, or 

lending are all different types of revenue streams. The two different types of pricing mechanism 

that are more commonly occurring, these are dynamic and fixed pricing. It can make a huge 

difference in revenue stream depending on which type of pricing mechanism that will be 

chosen (Osterwalder & Pigneur, 2010; Zott et al., 2011). 
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Osterwalder and Pigneur (2010) mean that licensing gets is a revenue stream from permitting 

for their customer to use protected data in exchange for a fee. Licensing gives the right to the 

customer to gain revenues from using their product or service instead of creating an own 

product or service. Patent-holders are a typical example when the owner gives other companies 

the right to use the patent technology in exchange for a fee.   

Since the revenue stream is of utter importance, it will be highlighted in the degree project. 

The way the streams will be constructed will be explored further later on. Parts that will be 

analyzed is how the revenue will be collected, for example, a license fee for the software and 

payment for support and consulting.  

2.2.6 Key Resources 

Osterwalder and Pigneur (2010) describe the key resource part in the canvas model as an 

underlying asset in a business. With key resources, the company can create and develop the 

value proposition, maintain good relationships with customer segments, reach markets and 

hopefully earn revenues and also help the deciders to evaluate the business model (Johnson et 

al., 2008). Depending on which type of business model that will be determined there will be 

different key resources. Osterwalder and Pigneur (2010) Human, financial, intellectual, or 

physical are all examples of key resources (Barquet et al., 2013). Osterwalder and Pigneur 

(2010) state that companies do not need to have their key resources, these can be leased from 

key partners.   

Osterwalder and Pigneur (2010) continue to say that human resources are a requirement for 

every company, but in some business models’ human resources play a more significant role 

than others. Critical, innovative, and creative thinking are all examples when that human 

resources are more important than other resources. The research and development 

department in a company is mostly hired on the basis of their intellective ideas, which a robot 

or machine cannot do, at least not at the moment. Osterwalder and Pigneur (2010) also 

describe intellectual resources such as brands, copyright and patents, partnership, customer 

data, and proprietary knowledge all these will make a business model stronger. These 

resources can be difficult to create and sustain, but if you succeed it can develop a substantial 

value.   

The degree project will focus on the realization of what resources that are necessary for AG. 

The human and intellectual resources are most relevant and will be explored further in the 

work to determine the resources for AG together with SF. 
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2.2.7 Key Activities  

Osterwalder and Pigneur (2010) say that a company needs key activities for creating a 

competitive business. A business model needs its key activities in order to operate successfully. 

Similarly, with the key resources, it needs to create a value proposition, maintain customer 

relationship, and reach markets and earning revenues. Kindström (2010) is applying that 

personal interaction is an essential factor when it comes to key activities in the service business, 

these businesses are often relying on the personal contact with their customers. Osterwalder 

and Pigneur (2010) mean that the importance of different key activities is changing depending 

on the importance of that specific business model. For example, the company McKinsey key 

activities are including problem-solving. The key activities can be divided into three different 

categorized, problem-solving, production, and platform or network. Key activities may be 

performed inside of the actual corporation, but are equally important when forming a business 

model (Zott & Amit, 2010). 

Problem-solving is a key activity when it comes to developing new solutions for customers’ 

issues. Consultancies and service organization use this activity all the time. Consultancies are 

often hired because of the problem-solving thinking. Production activities are the key activity 

for manufacturing firm business model. These key activities are related to making, designing 

and delivering a product.  Platform or network activities are dominated by the key resources 

to locate the best platform for the business model. Tradera is a business site that is doing all 

its business online, where the customers are also suppliers. Therefore, it is critical for Tradera 

to have a good network and platform with their customers (Osterwalder & Pigneur, 2010).    

The activities that will occur along and after the degree project will be explored. During the 

interviews and the study, the crucial activities will be determined and mapped out, like 

problem-solving and close personal contact with the customers.  
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2.2.8 Key Partnerships  

In the canvas business model, the block key partnerships define the partners and suppliers of 

your network. The key partnership starts to play a bigger role for a lot of business; some are 

even saying that it is a cornerstone of the business. Partnerships can lead to a reduction in risk, 

acquiring resources and optimizing the model. Barquet, A. et al. (2013) says that their key 

partners are technical support, machines suppliers, supply chain and new business.  

 A partnership can motivate companies to collaborate since it can lead to a reduction in costs, 

optimize the activities and the resource that the company are using. Companies are often 

gaining more if they do not own all the resources or do every activity by themselves. This is 

usually a buyer-supplier form and is the most basic one (Osterwalder & Pigneur, 2010).  

Another common partnership or collaboration between companies are when buying, renting 

or access to more customers. It is not sustainable to do everything in your one business; it is 

better to use a partnership with other firms that are better on things that your business is 

missing. Consulting businesses are selling their knowledge in some specific area, which is often 

useful for business that needs assistance for a shorter period. If your company are going to 

develop their product, but they do not have the knowledge, it may be more efficient to hire a 

consultant that is an expert in that specific field (Osterwalder & Pigneur, 2010). 

The motive is to find and highlight what key partnerships that can benefit the most, along with 

SF that already is a key partner. The study will analyze the potential and current partners that 

can collaborate and mutual benefit, to exploit the most for AG.  

2.2.9 Cost Structure  

Zolnowski et al. (2014) describe cost structure as the cost of each part included in a specific 

business model. All costs that are brought by any actor in the business model is a part of the 

cost structure. Osterwalder and Pigneur (2010) discuss cost structure and imply that 

everything that aligns with the model incurs a cost and therefore the cost structure is needed. 

The cost structure can be calculated easily when the underlying elements are defined, such as 

key activities and key partnerships. Even though it is always desirable to minimize cost, it is 

not the primary priority in some business models. According to Osterwalder and Pigneur 

(2010), it is important and convenient to separate two types of cost structures, cost-driven and 

value-driven.  

The value-driven business model is more heavily fixated on the creation and deliverance of 

value rather than the underlying costs. Osterwalder and Pigneur (2010) and Zolnowski et al. 

(2014) say that the value-driven approach is to deliver a value proposition at the highest 

possible quality and to maintain that value by complementing that with premium and personal 

service, in contrast to the cost-driven model where the cost will be minimized in all cases. In 

this type of structure, luxury hotels have their home field advantage.  
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2.3 Literature Summary  

In this chapter there will be a summary of the literature study’s most important aspects that 

will be useful in the empirical study and the analysis. Digitalization will make it possible to 

collect more data and advanced communication from IoT, which can make it possible to better 

analyze the collected information. The collected data can include information about the 

weather, flow and temperature, an optimization tool can be made to analyze this information 

so that DH companies can always deliver the appropriate and correct feed temperature. 

If the market is segmented several ideas and approaches can be executed in the analysis now 

that the solution to the problems in DH can vary.  This will help when the customers are divided 

and positioned in the canvas for the best possible value proposition. If it will be different 

segments they will probably generate different revenue streams, but the value proposition will 

most likely be the same just in a different scales. The way the streams will be constructed will 

be explored further later on during the degree project. Value proposition can be tweaked to 

further match the different segments and the current ability and upgrading the performance 

seems suitable for products that operate in the DH business. A distribution channel is how the 

potential customer will obtain and receive the product or service. Customer relationships will 

deliver value with close and regular contact or dedicated services are going to be topics 

considered during the case study. Good support services can be the beginning of a valuable 

relationships. The motive is to find and highlight what key partnerships that can benefit the 

most, along with SF that already is a key partner. This degree project will have its focus on how 

the human and intellectual resources are most relevant and will be explored further in the work 

to determine the resources for AG together with SF. The resources are often developed by the 

key activities. Key activities are related to making, designing and delivering a product and the 

activities that will occur along and after the process.  Cost structure will describe the cost of 

each part included in a specific business model. 

 

 

  



 

16 

3 METHOD 

In this chapter, the methodology for this work will be presented. The method is divided into 

two different subchapters named choice of method and data collection method, which will 

describe the methodology more accurately. Furthermore, this section will explain the chosen 

approach for this work. Continuously, the method is validated with a chapter regarding 

trustworthiness.  

3.1 Choice of Method 

Björklund and Paulsson (2003) state that there are different ways to achieve the goal of this 

works purpose, but the most common way is to perform either a qualitative or a quantitative 

study. A qualitative study should be chosen if the authors aim to get a more in-depth knowledge 

regarding the subject through observations, interviews, and collection of relevant data 

(Blomkvist & Hallin, 2014; Björklund & Paulsson, 2003). This degree work is a qualitative 

study since the purpose is to develop the business model canvas to Sigholm through interviews 

rather than surveys. Why the qualitative approached is chosen instead of the quantitative is 

because it would give more trustworthy answers.  The people that got interviewed had personal 

contact with the interviewer and could ask supplementary questions if needed to get more 

information. The questions were also too wide to use them in a survey, and the quality would 

not have been as good as it was. It takes time to do a quantitative study since it can be hard 

sometimes to get the right person to answer the questions even if it is a survey and not a whole 

interview. Many companies do also have a specific contact person when it comes to answering 

these types of questions and it can be hard to find another person at the company that would 

like to answer the questions. The DH business is not so significant since there are often only a 

few companies in a region and there are rarely companies that are competing with each other. 

The people that got interviewed are covering a lot of DH companies in Sweden so even if this 

degree project has a qualitative approached it contains many of the active DH companies in 

Sweden.  

At the beginning of the degree project, a lot of contexts was collected to get a broader picture 

of the business model canvas. When the interviews were done and the material for the 

empirical study was assembled it was easier to see what information in the literature study that 

was necessary.  The material that felt superfluous was then deleted from the literature study. 

This procedure was done a couple of times during the whole degree project. This way of 

collecting data and see what surroundings are showing is called an abductive method 

(Blomkvist & Hallin, 2014).   
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3.2 Data Collection Method 

This subchapter of the methodology will describe how the primary data is collected for this 

degree work.  Primary data are, according to Björklund and Paulsson (2003), the data that 

comes from the original sources. Examples of primary data are interviews, experiment and 

own studies. In other words, the primary data is your own collected information and also your 

interpretations. Björklund and Paulsson (2003) describe different ways and approaches to 

interviews. It can be done in person with the correspondence, through email or via phone. 

Advantages of collecting primary data are that the gathered information will be more slanted 

towards the specific work. It will also be better for a study to use primary data when discovering 

a specific field and to get accurate information regarding the particular research. 

Disadvantages of primary data are that it takes resources and time to gather all the information 

and to compile it (Björklund & Paulsson, 2003). 

3.2.1 Interview  

The interviews were done in Swedish and it was the authors of this degree project that 

translated the answers and questions, which can be found in the appendices. The questions 

were formed before all the interviews but might have been differently asked depending on the 

situation and which one of the authors, of this degree project, that was asking the questions. 

The answers will not be shown in full context and it because it saves a lot of time not to 

transcribe the whole interview. All the interviews are recorded, and the authors have listened 

afterwards and transcribed the most essential information that delivers value to this degree 

project. Information that was neglected were the answers that was irrelevant to this degree 

project. The questions in this degree project has a mixed approached, between a qualitative 

and structure. Structured approached has its character as being the same questions to all the 

interviewed, and it gets hard for the interviewee to present its thoughts (Bryman, A., & Bell, E., 

2015). The questions are written prior to the interview, and the same questions are asked to all 

the correspondent in the interviews. Qualitative approached, on the other hand, gives the 

interviewed the possibility to present its thoughts. These types of interviews are not as 

structured as the structured approached (Bryman, A., & Bell, E., 2015). The answers that were 

given had a lot of the interviewees own thoughts in it, and it was also easy for the interviewee 

to interpret the questions its own way.  

This degree project will include three different interview methods. It will consist of all three 

different ways of interviewing people that were mentioned before, such as personal interviews 

with the correspondent, phone, and email interview with different DH companies. The goal is, 

through interviews, to gather more information about what Sigholms customers are looking 

for in their new product AG. With this information, a suitable business model for the 

optimization tool AG can be created. Blomqvist and Hallin (2015) describe that before a study 

can be done the authors need to think about who, what and how the interviews will fulfill the 

study. This study will be interviewing different sizes of companies in the DH sector. The 

companies that will be interviewed will have a connection to Sigholm, but there will also be a 

few new companies that could be potential customers to Sigholm in the future.  
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The interviews are used to do a contemporary social and environmental analysis, to see what 

the companies are missing and potential developing areas for AG. The interviews have been 

addressed to people in different positions at different companies. The purpose of the interviews 

is to get different opinions and also to see if the answers are different if a CEO or a project 

engineer answers the questions. The aim of interviewing different people is for Sigholm to 

know if they might need to promote distinct advantages depending on the position the buyer 

has in the company. All the people that were interviewed will be presented in the appendix in 

an anonymous way.   

In this degree project, the people that were interviewed are described with a letter and a 

number since they are going to be anonymous in this work. The terms small, medium and large 

describes how big a company are when it comes to the number of employees. The Roman 

numbers one, two and three describe how many DH customers each company has. The interval 

of the different designations is shown in table 1.  

I <4 000 

II 4 000 < x < 12 000 

III >12 000 

Small < 250 

Medium 251 < x < 600 

Large >601 

Table 1 - The size interval of the interviewed companies 

3.2.1.1. Personal Interview  

Björklund and Paulsson (2003) state that in a personal interview the interviewer gets the 

opportunity to ask supplementary questions if needed, in order to get the accurate information 

from the interviewee. This type of technique is called a semi-structured interview, and it can 

more efficiently collect the information wanted from the interview.  According to Björklund 

and Paulsson (2003) the interview questions are created and prepared prior to the interview, 

but it was up to the interviewer to decide if the question should be asked or not. That decision 

was based on how the interview was proceeding and how the atmosphere was between the 

interviewee and the interviewer. If some misunderstanding appears along the process, the 

interviewer can explain why in another sentence what the meaning of the questions is. This is 

one advantage when performing a semi-structured interview (Björklund and Paulsson, 2003).     

A positive aspect with personal interviews is the possibility to easier see if the interviewee 

understands the question since you can read the body language. With personal interviews, the 

interviewee does not have the same possibility to ask someone else if they could not answer the 

question.  Negative aspect can be the time aspect; it can take a lot of time to plan a meeting 

that will be good for both partners. The whole meeting is more time-consuming with 

introductions from both sides and gathering some background information before the 

interview actually can start. It is easier to schedule a time for the interview if you give the 

corresponded a time interval of how long time you think the interview will take.  
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3.2.1.2. Phone Interview 

Phone interviews contain three different phases, phase one is before the interview when all the 

preparation needs to be done. This includes things as checking the audiotaping equipment, 

scheduling a time that fits for both parts and preparing the questions so the interviewee will 

understand the questions correctly so their answers will be useful for this degree work. The 

second phase is during the interview where the information about the degree project is notified.  

The questions are asked and giving useful information to the interviewee if any concerns of the 

questions appear in the second phase. The third and last phase is after the interview when the 

audiotaping needs to be transliterated and assembled before it can be analyzed (Burke & 

Miller, 2001).  

The advantages of phone interviews in contrast to personal interviews is that it does not take 

as much time. It is easier to decide a date for a shorter interview over the phone instead of 

determining a meeting with the company. A disadvantage with phone interviews is that you 

cannot see the body language when the interviewee answer a question. All questions were 

always asked, and there was no situation were the authors thought that they could not ask a 

question. Sometimes a supplementary question was asked when the answer was not 

informative enough. The goal was to make a question that could not be misconstrued, and that 

was often succeeded.   

3.2.1.3. Email Interview  

Bampton and Cowton (2002) are implying that during email interviews the interviewee gets 

more time to respond to the questions. They continue to say that the interviewee receives time 

to collect more information about the question and ask others if there are any concerns. When 

you have a personal interview, the interviewee cannot gather more information and the 

answers are based on the existing knowledge that the particular person has. Bampton and 

Cowton (2002) describe a disadvantage with email interviews that are not as common in the 

personal interviews. The interviewee might answer wrongly, incorrectly or with another reply 

than the interviewer was expecting. In a personal or a phone interview, it is easier to get the 

questions directed in the appropriate direction to give some useful information to your study.  

Some companies are not placed nearby, and therefore it will be more effective in cost and time 

to have these interviews through emails. Advantages with email interviews are that the 

interviewee can ask someone else in the company if they do not know the answer for the 

question. The savings in time with email interviews is that you do not need so much time for 

preparing and there is no need for a transliteration. It is more effective to send an email with 

the questions, and when the interviewed has answered the question, the person sends back its 

answer. By using personal or phone interviews, the first emails may be about finding a time 

that will be good for both. If the email response is too weak or gives misunderstanding answers, 

it is easy to ask them to develop their response. The answers that were offered through email 

was well written, and therefore it was never necessary to ask for more detailed answers. All the 

people that got interviewed had a genuine interest in developing the DH business, and 

consequently, it was easy to find people that could answer the questions that were made for 

this degree project.  
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3.2.2 Method Discussion  

The study for this degree project was performed by collecting information from interviews, 

where the most of them were via phone interview. We decided that it would be most time 

effective to have the interviews over the phone. We also thought that we would get 

approximately the same results from a phone interview as an interview in person with the 

interviewee. One of the interviews we had in person we noticed that the interview gave the 

same amount of valuable information as over the phone, the phase consisting of the questions 

took the same amount of time regardless of phone or personal. The whole interview took about 

the twice as long as a phone interview, and that was because of all the talk about other things 

that do not occur in a phone interview.  Having interviews over phone saves a lot of time and 

money since we did not need to travel and it is easier to find 30 minutes of the interviewees’ 

time for a phone interview. We believe that people are more willing to answer the questions if 

they can do it over the phone. This is probably because they do not need to prepare as much 

and can find a gap where they can answer the questions. It was also better for our degree project 

to do the interviews over the phone since we saved a lot of time that we instead could put on 

developing our degree project. A disadvantage with the phone interviews were the difficulty to 

connect at a personal level, but we believe that it did not affect the end-result because the 

questions received satisfying responds. 

3.3 Trustworthiness 

In methodology, it is of importance to certify the methods’ reliability. According to Bruton, 

Conway and Holgate (2000) reliability is the measurement of the performance of gathering 

the data during the degree project. The reliability of a method confirms if the method is 

repeatable if it is possible to use the methodology of this degree project again. Galofshani 

(2003) describes reliability as a method to prove if the results of a study are consistent over 

time if it does not change depending on when the experiment or evaluation is executed. Guba 

(1981) states that a method is reliable if the same result is achieved regardless of the performer, 

known as dependability. Blomkvist and Hallin (2014) mention that a simplified description of 

reliability can be described as how the measurement is executed, or if the study is performed 

correctly.  

In this degree project, the emphasis on the chosen method is of great importance and 

relevancy. The focus on reliability needs to be very intense. In order for the work to be 

repeatable, all the sources that have been used have been stored and saved for future studies. 

The emphasis on reliability is by thoroughly go through the method of the degree project and 

ensure that it is possible to repeat the steps and procedures. A summary of the selected and 

used keyword will also be available, as well as the thoughts and reasoning behind them. 

Argumentation behind the chosen method of data collection is also presented, together with 

the selected literature study formation, all in order to ensure the dependability. The form and 

nature of the interview, as well as reasoning of selection, is also demonstrated in order to 

increase the reliability of the work. To ensure the reliability of the interviews, they all have been 

recorded and transcribed to ensure credibility, and the questions will be highlighted. The 
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response has been analyzed and evaluated based on what kind of employee that responded, to 

make sure that the answer is reliable and to increase the credibility. 

Sechrest (2005) describes validity as one of the most important and vital factors when 

performing a study or a degree project. Validity can be characterized as the relevancy of the 

information, literature and data that has or will be collected and gathered. Galofshani (2003) 

states that validity is the terminology that validates if the research or work measures the 

phenomena that was intended and how accurately the results end up being. Validity is the final 

validation of how well a study reflects the actual objective. Sechrest (2005) continuous and 

describes that a method is valid not only if the execution is performed correctly, but also if the 

gathered data explain anything of value regarding the examination. Guba (1981) is calling the 

same phenomena transferability.  

According to Blomkvist and Hallin (2014), validity can be persuaded and achieved through 

various factors. The literature review needs to reflect and concern the purpose, problem 

statement and the research questions. The theme of the degree project requires converging 

with all of the combined parts of the work in order to accomplish validity. Blomkvist and Hallin 

(2014) say that to validate the degree project the discussion of the work should conclude, 

resolve and answer the research questions. The validity aspects of the method are to validate 

that the subject of analysis is correct and legitimate. It is also important to understand that 

high validity often ensures high reliability, but high reliability does not assure high validity. 

The validity of the work is closely related to the reliability. To ensure that this degree project 

achieves a high validity the articles and the literature that has been and will be chosen needs 

to be carefully selected. During the literature review, the articles that are used are all peer-

reviewed, they are confirmed to be valid by other prominent people, which adds validity and 

ensuring the transferability of the work. The sources that have been selected have to be of 

scientific characteristic. By taking that route, the predicted result will be more trustworthy and 

more validated. 

When targeting and performing the interviews, the selection of the interviewees was 

comprehensive. The interviewed represents a company that is relevant to the DH sector. To 

obtain diversity and different point of views on the issue, several types of employees and 

workers were persuaded. For example, a CEO and an engineer will have different approaches 

to the same problem; therefore, both opinions are interest when performing the interviews. 

This is done to increase the credibility of the work. The interviews have been conducted in 

different ways, mostly because of location difficulties. With that in mind, the answers have 

been interpreted in separate manors to make sure that the answers do not get misunderstood. 

According to the different styles of interviews, their respective strengths have been 

acknowledged, and the weaknesses addressed to make the most out of each one of them which 

adds to the ultimate credibility. 
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4  EMPIRICAL STUDY AND ANALYSIS 

The following section will highlight the key parts from the interviews. The interviews will not 

be retold with full content, only with the most relevant answers that can contribute to the final 

results regarding a business model in the digitalized era. This chapter will also investigate and 

analyze the findings from the study. The discoveries will be compared and connected to the 

literature with the objective to find suitable components for a business model in a digitalized 

society. 

4.1 Customer Segments 

Throughout the interviews and the study, certain similarities occurred that might result in 

different customer segments. The interviewees have responded contrasting mostly based on 

the size of the company and number of customers.  

When interviewing companies of relatively small size, almost all of them have said that at the 

moment the existing optimization tools are too expensive. They have not found it beneficial 

enough to invest in such a program because they cannot see the economic gains nor the 

environmental benefits, in relation to the cost. Manager of production S2 (personal 

communication, March 28, 2018) states that the current programs available are inferior to 

their current basic tools and not worth the investment. If a purchase would be considered the 

price compared to current levels has to be considerably lower, or a less sophisticated version. 

When discussing the possibility to implement a new tool with larger companies, the attitude is 

disparate from the smaller ones. The incentive to pay is higher when larger and wealthier 

companies discuss the opportunity to invest in an optimization tool. Those companies are more 

interested in programs that in the long run could result in gains environmentally, as well as 

decreasing the costs for the operation. If the program could show and verify its ability to repay 

itself, most of the big companies are interested in a program with those features included. 

In the literature, Osterwalder and Pigneur (2010) explain that it is advantageous to separate 

different potential customers if the willingness to pay differs. Similarly, the customers need to 

be split up if the needs are slightly distinctive. During the interviews in the study, the 

responding companies revealed contrasting interests which makes them segmented. The 

finding that larger companies want complex models and are prepared to pay for it, at the same 

time as the smaller companies have less monetary powers but are looking for affordable 

solutions. The fact that S2 (personal communication, March 28, 2018) talked about the current 

programs that are available and that they find them too expensive for the gains that they 

provide, along with several other smaller companies, should provide an object of analysis. The 

outcome should lead to a separation between those two groups, the larger and the smaller 

companies, alternatively the ones with a large customer base and the ones with small customer 

bases. If possible, the segments could be offered different value propositions and obtain unique 

relationships. The one with lower purchase power could be offered a simplified version of AG 

or a more automated version with less consulting hours to lower the costs. The full capacity, 

complex version could be offered to the companies who demand that with a higher price in 
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relation to the complexity. This creates an opportunity to reach out to more potential 

customers due to possible segments that are identified. The difficulty that might occur is the 

issue with developing two separate programs or one program with add-ons for more 

complexity, but with the mentioned upside of reaching potential customers that otherwise 

would have been foreseen. 

4.2 Value Proposition 

The value proposition was discussed during the interviews. The interviewees talked about what 

they expected and what they wanted a program like AG to bring to the table in an increasingly 

digitalized environment. A consensus throughout the interviews that rose was the ability to 

decrease the costs of running a DH plant. The DH business has reached a point where 

increasing the price of the heat is no longer possible, so alternatives that lower the expenditures 

and costs of production and distribution are highly wanted and attractive (L3, personal 

communication, March 19, 2018). Other sources of value that was suggested were lowering the 

total environmental effect from the plant as well as removing the peak-hours. Something that 

was widely requested was a tool that easily visualizes the whole system and that gives 

suggestions and calculated forecasts, demand, temperature and economic reviews, so the 

production and distribution become more efficient. 

Manager of production M3 (personal communication, February 23, 2018) and Project 

Manager L4 (personal communication, March 28, 2018) talks about investing in a program 

that in a simple way visualizes the whole system and the grid. Right now, the overview is 

complicated, and for example, does not show real-time values from the properties of the 

customers. They are looking for a program that adds a layer of a complete overview of the 

combining parts that forms a DH operation. Manager for DH S10 (personal communication, 

February 23, 2018) states that the same is appreciated and that easy maneuverability is of 

importance and a crucial part when selecting optimization tool. 

A program that would be considered to invest in should focus on sustainability. Responsible 

for DH and DC S6 (personal communication, March 15, 2018) talks about the selection of 

software, the program should consist of a sustainability aspect, both regarding the economy as 

well as the environment. The program that finally gets installed should contribute to 

decreasing both economic expenses and environmental issues. Energy system analysist L1 

(personal communication, March 15, 2018) continuous and wants a program that could offer 

the most efficient way of production in order to reduce costs as much as possible. Responsible 

for heat production S9 (personal communication, February 28, 2018) and L4 (personal 

communication, March 28, 2018) are on the same wavelength and proposes that a program 

that has the ability to do so should function as a bridge between production and distribution. 

If that is the case, the system has the tools to reduce costs at the same time as optimizing the 

heat to limit the environmental impact. S8 (personal communication, February 28, 2018) 

discusses the opportunity and a framework to try to help the customer to save as much energy 

as possible. A program should optimize the way heat is distributed to assist the customer in 



 

24 

conserving resources. By doing so, lower energy needs to be produced which results in 

decreased costs, both economically and environmentally. 

According to the literature, through Kowalski et al. (2012) and Osterwalder and Pigneur 

(2010), a value proposition is the value added from a product or a service. The value 

proposition should be tweaked to fit the suitable customer segment. Throughout the study, 

three main topics were brought up that together could shape the value proposition. Those were 

cost reduction, decreased environmental impact and easily manageable overview of the whole 

DH-system. The smaller companies tended to be more inclined towards cost reduction 

meanwhile the large ones were more focused on environmental aspects, although both 

segments overlook neither of them. Visualization is something that was requested broadly. The 

value that AG should focus on should, therefore, be threefold. AG should be marketed in a way 

that cost reduction, reduced impact on the environment and a smooth and manageable tool for 

visualization. The offered value proposition could be altered to fit the segments better, more 

cost-focused for smaller companies and more towards environment for the larger ones. 

When constructing a business model with three different value propositions, an issue that 

might occur is that they all might get different attention. The focus should, therefore, be on 

constantly check and give feedback on how each value proposition is considered relative to the 

other. If they all are on the same wavelength, it creates a symbiosis which benefits the whole 

business model and communicates that this value proposition is a reality and that will 

hopefully attract new customers and please the current ones. 

4.3 Distribution Channels 

As mentioned earlier, AI will have a more significant impact on the DH business now when 

digitalization becomes more imminent. With AI and all the amount of data that is collected, a 

system could make a decision by itself and therefore optimize the DH business. The 

distribution channel will describe how the program will be delivered and how the installation 

will be working at the beginning of a relationship. It is at this stage the customer together with 

Sigholm tweaks the product that would give the best positive result for the company. 

An optimization tool in the DH sector should be a self-learning program with built-in support 

functions. According to S2 (personal communication, March 28, 2018), Engineer L2 (personal 

communication, March 1, 2018) and M3 (personal communication, February 23, 2018), the 

energy companies want a program to be installed instead by doing it themselves. They also 

want consulting at the beginning of the process that will help them understand the program 

and have lectures about it so the people working with the system easily could understand it. 

Project manager S4 (personal communication, March 15, 2018) and S8 (personal 

communication, February 28, 2018) wants a program that can be self-thought, which makes it 

easier for everyone to understand it. S9 (personal communication, March 15, 2018) and 

Corporate promoter and CEO S5 (personal communication, March 19, 2018) would like a 

program in-house, but if it is too hard to understand they can hire a consultant that will run 

the whole system. They are also suggesting a program that can make a decision by itself, an 

autonomous system. S10 (personal communication, February 23, 2018) and L2 (personal 
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communication, March 1, 2018) also wants support and technical maintenance during the time 

they are using a program. 

Sigholm needs to deliver a system that will be self-thought to facilitate the work, but at the 

beginning of a system, they will be given lectures about the program so the affecting persons 

will understand the system. If a program could combine all the data with AI, the optimization 

system would be more coveted by the energy companies. Osterwalder and Pigneur (2010) and 

Liu et al. (2003) describe channels when the customer can communicate with the company at 

the beginning of the installations time and to create value from specific customer segments. 

Sigholms consults should, therefore, have lectures when implanting AG through the channels 

and explain who AG can be used to reach their customers’ specific customer segment. 

4.4 Customer Relationships 

The main support streams will go through Internet where the customer adds their request in 

Sigholms support system. When the request enters the system, it will be delivered to the person 

in Sigholm that has the requirements for the assignment. With digitalization, IoT and AI these 

requests will be forwarded to the right person by the system itself. 

The majority of the people that were interviewed implied that an extern support function is 

wanted when investing in a new program. They would also have technical updates or offers 

from the supplier with new updates. The manager for heat and distribution L3 (personal 

communication, March 19, 2018) says that it is hopeless when a supplier delivers software and 

never make technical updates. Energy companies do not have the time nor the resources to 

make these technical updates. The manager of DH and the vice manager of DH S3 (personal 

communication, March 2, 2018) and S6 (personal communication, March 15, 2018) wish to 

have a program that can give annual reports and quarterly reports of different key numbers. 

The program could offer a support service that gives the customer regular reports of their key 

numbers. Suggestions of what and how the energy companies can change good and bad 

behavior should be an optional feature. It should be offered a service where they can easily help 

the energy companies with questions, technical updates and in some cases even a consult that 

can be at the company to help run the program. 

The literature study describes customer relationships as the part where the company gives 

support and technical updates to ensure that their customer is pleased with their product 

(Osterwalder & Pigneur, 2010). To maintain good relations with their costumers, Sigholm 

needs to offer an excellent support service since they are selling a program that sometimes will 

require technical updates and resolve difficulties at times. At the beginning of the lifecycle of 

the programs, they will need to be more available since it can be more questions in the 

beginning. Better support services can lead to an increase in sales and profit. Sigholm should 

have a service that offers regular reports of their process where the company can see the key 

ratio. 
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4.5 Revenue Streams 

Revenue and payment were frequently discussed during all of the interviews. Zott et al. (2011) 

talk about the way the revenues could be collected. Revenues should be received through a one-

time payment or via a prescription, both with added costs for support, consulting and initial 

installation. The interviewees have the same opinion which leads to that the option to choose 

the payment method should be available. 

CEO S7 (personal communication, March 2, 2018) thinks that they could pay around 7000 

crones per months, but it depends on what functions the program will have. S3 (personal 

communication, March 2, 2018) is willing to pay from 30 000 up to 500 000 Swedish crones 

for the whole program. S4 (personal communication, March 15, 2018) thinks that their 

company could pay around 200 000 – 300 000 for the system and also pay for the extra 

consulting hours that will be demanded when implementing the program. M3 (personal 

communication, February 23, 2018) is willing to pay around 100 000 for the program. L3 

(personal communication, March 19, 2018) would like to pay a little bit less than what they 

would have earned from the program. The amount of money that different companies are 

willing to pay differs, from 30 000 up to 500 000 Swedish crones and there over half of the 

interviewees that could not answer this question. 

The majority of the people that were interviewed think it is hard to say a specific number of 

how much they are willing to pay for the program before they can see the benefit of the 

program. S2 (personal communication, March 28, 2018) and S6 (personal communication, 

March 15, 2018) want to see positive results before investing in a product. Engineer S1 

(personal communication, March 2, 2018) and Investigation Engineer M1 (personal 

communication, March 15, 2018) are willing to invest in the program if they could see that the 

earnings are bigger than today both economics and environmentally. L1 (personal 

communication, March 15, 2018) talks about if a possible investment would become a reality, 

it depends on how much more efficient it makes their operation. 

L3 (personal communication, March 19, 2018) mentioned that the cost for DH has reached its 

top price and could therefore not be any higher instead it needs to decrease. With this 

information, AG needs to be as cost-efficient as possible for Sigholm but also for the other 

companies’ that will buy the product. 

Regarding the price, some companies mentioned an arbitrary amount, from 30 000 up to 500 

000 Swedish crones. Most of the companies instead talked about the program and the fact that 

it needs to prove that the investment is profitable.  M1 (personal communication, March 15, 

2018), as well as L3 (personal communication, March 19, 2018) state that a program needs to 

show that the economic and environmental winnings are imminent. With that said, AG needs 

to communicate and display that the value proposition is real. AG needs to show and prove 

that this program delivers beneficial solutions, and by doing so, the revenue streams will 

appear. The prime focus should be on marketing AG and to show examples and real 

experiments where the program delivers. To obtain satisfying revenue streams, AG needs to 

demonstrate and validate that the suggested added value will be delivered and that the 

investment is going to blossom. The possibilities with this strategy are many since successful 

marketing, and some early satisfied customers could lead to a snowball effect. If that is not the 
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case, the marketing needs to be more thorough, and the value proposition needs to be 

communicated in a way that the product cannot be overlooked. 

4.6 Key Resources 

As mentioned earlier, digitalization is prevalent in almost every business, and DH is no 

exception. Digitalization will lead to a form of resource that will be of utterly importance when 

competing at the market, data. Gathering and processing data will play a significant role in 

every part of a company or the products and services that are being delivered. This study will 

show the significance of digitalization and particularly data. 

When performing the interviews, many answers were leaning towards the importance of data 

and data collection and its apprehension as a key resource when discussing DH. Many of the 

interviewees say that they are basing many of their decisions on experience but want to move 

away from that and to instead rely on theoretical data analysis. M3 (personal communication, 

February 23, 2018) mentions the fact that they are saving a lot of data and uses it to some 

extent, but not nearly close to its full potential. S1 (personal communication, March 2, 2018) 

states the same thing, they are saving and using the data but are wishing for more usage of the 

collected information. L2 (personal communication, March 1, 2018) agrees with the 

importance of data but is of the opinion that data is being used properly. They are collecting 

the data and analyzes it, for example, are they considering the past New Year’s eves when 

preparing for the upcoming New Year. L2 (personal communication, March 1, 2018) talks 

about the positive effects of extensive data collection but is also stating that a lot of 

optimization still could and should be done to minimize environmental issues further and to 

lower the costs. Something that also could be of interest is data regarding the buildings and 

houses that are connected to the grid, to further make the data analysis more thorough. L1 

(personal communication, March 15, 2018) and M2 (personal communication, March 15, 

2018) talk about incorporation building data into the calculations to get an even more accurate 

forecast about the production and distribution, something that has not been possible prior to 

digitalization. 

The data from the grid is a significant resource and will play a bigger role in the upcoming 

development of AG. Another source of data that is being brought up throughout the interviews 

is the importance or in some cases the absence of customer data. Many of the interviewees’ talk 

about what they want to incorporate the information about the end-customers into their 

preparation for production and distribution.  S2 (personal communication, March 28, 2018) 

mentions that a hidden resource lays in the data collected from customers. At the moment, the 

customer data is only gathered for billing purposes, but he wishes for more exploration 

considering customer data and to include that data into distribution and production. S3 

(personal communication, March 2, 2018) is sharing the same opinion and is looking for a 

system that incorporates the data from customers for a more efficient DH grid. M1 (personal 

communication, March 15, 2018) is agreeing and says that they store a massive amount of data 

regarding customer behavior and consumption and wants to find a way to include that in 

operation. 
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With the findings from the interviews in mind, a realization about what key resources AG need 

has occurred. As Osterwalder and Pigneur (2010) earlier pointed out, the resources are what 

enables the activities and later the value. They state that key resources are vital for a 

functioning business model. When performing the interviews and realizing what activities that 

AG needs to be based around, they all require the same resource, data. All of the asked 

companies are saving a huge amount of data from the DH system from end to end, production 

to end-customers. They talk about what they are using it to some extent but wishes to exploit 

it more frequently. The reasoning should, therefore, be that AG should use data as the main 

resource for its operation. Extensive data collection and storage should be a basic feature, data 

from the grid, the power plant, the upcoming weather, everything. Data from the whole system 

should be stored and then used for all the corresponding activities. A lot of emphases should 

also be on the data from the customers, as S2 (personal communication, March 28, 2018) and 

S1 (personal communication, March 2, 2018) pointed out. The customer data will create a lot 

of opportunities to increase the efficiency by enabling certain activities. The data storage 

should also consist of data from adjacent, impactful factors, such as weather and building 

information as L2 (personal communication, March 1, 2018) and L1 (personal communication, 

March 15, 2018) stated. It will contribute to an even better analysis and should be a part of the 

key resources.  Although, with data as the main resource, some issues can occur. A large 

amount of data analysis is required which leads to the need for both computer power as well 

as working hours. The program needs to be fully developed to ensure that massive amounts of 

data both can be stored and processed. A lot of emphasis during the development of a program 

needs to be focused on the establishment of a well-functioning data handling. 

4.7 Key Activities 

Throughout the study and the interviews, a lot of potential activities were discovered, all closely 

related to digitalization. Some key activities that were mentioned by several of the interviewees 

were temperature calculations and repair and maintenance schedules, both with data analysis 

as a base for the calculations. Another activity that frequently was discussed is load shifting 

(LS). It is a method where the energy consumption is moved to another time-period or shifted 

to from a non-peak area to a peak area (Energy Exchange, 2018). 

In one of the interviews, Engineer S1 (personal communication, March 2, 2018) talks about the 

possibility to integrate LS in the current DH grid. With LS, the undesired peak hours can be 

manageable, and the extra fossil fuel boilers do not need to start. To execute LS, business 

models and customer agreements need to be established and for LS to operate successfully. S6 

(personal communication, March 15, 2018) also mentions LS as a way to make the DH more 

efficient. S6 (personal communication, March 15, 2018) continuous and states that to make LS 

a reality a lot of customer data and customer involvement is needed and talks about LS as an 

interesting solution to the current difficulties, although with a lot of issues in order to make it 

work. Experiment at Umeå University has proved the viability of LS implementation in a 

complex of 709 apartments. The study showed, after three years, a decrease in energy infusion 

of about five percent and a reduction in peak effect of around ten percent (Wallin, 2011). 
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S10 (personal communication, February 23, 2018) and S3 (personal communication, March 2, 

2018) discusses the opportunity for a program that combines the whole system, a program that 

ties the production together with the distribution. Currently, the outgoing temperature from 

the heat plant is decided greatly depending on the outside temperature or from experience. S10 

(personal communication, February 23, 2018) and S3 (personal communication, March 2, 

2018) desires a program that can calculate the outgoing temperature based on data collected 

from the grid and the customers. With data analysis, the whole chain from production to end-

user is being visualized and a theoretically calculated formula for an accurate suggestion of 

predicted production and distribution. Manager of production M2 (personal communication, 

March 15, 2018) also mentions that a program that calculates a loading curve based on 

customer information together with data analysis is something they wish to obtain. The 

program should calculate everything around DH and visualize the whole grid and the vital 

parts, something that according to M2 (personal communication, March 15, 2018) is missing 

today. 

Something that repeatedly was brought up during the study was the ability to predict and to 

forecast the maintenance regarding the DH grid. S7 (personal communication, March 2, 2018) 

wants to implement a program or system that has a feature that through data analysis from the 

grid could highlight what part of the grid that is in need of maintenance or replacement. S7 

(personal communication, March 2, 2018) continuous and mentions that the program should 

be able to decide if a section should be replaced or if only maintenance is appropriate. M1 

(personal communication, March 15, 2018) agrees and talks about the necessity of a program 

that analyzes the grid, crucially because their grid is old, an issue that several of the asked DH 

companies have mentioned. S10 (personal communication, February 23, 2018) and S5 

(personal communication, March 19, 2018) are sharing the same opinion. The older parts of 

the grid are not equally updated and could benefit from data analysis from grid data to decide 

whether or not the section needs to be replaced. 

As mentioned earlier by Osterwalder and Pigneur (2010) and Zott and Amit (2010), key 

activities are exercises that a company executes in order to operate successfully and to deliver 

the value proposition. To deliver the value proposition, both economic, environmental and 

visualization, AG needs to perform activities to ensure that. A topic discussed by S3 (personal 

communication, March 2, 2018) and S10 (personal communication, February 23, 2018) was to 

bind together the production and distribution into one whole system that is easy visualized. 

The program should contribute to suggested production schedules and determine the 

distribution. If possible, the program should include economic variables as well, including 

prices and costs in real time. Financial reports should be available to prepare and predict future 

circumstances. 

To solve one of the most significant issues that influence the environment, peak hours, the 

study has shown one particularly exciting solution, LS. S1 (personal communication, March 2, 

2018) is particularly interested in LS and believes that LS will impact DH in a major fashion. 

A feature in AG should in some way incorporate LS. AG should be able to set up and execute 

LS automatically whenever it is beneficially to do so. The LS can become a reality but data 

analysis needs to be thorough, and customer involvement needs to be established. 
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Osterwalder and Pigneur (2010) discuss the importance of having multiple key activities. The 

key activities will bring and secure the customers if the activities correspond to the demands 

of customers. The activity that was brought up during the interviews was the ability to predict 

repairs and maintenance at the grid, a program or system could through data collection and 

analysis highlight and notify if a certain part or segment of the grid shows the occurrence of a 

problem that might need actions. The activity that AG should perform could, therefore, be 

thorough data gathering in order to analyze that data. Through that analysis, the grid can be 

mapped out and by accurate calculations create a schedule of maintenance and plan 

accordingly. The data analysis will also serve other purposes within AG. The collected data will 

be the base for the calculations and simulations that lays the ground for the economic and 

environmental predictions. AG should give calculated suggestion on how the production and 

the distribution should be run. The most economical way has to be one option, and the most 

environmentally friendly should be another. A golden middle way and all the possibilities in 

between should be available and used in order to obtain the most beneficial production for a 

particular power plant. With several activities, a hierarchy could easily occur, something that 

should be avoided. To achieve and benefit from LS, obstacles have to be overrun. Some 

interviewees stated the positive results that LS could bring, it should be considered, but it 

comes with problems. LS requires a lot of work to make it functional, which implies that 

substantial customer contact and agreement is needed which can be problematic but should 

not be impossible. 

4.8 Key Partnerships 

At the beginning of the construction phase of AG, SF will be the most valuable partnership. 

Along the project SF, AG will need to do some changes when SF makes their adjustments; it is 

ubiquitous in a new project that adjustments happen along the project. At the end of SF, AG 

could probably be recommended to other companies as SF could be recommended from 

Sigholm when AG enters the market. 

When AG enters the market as a finished product the project, SF will no longer have such 

immediate impact on AG and Sigholm. AG will then get new customers and develop their 

market within the DH business. To create a key partnership with new companies, it must 

include good support regarding the program. Companies that will have the whole program will 

more likely become key partners other than the companies who would like the slightly less 

complex program. Nothing says that the companies that want the light version of AG will not 

become a key partner. With the key partnerships, Sigholm could expand their market if their 

partners talk about AG.  
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4.9 Cost Structure 

It requires a large amount of data to analyze a market and to see the customers’ behavior. The 

data can be used to optimize the DH process. For a system to use AI, it requires a lot of 

programming for a program to make a decision by itself. Collecting the data and the 

programming of AG will take a lot of space, time and money. 

When AG is a finished product, the installation and customer support will be the biggest cost 

and take the most time. It is also required to make technical updates on AG along the way, so 

the customers are pleased with their product. 

The cost structure is described by Zolnowski et al. (2014) together with Osterwalder and 

Pigneur (2010) in the literature as the cost of each part included in the business model. Sigholm 

needs to collect a big amount of data so they can make their analysis of the market and see 

customers’ behavior during different times of the day. With the collaboration with SF Sigholm 

should be programming their system AG to be self-thought, using AI. The four blocks of this 

business model that will cost most is key resources, key activities, distribution channels and 

customer relationship.  The part in the four different blocks that will require most money is 

collecting the data in key resources, in key activities programming the system will be the most 

substantial part, installation of the program gets most focus in distribution channels and 

supporting the customer is the essential part of the block customer services. 

4.10 Summary 

The empirical study together with the analysis resulted in a divided market of large and small 

companies with slightly different needs and demands. The segments should be offered a value 

proposition that consists of aspects regarding the environment, economy and visualization. 

The value proposition is going to be powered by the key activities that calculates and analyses 

the key resources, data. To obtain the resources and perform the activities, partnerships needs 

to be formed with, in the beginning, SF. The resulting segments are going to be reached with 

the distribution channels that installs the product and monitors the early stages. As time is 

moving on, the customer relationship is formed that is on-going with the help of support 

service and consulting. To make this become a reality a cost structure is established that 

focuses on the most costly blocks, key resources and key activities. To finance the business 

model, revenue streams need to be perceived. To make sure of that, the marketing and 

communication of what the business model brings and promises needs to be highlighted to 

make sure that AG gets attention and new potential customers.  
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5 DISCUSSION 

Distribution channel and customer relationships are as mentioned earlier connected with each 

other. When the distribution channel phase is done, customer relationship will take over as 

support service. If Sigholm does not do a good job when introducing and installing the product, 

it can affect the relationship negatively. It can be hard for the one that will be working and 

supporting the company to form a customer relationship. If companies are pleased with the 

support and the introduction via distribution channel, it is very important for the people within 

Sigholm to support their customer with good support to maintain a customer relationship. 

With excellent support, it can be the beginning of a key relationship. The key relationship will 

change along the way, and it is up to Sigholm to decide which companies they would like to 

have as key partners. Sigholm cannot just pick and determine, but they can work extra hard if 

they believe some companies that will mutually benefit from a customer relationship. With 

proper support and service, Sigholm will increase their revenue streams. It is important for 

companies to see the benefit of installing AG before they are willing to buy it. With a good 

reputation, their product AG will spread along the market. 

The whole degree project has crystalized the fact that dissimilarities occur in the DH market. 

It led to the result that AG as a product need to be diverse, something disparate needs to be 

offered to the different segments. That does not necessarily mean that two different programs 

have to be developed. The basic version with fundamental features could be the version that is 

the basic delivery-offer of AG. If a more complex and consequently more expensive solution is 

demanded, those features could be added to the basic version thus satisfying those customers 

as well. A challenge that might arise is the fact that the same product needs to be marketed in 

two different segments. AG needs to please the customers with low payment power and those 

with more resources and a more thorough demand for a program. The problem is whether or 

not both those segments are demanding and has incentives to invest in a tool or program with 

the features that AG has. A future object of research could be if these identified segments are 

equally interested and if more focus should be addressed in a specific direction, or how 

digitalization affects the segmentation. 

AG will be divided into two parts where the system with full capability will be the one that earns 

the most money. The whole system will make more money since it can offer more detailed 

optimization on the system and will, therefore, be more expensive. The light version will be a 

program for smaller companies that today cannot see the benefit of installing a program that 

is too complex for their plant. These might not bring the most significant revenue streams, but 

it can definitively become one of the key relationships. It is hard to say an exact number for 

Sigholm when they will sell their product AG, and that is mostly because the companies need 

to see an environmental and financial reducing if they would buy the program. There are 

probably already many good programs on the market today, and therefore it is essential to 

show the benefits that will come with AG. 

Regardless of the size and numbers of segments, resources need to be allocated in order for AG 

to function properly. The degree project has resulted in the importance of data as a key 

resource. Data has emerged as the key component by the breakthrough of digitalization, a logic 

chain of event. Digitalization has made it possible to use data as a tool when developing 
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programs and make systems more efficient, and if the usage and importance keep increasing 

at the same rate, it is going to be even more important in the future. With the broad and 

increased usage of data, more opportunities will arise that can possibly affect DH, but it also 

brings certain questions to the table. A lot of data managing and handling is going to be a 

necessity, and that will most likely take a lot of time and resources. Even with the realization 

of data as the key resource as a result of digitalization, the processing of that data will need 

thorough investigation and has to be prioritized. If a program like AG is going to be successful, 

the data handling needs to be flawless, which leads to the thought that data processing and 

management is going to be as important as the type of data itself. Further studies could be 

applied to see what data that is necessary and how the data should be handled. 

The value proposition that is going to be offered is the three mentioned ones regarding 

visualization, economy and environment, all connected to digitalization. It will be executed 

through the key activities that in the end leads to the value proposition. The degree work has 

led to those three parts of the value proposition, and the choice of method is a big reason why 

that happened. By performing the interview with quite open questions, the interviewees could 

describe and tell what they think about DH and what issues they have in their respective area. 

By doing that the resulting value proposition becomes what the companies are searching for 

which should lead to more positive reactions when AG finally enters the market. The value 

proposition itself was no real surprise but how it will become a reality is the exciting part. 

Further studies can prove the success of processes like LS and maintenance scheduling from 

data analysis, or if another activity is what the suggested value proposition needs to be 

maintained appropriately. 

Key resource and key activities are two blocks that will cost the most for Sigholm when they 

are establishing the program AG. Why these two will cost more than value proposition is 

because if these are created in the right way, the value proposition will be the effect of doing 

this. The other two that Sigholm will need to prioritize with their cost structure is distribution 

channel and customer relationship. These two will be the important part of creating a good 

relationship with other companies and will, therefore, require a lot of time and money.  
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6 CONCLUSION AND FUTURE STUDIES 

In this chapter, the conclusion and future studies will be presented for this degree project. In 

future studies, there will be suggestions on research topics that should be glanced at in the 

future. 

6.1 Conclusion 

This degree project has resulted in a conclusion regarding how the business model of AG 

should be constructed. Even though the conclusions are directed towards Sigholm and their 

specific program, they should be considered generic and applicable on similar cases and 

systems in a digitalized DH environment. 

The resulting customer segments that emerged are firstly the larger companies with high 

purchasing power that have the incentives to invest in a program that could benefit their 

operation as well as the effect on the climate. The second concluded segment is the smaller 

sized companies with limited purchasing power, a group that is more focused on cutting the 

costs regarding their operation. 

The conclusion regarding the value proposition resulted in a threefold solution. The occurrence 

of digitalization heavily impacted the decision regarding the value proposition. 

A program like AG should add a value consisting of lowering the economic costs, inclined 

towards the small-sized segment. Decreasing the climate effect with the larger sized segment 

in mind. The last part is to provide the customer with an easily manageable tool that provides 

a clear overview of the whole production and the distribution. The value should not be limited 

to the segments and should be applicable in both cases. 

To ensure that the value proposition is being delivered, a key resource has been discovered. 

The conclusion of this degree project has pointed at data as the resource that is going to be 

most important. Data regarding everything that surrounds DH is going to be a necessity now 

when digitalization is prevalent. The focus should be on allocating as much data as possible at 

the same time as using and processing that data efficiently and to its greatest advantage. 

The data is going to be used in the key activities that the degree project has concluded. The two 

selected activities are LS and maintenance scheduling, both powered by thorough data analysis 

to increase the cost- and climate efficiency. These two activities will help provide a secure 

deliverance of the value proposition in a time of digitalization. 

The installation and the lectures when installing the product AG will be important aspects 

regarding distribution channels. These will be the key to a good relationship with their 

customers. After AG has been installed Sigholm need to deliver an excellent support, technical 

updates and reports of key numbers. Good support service is essential for a consulting firm 

since it is the way where they often make their contact with the customers. With good services, 

Sigholm can find companies to create a key relationship with. In the beginning when AG will 

be established in the market, SF, Mälarenergi and RISE will be the important key relationships. 
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For Sigholm to increase their revenue streams their customer need to see value in AG both in 

reducing cost and environmental impact. The revenue streams will come mostly from the 

segment where all the functions are offered. 

The cost structure for Sigholm will be key resources, key activities, distribution channels and 

customer relationship. The biggest cost for key resources will be the enormous amount of data 

that need to be collected both before and during the use of AG, as a result of digitalization. For 

key activities, the programming of the product AG will be the factor that cost most. The 

conclusion regarding cost structure for distribution channels will be when installing AG and 

give lectures for the employee at the companies who are going to use the program AG. Lastly, 

customer relationship will be a part of the cost structure since it will demand money and time 

to give their customers the best support they can provide. 

6.2 Future Studies 

A topic of future studies could be if the suggested business model has the impact on the DH 

business that is intended. Future studies should include whether or not the suggested activities 

and the adjacent proposed value has the wanted effect that is desired. It should include studies 

on if the allocated resources are necessary to perform the activities and if the discovered 

customer segments are enough to focus on. A future matter of research could also study if the 

actual program AG founds triumph and has a prosperous place in the market for optimization 

tools within DH. 

Future studies for this degree project can also be to program AG after our suggestions made in 

this work. It can take a while to program a product and to implement it in right way. A good 

relationship can be a factor that will make the program successful since Sigholm then can make 

changes in the program if necessary and see if it is working. The iteration will go on until 

Sigholm has developed a program that will fulfill all the customers need. This process can take 

a long time, and it would, therefore, be interesting to see how this situation would be done at 

a cost, time and environmentally effective way. 

A research object in the future could also include what the next step is when the business model 

is fully functioning. Future studies could look into if a re-development of the business model 

is necessary, if some concept needs refinement or if the business model and its elements are 

perfected. Future studies should also consist of an evaluation of how digitalization impacted 

DH. Did digitalization affect DH in a significant way or did it only impact small segments of 

the business? Those questions could be topics in future research regarding DH in combination 

with digitalization.  
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7 RECOMMENDATION 

The recommended business model with all the underlying elements and contents is presented 

and highlighted in figure 3 below. Descriptions in conclusion above. 

 

Figure 3 - Recommended Business Model Canvas 
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APPENDIX 1: INTERVIEW QUESTIONS - SWEDISH 

1. Generellt, vad är dem viktigaste aspekterna för att ett fjärrvärmenät ska fungera? 

 

2. Vad har ni för problem och utmaningar idag gällande fjärrvärme? 

 

 

3. Vad behöver ni för att leverera rätt framledningstemperatur?  

 

4. Hur mycket data, hur många punkter, nu och framtid? hur ofta, data som inte 

används eller tas tillvara på?  

 

5. Hur övervakar ni nätet idag? Hur visar ni dem viktiga delarna på nätet? Hur får ni 

information från nätet i realtid? Krångligt, svårt etc. delfrågor tydligare (vad saknas 

och behövs?) 

 

6. Om ni skulle implementera ett nytt hjälpmedel som bidrar med beslutsstöd, 

beslutsunderlag, vilka funktioner skulle då vara av intresse som ni inte har möjlighet 

till idag?  

 

7. Vad vill ni ha utöver själva programmet, t.ex. uppföljning, support? Tydligare, hänga 

ihop med den innan kundkontakt, ringa, vara där, via programmet, en ifrån Sigholm 

ger föreläsningar om programmet, eller kommer ut till kund om de behöver hjälp 

 

8. Hur lång tid tar det innan kunden får reda på att något är fel? Hur får kunden infon?  

 

9. Betalning – hur mycket skulle ni vara villiga att betala för ett hjälpmedel som kan ge 

er ett bättre beslutsunderlag och beslutsstöd på ett enklare sätt 

 

10. För en anställd på din position inom företaget gällande fjärrvärme, vad är viktigast 

och mest intressant för dig gällande fjärrvärmen? 
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APPENDIX 2: INTERVIEW QUESTIONS - ENGLISH 

Below are the questions that were used as a foundation for the discussion during the 

interviews. 

1. Broadly speaking, what are the most important aspects of a district heating grid to be 

functioning? 

 

2. What are your problems today regarding district heating? 

 

3. What do you need to deliver the correct out-temperature from the plant? 

 

4. How much data do you store? How many measurement points? Do you have data that 

is not being used? 

 

5. How do you surveil the grid today? How do you highlight the most crucial parts of the 

grid? How do you get information from the grid in real-time? Is it complicated? 

 

6. If you would implement a new tool that would offer a base for decisions, what features 

would be of interest that you today are not capable of performing? 

 

7. What do you want besides the program itself, for example, support and consulting? 

 

8. If something is malfunctioning in the grid, how long does it takes before the customer 

finds out? How does the customer get that information? 

 

9. How much are you willing to pay for a program that could help you with decision 

making regarding district heating? 

 

10. For an employee at your particular position at the company, what is most important 

and most interesting for you regarding district heating? 
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APPENDIX 3: INTERVIEWEES 

 

Company Customer, 
District 
Heating 

Size Position Date 

L1 III Large Responsible for energy 
system and energy analysis 

 March 15 

L2 III Large Engineer   March 1 
L3 III Large Manager for heat and 

distribution 
 March 19 

L4 III Large Project manager  March 28 
M1 II Medium Investigation engineering in 

the department of strategy 
and analysis 

 March 15  

M2 II Medium Manager of production March 15 
M3 II Medium Manager of production  February 23  
S1 III Small Engineer March 2  

S2 III Small Manager of distributions February 28 
S3 II Small Manager of DH  March 2 
S4 II Small Project manager March 15  
S5 II Small Corporate promoted & CEO March 19 
S6 I Small Responsible for DH and DC March 15 
S7 I Small CEO March 2 

S8   I Small Responsible for heat 
production 

February 28 

S9 I Small Manager of heat production  March 19 
S10 II Small Manager of DH February 23  
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