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Abstract 
There has been an increased demand on the mobile infrastructure, with enhancement in technology, 

content delivery and regulatory changes on access and competition rules. According to Ericsson 

the mobile data traffic is expected to grow with 45% from 2013 until 2019. These changes have to 

do with the fact that the service provider’s traditional pricing schemes are distinguishing. These 

changes enables new business models. The main two drivers behind the growth of mobile data 

traffic are (1) increased number of mobile data subscribers and (2) the average volume per 

subscriber has increased. At the same time the revenues are growing extremely slow in comparison 

with data usage, the revenues from the mobile broadband are limited to just a few cents off ARPU. 

One of the operator looking at different solutions in order to reduce the revenue gap is Telenor. 

Telenor wants to incorporate in its business model is videoconference with QoE taken into account. 

They have therefore developed a new service called Appear.in. Appear.in is challenging the 

existing video conferencing market.  

The main goal of the thesis is to investigate how business model for videoconference services 

changes when quality of experience is taken into account. Furthermore what will the effect be of 

having QoE in the BM? The primary steps that needs to be considered in order to achieve the goal 

is to identify the ecosystem of videoconference solutions and analyzing the business models that 

can be considered to deploy videoconference systems.  

Several workshops and survey was conducted. Moreover two different Business Model Canvas 

was created with and without QoE. A comparison was made and based on these comparisons one 

can conclude that there is not must that differs. When QoE is considered, three out of nine building 

blocks in the Business Model Canvas gets affected by the addition of QoE, value proposition, 

customer relationship and customer segment. These building blocks gets involved with customers 

in one way or the other. By including QoE in the Business Model Canvas showed a way to keep 

the customers satisfied. Furthermore companies would have the advantage of monitoring and 

tracking every movement allowing for quick decisions, guaranteeing video quality by preventing 

the development of videos problems. 

 

A number of investigations have been done in the area of Videoconferencing from a technology 

point of view, but one can find very little research related to Business model. General studies in 

the field of business model over QoE are being carried out. This thesis is a first step towards a 

wider and deeper investigation in the area of Videoconferencing with QoE from a Business model 

point of view. 

 

Keywords: Business model, Business Model Canvas, Quality of Experience, Videoconference  
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Sammanfattning 
Nya paradigm i både grossist- och detaljhandel håller på att bildas och accelereras av tekniska 

framsteg, content delivery, och regeländringar om tillgång och konkurrensregler. Dessutom så har 

efterfrågan på den mobila infrastrukturen ökat drastiskt. Enligt Ericsson förväntas 

mobildatatrafiken öka sin årliga tillväxttakt på cirka 45 % mellan 2013 och 2019. Det finns en ökad 

användning av det mobila bredbandet datatrafik samt antalet abonnenter. Samtidigt växer 

intäkterna extremt långsam i jämförelse med dataanvändning, intäkterna från mobilt bredband är 

begränsade till bara några cent av ARPU. Telenor överväger att i sin affärsmodell även lägga till 

videokonferens med QoE i åtanke. Telenor Digital har utvecklat en ny tjänst Appear.in. Genom att 

använda en ny standard för realtidskommunikation är Appear.in med och utmanar den befintliga 

videokonferensmarknaden. 

Huvudsyftet med avhandlingen är att undersöka hur affärsmodellen för videokonferens tjänster 

förändras när man tar hänsyn till QoE. Vidare vad kommer effekterna att bli med QoE i 

affärsmodellen? De primära steg som måste övervägas för att uppnå målet är att identifiera 

ekosystemet videokonferenslösningar och analysera affärsmodeller som kan anses implementera 

videokonferenssystem. 

 

Ett flertal workshops, kartläggningar och enkätundersökningar genomfördes. Två olika Business 

Model Canvas skapades en med och en utan QoE. En jämförelse gjordes och baserat på dessa 

jämförelser kan man dra slutsatsen att det inte finns någon stor skillnad mellan dessa båda modeller. 

När man tar hänsyn till QoE, så påverkas tre av de nio byggstenarna i Business Model Canvas, 

värde proposition, kundrelationer och kundsegment. Dessa byggstenar blir involverad med kunder 

på ett eller annat sätt.Genom att inkludera QoE i sin Business Model Canvas kan man hålla sina 

kunder nöjda. Dessutom kan företagen ha fördelen att övervaka och spåra varje rörelse, vilket 

möjliggör snabba beslut, vilket garanterar bildkvalitet genom att förhindra utvecklingen av video 

problem. 

 

En hel del forskning har gjorts på området videokonferens från en teknik synvinkel, men man hittar 

mycket lite forskning relaterad till affärsmodell. Allmänna studier inom affärsmodeller över QoE 

har genomförs. Denna avhandling är ett första steg mot en bredare och djupare forskning inom 

området videokonferens med QoE från en affärsmodell synvinkel. 

 

Nyckelord: Affärsmodeller, Business Model Canvas, QoE, Videokonferens 
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Chapter 1 Introduction 
As our industry is constantly changing, companies are frequently looking for methods that will 

help them be as efficient as possible. Companies are in haste to always stay on top, they are 

constantly looking for ways to keep their customers happy. The latest advancement in computer 

technology and data networking have made videoconferencing a popular alternative for users to 

interact with each other from remote locations. Video represents the fastest growing traffic, 

increasingly more operators are planning to capitalize on the popularity of video and offer new 

services. Due to the current situation for mobile operators with decrease in the revenues from the 

drop in the voice data traffic and with limited revenues from the mobile broadband is causing a 

difficult situation for the operators. Telenor is one of the operators who is looking into different 

videoconference solution that will help them to generate new revenue streams and grow their 

business. As human experience is becoming more valued and important both for operators and 

customers, Telenor wants to introduce Quality of Experience (QoE) to their videoconference 

solution. By doing so they will differentiate themselves from rest of the videoconference providers.   

This thesis identifies the ecosystem of videoconference solutions and analyzes the business models 

that can be considered when developing a videoconference systems. The research emphases on the 

Osterwalder’s business model and presents a framework for videoconferencing with QoE 

considered for Telenor’s videoconference solution, Appear.in.  

 

1.1 Background 
Mobile broadband have become a necessity in our everyday life. The main two drivers behind the 

growth of mobile data traffic are (1) increased number of mobile data subscribers and (2) the 

average volume per subscriber has increased. Increased use of data traffic calls for a network 

upgrade, but at the same time the revenues are growing extremely slow in comparison with data 

usage. Operators are therefore facing a number of challenges. The revenues from the mobile 

broadband are limited to just a few cent of ARPU [1 pp. 36] which is not compensating the decrease 

in voice revenues. This problem is creating a revenue gap. Operators are therefore looking at 

alternative solutions in order to reduce or bridge the revenue gap. They need to find value services 

that add value to compensate for an impaired voice business and at the same time reduce the 

network costs. [1 pp. 36-37]  

For operators to expand their business they need to invest, which requires CAPEX. As mentioned 

before mobile broadband does not support operators financially, indicating no support in cash flow. 

This weakens operators financially especially when dealing with investors, since investors prefer 

financial stability. [1 pp. 37] It is believed that the next main revenue driver for mobile operator’s 

mobile broadband business is music and video. With upgraded smartphones, consumers are making 

more use of mobile data. A new study from IAB [2] confirms that 35% of the users are watching 

more videos on their smartphones compared with last year. Operators are therefore forced to search 

for new business models (BMs) [1 pp. 37]. 
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However, the advancement in technology and networking have made the industry of video 

conferencing an option for operators, it has grown in size over a few years. In 2015, the mobile 

video traffic was accounted for 55 percent of total mobile data traffic [3] an increase of 10% from 

2014 (45% in 2014). [4 pp. 14] Evolved from an almost non-existing market to a huge industry 

today. Video conference “is a communication medium which offers a global communication 

platform for organizations, companies, schools to fulfill all their communication requirements” [5]. 

Videoconference solution has become a tool which is in order to bring people together in different 

locations. Videoconference is a toll used to improve the productivity and at the same time reduce 

the traveling cost. Videoconference is based on real time conferencing with audio and video. [6]  

In order for companies to be able to offer video conference services, they need to integrate it in 

their BM. According to Investopedia BM is “a plan that is implanted by the company to generate 

revenues and at the same time make profit from the operation”. The purpose of the business model 

is to present the business logic with detailed information about who the actors are, who is buying 

and selling and about the targeted customers. [7] The main purpose behind BM is to help capture, 

visualize, understand, communicate and share the business logic. [8] 

The context around the BM for videoconference (VC) is affected by different parameters. It allows 

people, individuals or groups to meet, communicate and collaborate with each other seamlessly 

and instantly. The modern advancement in technology and networking in VC is becoming a 

primary requirement for efficient organizational communication. Furthermore it allows groups to 

collaborate virtually and share information. The practical reasons for an organization to apply VC 

are: decision timeliness, enhance productivity, broadening reach, responsiveness, adaptiveness, 

time and money. [9]  

The term BM was started to be used when start-ups were having trouble keeping up with the rapidly 

changing scenarios due to new economy. The topic of BMs have caught much attention in the 

research as well as in practice. But there is very little common understanding of the concept of BM. 

A common definition of the term is missing. As an effect, contributions from different 

investigations in this area overlap or even conflict each other. Leading to a large abundance of the 

definition of the BM concept. [10 pp. 1-2] 

Around the globe, two different research contributions are widely used tools for defining BMs 

today. The two contributions are based on an ontology approach, to derive a divisible 

conceptualization of the BM. The two proposed tools for defining BMs are “The Business Model 

Ontology” (BMO) proposed by Osterwalder and “The e3-Value Ontology” proposed by Gordijn 

and Tan, both contributions were proposed in 2005. The BMO tool tries to systematize and 

summarize all the available research contributions related to BM as well as all the definitions 

introduces in the writings [10 pp. 10]. Where the e3-Value Ontology’s intention is to identify the 

exchange of valuable objects among stakeholders in a business case and support profitability 

analysis [10 pp. 11]. 
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1.2 Problem area 
With ever increasing demand on the mobile infrastructure, with an increase on mobile data traffic 

growth of 45% between 2013 and 2019 [11] puts a lot of pressure on the service providers. In this 

dynamically evolving context, with changes in the regulatory as well as content delivery the 

network operators and service providers are struggling.  

The study presented by Mike Kubzansky shows that the biggest key factor that enables companies 

to reach success is to get the BM right. The model is utterly important since it include the detailed 

combination of product, distribution, supply chain, financing, pricing, payment and sales. Carefully 

planned BM is often more important in determining the success of a company than a specific 

technology. [12] A number of investigations have been done in the area of video conferencing from 

a technology point of view, but one can find very little research related to BMs. Operators are 

therefore having problem in cooperating video conference as a service in their current BM.    

Telenor is considering to incorporate in its BM, videoconference. Therefore before introducing 

videoconference service, Telenor wants to investigate their current model, so that they know how 

to change their current model taken quality of experience (QoE) into account. Telenor Digital have 

developed a new service called Appear.in.  The videoconference is using a new standards for real-

time communication, by making use of WebRTC, which means that no installation or pluings are 

needed. Appear.in is challenging the existing video conferencing market and has already gained 

followers in 175 countries. 

1.3 Research question 
A number of studies have been done in the area of videoconferencing from a technology point of 

view. Based on these studies videoconferencing has developed and come a long way. On the other 

hand research related to Business Models is limited. Operators are therefore having problem in 

cooperating videoconference as a service in their current Business Model.  

 

 How will the business model for video conference services change when QoE is taken into 

account? 

 What are the effect of applying QoE in the Business Model? 

1.4 Related work and contribution 
General studies in the field of BM over QoE are being carried out.  Based on the research conducted 

by Jose I. Aznar et al. indicate that current business to business (B2B) models do not have the 

capacity to cover neither the customer expectations in terms of quality or requirements on suppliers 

and at the same time reaching out to customers in a satisfactory manner. The current available 

Quality of Service (QoS) BMs have at least one of the following limitations [13]: (1) Best effort 

approach, with the restriction of differentiation of classes. (2) The value chain is focused on their 

own limited roles. (3) Revenue scheme model.  
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In [13] Jose I. Aznar et al. propose a B2B QoE model with strategies to integrate the QoE within 

the value chain and at the same time add value service to potential customers. The study is based 

on the telecom market as whole without considering a specific service, such as music or video. The 

results from the study indicate that there is a need for QoE based models, which rely on conjunct 

action of actors and their agreement with the regulatory body.    

Yan Gong et al. [14] proposes in his paper a QoE model with measureable metrics, for measuring 

QoE. The model is based on five QoE factors: integrality, retainability, availability, usability, and 

instantaneousness. The main focus if the paper on the connection between QoS and QoE, without 

differentiating various human roles and characteristics for QoE. The results of the experiment 

shows that the model offers better performance in terms of quality dimension than the established 

method. 

Prasad Calyam et al [15] proposes in his paper a measuring scheme which interacts with QoE in 

Internet Videoconferencing.  The scheme is based on the end-user and the way they communicate. 

This results in network bandwidth consumption to provide videoconferencing interaction QoE 

measurements. The implementation and validation of the scheme is used to measure the network 

path when a user is videoconferencing with QoE.  

The paper presented by Kilkki [16] provide concrete basis to consider the effects of technical 

performance for end users and business players. It present the concept and interaction between a 

person, technology and business. The paper concentrate on the terminology and the structure of the 

proposed framework. It does not provide a classification or details of QoE factors into 

subcategories. As a result a framework is presented, a model with six modules: user, application, 

network, network operator, service provider and customers.  

Ahmad Vakili et al. [17] proposes a framework for handling videos with QoE by making use of 

the H.264 codec. The video is transmitter through limited bandwidth networks for a 

videoconference application. By investigating the effects of different bit rates of video streamed 

with consideration on QoE, the authors of the paper propose a mechanism for limited bandwidth 

situations with QoE control.  Furthermore, a congestion control technique is presented, to measure 

the QoE management algorithm and to verify the efficiency of the algorithm. In this paper the 

technical aspect of VC is presented, without taking into account the BM. 

A number of studies conducted seems to propose different strategies to integrate QoE in their 

business. Though the existing BMs does not support QoE instead the models are more focused on 

Quality of Service. Furthermore the studies suggest frameworks for managing QoE and different 

modules to consider when implementing QoE. All of these studies, however, were based on 

different definitions of business models and QoE. Building on these prior works in QoE modeling, 

this thesis presents a definition of BM and propose an extended version of the current model for 

videoconference by integrating QoE, that operators can make use of.  
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1.5 Goal 
The main goal of the thesis is to analyze and define a BMs for video conference with QoE for 

Telenor. The primary steps that needs to be considered in order to achieve the goal is to identify 

the ecosystem of videoconference solutions and analyzing the BMs that can be considered when 

deploying videoconference systems.  

 

1.6 Scope and Delimitation  
The focus is going to lie on BM within the videoconference industry. Different articles and 

literature on BM for videoconference will be used. The focus is going to be on the impact BM have 

in relation to QoE. Furthermore the thesis will try to define a BM for VC solution Appear.in, which 

Telenor is providing in order to grow revenues as well allowing them to keep competing and stand 

out from the rest. Moreover the investigation is limited to the Nordic countries.   

1.7 Outline of the thesis 
Chapter 2 presents the methodology and the framework of the research, data collection, selection, 

application and evaluation of the data collection method. To structure the work in a comprehensive 

way, the work is split into different steps that together creates a framework of the thesis. The work 

is divided into several stages that contributed to the final conclusion. 

Chapter 3: presents the outline of the theoretical framework for Business Model. The purpose of 

the chapter is to conduct an organized literature review that will study and discuss the existing 

literature, concentrating on the theory, definitions, analysis of the frameworks and the value 

network analysis.  

Chapter 4: presents videoconferencing from a technical point of view. The purpose of the chapter 

is to conduct a literature review that will study and analyze the existing literature. The concentration 

of the chapter will be on the theory, the evolution, the components and function of VC systems, 

challenges and VC from a network point of view will presented.  

Chapter 5 presents the mobile operator Telenor and the videoconference solution presented by 

Telenor, Appear.in. Furthermore the tool, WebRTC used for developing Appear.in, it will be 

introduced.  

Chapter 6 presents the definition of QoE and different factors influencing QoE. The chapter 

continues with presenting the results of BMC for VC solutions without QoE where a case study, 

Skype is discussed. Another case study, Appear.in is presented and discussed with QoE taken into 

account. The results from environmental factors for VC, value network analysis for VC with QoE 

and the results from the survey conducted will be presented.     

Chapter 7 presents the interpretations and opinions, explaining the suggestions of the findings. The 

main goal of this chapter is to answer the questions proposed in the Introduction chapter. 

Furthermore explaining how the results supports the answer and, how the answers fit in with 

existing knowledge on the topic 
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Chapter 8 presents the final chapter, concludes and summarizes the study conducted, with the goal 

to analyze and define a BMs for video conference with QoE for Telenor, and to identify the 

ecosystem of videoconference solutions that can be considered when deploy VC systems.  Then 

further work is clarified with ideas of how the work can progress. 
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Chapter 2 Method  
This chapter represents the methodology and the framework of the study, data collection, selection, 

application and evaluation of the data collection method. To structure the work in a comprehensive 

way, the work was split into different steps that together creates a framework of the thesis.   The 

work was divided into several stages that contributed to the final conclusion. 

2.1 Methodology  

The research strategy, methodology is the approach taken to conduct the research. It refers to the 

systematic steps for data collection and analysis, with validity, reliability, replication and ethics in 

mind [18 pp. 2]. In order to perform this thesis, given the investigative nature of the studies 

objectives a qualitative research method was selected rather than quantitative method. A qualitative 

research method is preferred over quantitative method since it uses experiments and large data sets 

to come to conclusions, while qualitative approach is based on investigations or development in an 

explanatory way with rather small data sets. Qualitative method generally answer to question such 

as why, how and what, involving human behavior and experience. [18 pp.3, 19 pp. 1-2] The 

qualitative approach will help understanding the importance of QoE in video conferencing, the 

main drivers for a specific approach in business model  and the difficulties operators are facing in 

order to reduce the revenue gap which has been created over a couple of years.  

The research strategy if further split into different research approaches. Different research 

approaches can be used in order to come to conclusions. These conclusion are later validated if 

they are true and false. There are several approaches that can be used, the most popular is either 

inductive or deductive, and a less common approach is a mixed approach, called abductive. The 

mixed approach is based on both inductive and deductive approaches.  In inductive approach the 

researcher formulates theories based on behavior, opinions and experiences. Qualitative method is 

often used in combination with inductive approach to collect and analyze the data. While in 

deductive approach the researcher tests theories to verify or falsify hypotheses. The conclusion is 

a generalization of the collected data and explains the relationship between variables. Quantitative 

method is often used in combination with deductive approach with large data set. [18 pp.5]  

In this thesis work an inductive approach will be considered, the reason behind the selection of an 

inductive approach is that there is no clear theory, and therefore it is not possible to verify or falsify 

a hypotheses. However, even in an inductive approach a thorough analysis must be conducted to 

gain a deep understanding of different restrictions and their effect on the business model in respect 

to video conference service.  Furthermore, how the situation can be improved for network operators 

and service provider, who are struggling to keep their growing customers satisfied and at the same 

time reduce the revenue gap. Moreover, since the outcome is based on interviews of different 

employees from different companies to get an idea of how they work today, compared to how the 

situation will change when considering QoE.  
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The work is split into several steps:  

- Literature study on current business model 

- Study on current video conference solutions 

- Interviews external 

- Analysis of Telenor’s video conference service, Appear.in 

- Questionnaire 

The first step in this work was a literature study, the need of this is necessary in order to analyze 

the current work done in this area as well as the present situation of the company. This analysis 

was performed by studying secondary data such as reports, conference presentations, online 

information, user guides, press releases, white papers and articles. 

The next step in the process was to collect data for conducting the study, which was through 

interviews. The interviews was conducted with people from different part of the industry dealing 

with issues related to quality of experience and its effect on the business. The interviews were 

carried out to understand the parameters that are missing in the current business model for 

videoconference system and how the model would change if QoE were taken into account. The 

interviews were done in a semi-structured and unstructured way, in this case through group 

discussions and individual depth interviews. The reason behind doing the interviews would be to 

understand the problem from end-user perspective. The field research involved interviewing senior 

advisor, head of marketing of mobile broadband, head of group product management as well as 

some other people from the industry. Interviewing different people was done in order to understand 

the current situation. Then an analysis of Telenor’s videoconference system, Appear.in was needed 

to be done in order to provide a more specific picture of how Telenor work and structure their 

business model.  

 

Furthermore, a questionnaire was sent out to various companies providing or dealing with video 

conference system. The goal with the questionnaire was to study the importance of QoE in relation 

to video conference. The questions for the questionnaire was deducted through open as well as 

closed ended. Both type of questions were selected since closed questions would result in numerical 

data or data that could be categorized, while open questions would result in qualitative information 

which means expressive responses. Before creating the questionnaire, the first step was to define 

what the purpose of questionnaire was and how the information would help to answer the research 

questions. Short, simple, and clearly worded questions where prepared.  

 

2.2 Framework  

In order to structure the work in a comprehensive and easy way, the work was split into different 

steps that together created the framework of the thesis. All the steps together would answer the 

research question. The specific order of the steps was fallowed, figure 2.1 to answer the research 

questions, each step is described below in details.     
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- Problem statement: the very first step in the thesis was to define where the problem was, 

based on the current situation with video conference, service provider are facing today and 

the reasons why there is a need to investigate QoE and define a new business model.  

 

- Related work: in order to define the research question by figuring out the research gap, one 

had to start by literature study about related work by other researchers. Based on the 

literature study, the research question was defined.  

 

- Business model and videoconference theory: the next step in the process was to analyze in 

detail the current available business models and how the models could relate to the video 

conference services that are available today. A broad understanding of the subject’s theory 

could be given to the reader, which is utterly important in order to understand the rest of 

the work.  

 

- Business model canvas: the business model canvas was one of the main tools used in order 

to structure and improve a business model for videoconference system. The canvas was 

used to describe the products value proposition, infrastructure, customers and finance. 

Furthermore the canvas helped to illustrate potential tradeoffs.  

 

- Internal interview: the initial plan of the thesis was to conduct internal interviews with 

people working at Telenor.  In order to understand the current business model process 

which is used by Telenor for videoconference system, like Appear.in.  Furthermore, to 

discuss the problems they are facing and how they can tackle them. Based on the interview, 

one could conclude the bottlenecks Telenor like other operators are facing. The researcher 

was not able to conduct the internal interviews since there was only one sided contact with 

the contact person at Telenor. Despite several attempts a two sided contact was not 

established and the idea of internal interviews had to be dropped.   

 

- External interview: to better understand the problem with the current business model for 

video conference service and their view on how the model can be changed in order to 

provide better service as well as decrease the revenue gap. Furthermore, if by adding QoE 

would make any different on the model or not. Ethics was take into account during the 

interviews. Before each interview as well as group discussion the interviewees where asked 

if they agreed on recording the session as well using the data gathered while interviewees 

stayed anonyms.  

 

- Questionnaire: a questionnaire was sent out to Telenor as well as other companies providing 

video conference solutions. In order to understand their opinion regarding QoE and if they 

believe it can make any different in their business. Moreover, if a company do take into 

account QoE how will it affect the rest of the business? A detailed structure of how the 

survey was conducted can be found in Chapter 6, section 6.6.   
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- Analysis: based on the information from the previous steps, a presentation of the current 

situation of Telenor’s business model for video conference was conducted. Additionally, 

how they can move to a higher stage. Therefore, a new value network diagram, value chain 

and a business model with QoE taken into account was created and proposed, as a guideline 

for companies to follow.  

 

- Validation: to ensure the integrity of all techniques and procedures used for the research. 

 

- Sustainability factors: these factors needs to be considered throughout the thesis, especially 

when presenting the results and based on the results come to conclusions. Sustainability is 

affected by three factors, social, economic and environmental. It is a factor that influence 

the future work, therefore the researcher needs to consider how sustainable the research is 

as well as how the research will affect the local as well as global environmental. When 

considering sustainability related to video conference and business model, one need to 

consider the how the quality of the service will change, how these changes will affect the 

user and the company itself. 
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Figure2.1 The framework for this work 
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Chapter 3. Business Model 
This chapter outlines the theoretical framework. The purpose of the chapter is to conduct an 

organized literature analysis and will discuss the existing literature, focus on the theory, definitions, 

analysis of the framework and the value network analysis. The outline of the chapter is as 

following, different definitions of the term Business Model is presented, researchers own definition 

of the term is presented, followed by an analysis of the business model frameworks that are 

available. The chapter does also analysis the environmental factors that changes and effects a 

business model and different tools used to perform the analysis the chapter ends with value network 

analysis.        

3.1 Definitions  

In order to comprehend business model requires understanding of the tools used for business 

model, also it is utterly important to understand the appropriate definition of the term “Business 

Model”. The term business model is being very frequently used in literature now a days. But it does 

not mean that all the researchers and authors are using the same definition and mean exactly the 

same thing. 

The author of the book The New, New Thing, Michael Lewis [20] refers to the term business model 

as: 

“How you planned to make money.” [20] 

He further explains that Internet companies make use of the business model in order to gain 

customers to a specific website and advertise their products to the crowds. Lewis, proposes the 

simplest definitions of the term business model and define is as “A term of art”. [20] 

In It's All in the Mind(set), Linder & Cantrell [21] approaches the term business model by first 

identifying the term business model. After identifying the term they examine the purpose of 

business model and thereby understand the essential reasoning of a company. Furthermore, the 

article focuses on companies that have succeeded in changing business models without affecting 

the structure of the organization, the following citation illustrate that:  

“…Working business models aren’t embedded in organizational structures – rather they’re 

organizational mind-sets.” [21]  

The authors does also conclude that a business model is not “a simple theory”. Moreover it is a tool 

used to understand the strategy a company has used in order to be linked through different elements, 

and when everything put together, how it creates value. Furthermore there is emphasizes, on that 

an effective organization do not force different units to cope with multiple mindsets, by doing so 

the business model will lead an organization to success. [21] 

Joan Magretta [22 pp. 1-2] is another author who has defined the term business model. She places 

great emphasis on the importance of a good business model, which is vital to every successful 

organization. A well planned business model is not only important for a new player. A business 
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model which is well structured and modified from time to time is essential for both new player and 

established ones. Magretta place the business model in relation and context to value creation. The 

author does not propose an obvious definition, instead she emphasized on the fact that a business 

model not a term, instead it is about telling a good story:  

“Creating a business model is, then, a lot like writing a new story. At some level, all new 

stories are variations on old ones, reworkings of the universal themes underlying all human 

experience.”[22 pp.3] 

She believes weather it is a new business model or a redesigned business model, they have one 

thing in common. It creates the basic value chain for the core business.   

The terms business model and value chain are often used together, even though they are related but 

has different concepts.  The term value chain defines how different actors in an industry do business 

together. When working together they add value to a product or service. A business model on the 

other hand emphases on one of the actors on the value chain. The business model a company’s 

operational model.  Questions a business model answers are: how a company do business, what it 

is buying from other actors, what it their own contribution, and who are their targeted customers. 

[23] 

Joan Magretta continues to explain that the value chain is divided into two parts. The first part is 

related to the activities associated with: designing, purchasing materials, manufacturing, etc. The 

second part is related to the activities correlated with: finding and reaching customers, managing a 

sale, distributing the product and delivering the service.  [22 pp. 3]A good business model will 

answer the questions about who the customer are and what they value. Furthermore, the model will 

clarify how a company can deliver value with appropriate cost having in mind the environment of 

the business. [22 pp.1-2] 

She explains the difference between business model and strategy, and assertion that they are not 

the equivalent, even though many people use the terms together today: 

“Business modeling is the managerial equivalent of the scientific method—you start with a 

hypothesis, which you then test in action and revise when necessary.” [22 pp. 5] 

Magretta emphasizes on the fact there is a different between strategy and business model. The 

strategy of a company defines how a company handles competition. The business model of a 

company defines how a company essentially do business. A business model describes and explains 

how a company’s value chain is structured. Therefore, Magretta links successful business models 

with value chain and when these two work together it creates value for a company. [22 pp.6-8] 

In Alexander Osterwalder’s PhD thesis [24] from 2004, he emphasizes on the importance of a 

stricter approach to business models. Osterwalder separates the term business model from the term 

strategy in the same way as Magretta. He clearly state that strategy and business models are two 

separate elements, where strategy includes implementation and operation, and business model is 
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more interested in how the organization works as a system. The following citation illustrate the 

definition: 

“It is about finding the concepts and relationships that allow expressing the business logic 

of a firm in order to be able to formally seize this business logic. It means designing and 

building a model that makes it possible to represent the business model of a firm.” [24 pp. 

4] 

The business models essential area of contribution is in building the basis for a set of management 

tools. [24 pp. 25]  In his thesis Osterwalder summaries a business model template with a 

determination to create a business model ontology. Furthermore, he proposes a theoretical 

framework for proposed business model canvas by defining a canvas with nine components.  

Osterwalder emphasizes that there is a great interest in business model related topics, despite the 

interest in the topic of business model, common understanding of business model theory and a 

shared definition of the term are missing. [24 pp. 19]   It is believed that companies does not 

understand the purpose of a well-defined business model. He also distinguish between the design 

of a business model and the actual implementation of the model, which is neither simple nor easy. 

[24 pp. 12] 

The business model is an important and theoretical tool, which is defined as following: 

“A business model is a conceptual tool that contains a set of elements and their relationships and 

allows expressing a company's logic of earning money. It is a description of the value a company 

offers to one or several segments of customers and the architecture of the firm and its network of 

partners for creating, marketing and delivering this value and relationship capital, in order to 

generate profitable and sustainable revenue streams.” [24 pp.15] 

In his thesis he also distinguish between three different types of business models:  (1) Theoretical 

business model, which is a general model of elements, components and relationships. (2) Operating 

business models, they are implemented on existing business models. (3) Scenario business models 

are virtual, they promote invention, opportunities and acts as a standard way to do management. 

[24 pp.15-16] 

In the book “Business Model Generation” written by Osterwalder & Pigneur [25], they identify the 

value creation as an important factor in the global competitive world, and therefore creation of 

business models are essential. In today’s world the use of business model concept is not only used 

in e-business, but it is also used within strategic management and information systems. A more 

simple definition of the business model is proposed in the book:   

“A business model describes the rationale of how an organization creates, delivers, and 

captures value” [25 pp. 14] 
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3.2 Summary 
BM related topics have caught a lot of attention the last decade, even with great interests there is 

little shared understanding of the BM concepts. Researcher has studied this term with different 

objectives and point of view, which has led to overlapping and a wide abundance of the definition 

of business model concepts. By having such a wide abundance of the definition can lead to 

misleading concepts of BM. The definitions in the literature differ in context and structure, the 

definitions below indicate how wide and blurred the concept of BM is:  

 “How you planned to make money” 

 “the organization’s core logic for creating value” 

 “a story that explains how an enterprise works” 

 “a plan that is implanted by the company to generate revenues and at the same time make 

profit from the operation” 

 “a conceptual tool that contains a set of elements and their relationships and allows 

expressing a company's logic of earning money” 

 “the rationale of how an organization creates, delivers, and captures value” 

These are some of the definitions used in the literature today. This confusion in research may lead 

to wrong understanding of the term BM, furthermore it can produce wrong methodologies. The 

literature review will help selecting the most relevant definition.  

3.3 Author’s definition  
A BM can be defined and described in several ways, seen in the previous section. In this section 

the author’s definition will be presented, which will be based on the literature review. Researchers 

on BM recognize and agree that a shared definition of the term business model does not exit. Every 

researcher proposes their own definition and conception as the correct one for the BM.  

The first thought that strikes one is that the term BM has something to do with business and the 

models that are being used. When searching for the term in the online version of the Oxford 

Dictionary results in the following definition:  

“A design for the successful operation of a business, identifying revenue sources, customer 

base, products, and details of financing.” [26] 

Based on the definition of BM one can say that it is an activity for buying and selling goods and 

services and identify the revenues.  By simplifying it a bit for the sake, BM is a model used in all 

industries, it is a depiction of how an organization “buys and sells goods and services and earns 

money.” [24 pp.14] 

The purpose of the model is to help the company to understand and describe what they are buying, 

selling, what services they are offering, who the actors are, who are the customers and is the 

business earning money of the goods and services they company is providing? The business model 

is the overall picture of a company’s business logic, it describes how a company is generating 

revenues and at the same time making profit from the operation. 
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A BM is a framework where elements such as customer relationships, partners, cost structure, 

pricing mechanism and revenue streams should be considered as one unit, where everything is 

included. A BM is a model/framework that represents the business logic of the business and the 

earning of a company. It should be clear that there is no guarantee that a company will succeed if 

a business model is implemented. In fact in order to reach success the business model needs to be 

(1) correct business model for the business, (2) managed and (3) updated as the business changes.     

Moreover, a BM is a tool that should be used to help navigate in its environment, it has been 

developed from companies focusing only on the internal business of value creation to hold the 

whole organization, including the external factors involved in a business. 

Based on the literature review, the author’s definition of a BM is: 

 A model to help understand and describe what they are buying, selling, what services they 

are offering, who the actors are, who are the customers and is the business earning money 

of the goods and services they company is providing 

 A depiction of a company’s business logic, how the company is making money 

 A model where different elements should be considered as one unit 

 A tool to help navigate in its environment 

 A hypotheses on how a company can create value for customers 

A business model is a tool used as a framework to define the relationship between different elements 

describing a product's value proposition, infrastructure, customers, and finances. Furthermore it 

is a logic of how a company is making money and creating value for customers.  

3.4 Analysis of the Business Model Framework 
 As mentioned in the previous sections a common understanding on the term BM is missing 

therefore there are a wide variety of frameworks available for BM. With researchers making up 

their own new frameworks.  One can say that a business model defines the reason behind of how 

an organization creates and delivers value. The fundamental for all the frameworks is that they 

address the same questions: how can we deliver value to the customers or/and organizations. Some 

of the frameworks of BM that are in use in organization today are briefly presented below.  

In the book Open Innovation by Henry 

Chesbrough, he has presented a BM as a 

mediator between the technical and 

economic domain. Not only does 

Chesbrough describe BM but he does 

also discuss how changing a BM can be 

an innovation of its own. Moreover he 

claims that new innovations requires a 

new BM and the old model is often not suitable. [27 pp.2]      

       Figure 3.1 BM by Henry Chesbrough [27 pp.2]  
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The model presented by Hambrick and Fredrickson is a 

strategy tool called, Strategy Diamond. The tool is based 

on the importance of having an integrated strategy. They 

emphasizes on the importance of having a good 

integrated BM. There all the elements should be 

consistent and supported by others. If one elements is 

changed, it will affect the whole mode. Furthermore the 

model indicates the link between strategy and the BM. 

[27 pp.3]     

Figure 3.2 BM by Hambrick & Fredrickson [27 pp.3] 

 

Patrick Staehler wrote in his PhD, published in 2001 about BM, he suggested a top down approach 

with three boxes, each representing something specific, Leadership Style, Relationship Style and 

Values. Where all of the three boxes need to be integrated, and one change in one of the boxes will 

mean a change in the rest of BM as well. He does also indicate in his PhD that BM revolution can 

be a foundation for competitive advantage. [27 pp.3-4] 
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Figure 3.3 BM by Patrick Staehler [27 pp.3-4] 

In the book Seizing the white space by Mark W. Johnson, published in 2010, he state that BM 

advancement is the crucial aspect in order to increase the growth. Johnson presents a highly 

practical model that classifies four essential building blocks that are needed in order to make the 

BM work. According to Johnson by applying the BM presented by him, organization are fulfilling 

customer needs and creating new markets. They are also replying to the shifts in market demand, 

government policy, and technologies that disturb the entire industries. [27 pp.5-6]  

 

                          Figure 3.4 BM by Mark W. Johnson [27 pp.5-6] 
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Business Model Canvas was presented by Osterwalder & Pigneur in 2010. It is a tool used to 

analyze where organizations should investigate. According to Osterwalder, the Business Model 

Canvas is shaped to design a business model and to make the industry think differently about their 

business model. The construction of the canvas is based on nine standardized building blocks. The 

Business Model Canvas is a management template used for creating or reshaping exiting business 

models. [24]   

In this thesis the Business Model Canvas (BMC) is the essential tool of investigation which was 

presented by Osterwalder & Pigneur in 2010.  The BMC is a very popular tool which is being used 

today around the world. It is a theoretical tool that can be used to figure out where the organization 

should be heading. The canvas is a tool which is used to describe the features of business models 

and explains the whole framework of an organization. The goal of BMC is to introduce a 

standardized way for designing business models and to raise understanding, encourage discussion, 

creativity and analysis. [25 pp.15] The reason why BMC has been chosen as a tool for investigation 

is because it has become the standard for describing and designing BM, it is used in top ranked 

business schools like Stanford, Harvard and IESE. Furthermore, for the reason that it uses a shared 

language for strategy and innovation for creating value to the customers, it provides visual, 

practical, and intuitive aspects of an organization, handy in cross functional teams, it is useful for 

developing a new business, and very convenient for describing the current and future strategy of 

an organization.   

The canvas is a tool used for designing and implementing business models. The canvas which was 

presented by Osterwalder and Pigneur was according to them a canvas which every business model 

can be based on. The construction of the canvas is based on nine standardized building blocks. The 

BMC is shown in figure 3.5 (the figure is taken from Strategyzer with permission to use it), 

illustrates the nine business model mechanisms and how they are connected to each other, 

furthermore it represents the logic of how a company plans to generate revenues and the same time 

make profit from the operation. The blocks in BMC can be structured based on four business model 

dimensions: [24 pp. 43] 

1. Product Value proposition 

2. Customer Interface  Customer Segment, Channels and Customer Relationship  

3. Infrastructure Management  Key Partners, Key activities and Key resources 

4. Financial Aspects Revenue stream and Cost structure 
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Figure 3.5 Business model canvas [77] 

These blocks gives the structure and an idea of what to include in the business model. The main 

block which is the heart of the canvas is the first block, Product (value proposition). The rest of the 

blocks, Customer Interface, Infrastructure Management and Financial Aspects give support in 

order to be able to deliver, capture and stimulate the value proposition. A correct balance between 

all the four blocks leads to a unique business model. [24 pp. 31] In order to understand in detail 

how the BMC works, nine different building blocks and there procedure are described. 

Value Proposition 

As mentioned by Osterwalder [24 pp. 43] the Value Proposition building block is the most 

important block in the canvas and is the center of everything. It gives the overall view of all the 

products and services an organization offers and are of value to a specific targeted customer.  Value 

Proposition is what differs one organization from each other, and it is the reason why customer 

choses one company over another. Value Proposition is how a company adds value to a specific 

product or service and the process of creating Value Proposition must be done very carefully. Each 

Value Proposition include a “selected bundle of products and/or services that caters to the 

requirements of a specific Customer Segment” [25 pp. 22].  

Customer Segment  

The Customer Segment is a group of customers a company is targeting, the customers they want 

to add value to [24 pp. 43]. Furthermore it is “different groups of people or organizations an 

organization aims to reach and serve” [25 pp. 20] without the customers there will be no business. 

In order to be profitable the company must know the customer needs. In order to be able to provide 

value added products it is significant to have different customers group a company target. The 

groups are formed based on similar need and thereby the company can provide customer specific 

value to the customers. If the targeted customers are not properly defined, the value proposition 

will be too broad. Which will mean that the service or the product will not add value to the 

customers. In order to specify a customer segment, a decision about the size, variety and type of 

customer needs to be made. A company cannot target all type of customers, but they need to take 

a stand on which customers their service or product is going to add value to and which customers 
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they are going to ignore. By specifying customer segment, the business model can be designed 

based on the customers’ needs and demands. [25 pp. 20-21] 

Channels  

Osterwalder describes in his thesis that a channel is a way to get in touch with the customer. [24 

pp. 43] it is a way for the organization to communicate with its customer and deliver Value 

Proposition. Channel is defined as “… how a company communicates with and reaches its 

Customer Segment to deliver a Value Proposition” [25 pp. 26]. It is a distribution and sales Channel 

which comprises of a company's interface with customers. In order to create awareness about the 

proposed value the way of communication, sales strategy and distribution must be in sync. 

Channels serve quite a few functions, including: allowing customer to buy a specific product and/ 

or service that fulfills their needs. [25 pp. 26-27] 

Customer Relationships  

It is the link which a company forms between itself and the customer, [24 pp. 43] it also the link 

between the Value Proposition and Custer Segment. Customer relationships are defined as “the 

types of relationships a company establishes with specific Customer Segments” [5 pp. 28]. 

Customer relationship is the way the customer can connect the company.  Customer relationship 

can be established in different ways, it can either be personal relationship or it can also be 

automated interactions. In order to determine customers overall experience customer relationship 

is used. By making the Customer Relationships strong the company can sell more product and 

services and improve their customer devotion and thereby introduce new customers. [25 pp. 28-

29] 

Revenue Stream  

Osterwalder describe revenue stream as the way a company makes money through different 

revenue stream.  [24 pp. 43] in general companies want to make profit, which mean to create more 

cost than revenues.  Osterwalder & Pigneur define Revenue Stream as “…represent the cash a 

company generates from each Customer Segment.” [25 pp. 30] In this block the company need to 

consider how much the customers are willing to pay, in order to receive the value company delivers. 

Each Revenue Stream the pricing mechanisms must be chosen, such as fixed list prices, bargaining, 

auctioning, market dependent, volume dependent, or yield management. [25 pp. 30-31] 

Key Resources  

Key Resources is the most important building block, which makes the business work, it is the assets 

needed in order to make a business work. Osterwalder writes in his thesis that it is the arrangements 

of activities and resources which are needed in order to create value for the customer. [24 pp.43] 

In general Key Recourses include physical resources, intellectual resources, human resources and 

financial resources. Osterwalder & Pigneur define Key Resources as “…most important assets 

required to make a business model work.” [25 pp. 34] These resources are used in order to generate 

Value Proposition, reach the targeted market, maintain the relationship with its customers and earn 

revenues. Resources can be of two types, owned or leased. The owned once are companies own 

resources and leased resources are attained from external actors. [25 pp. 34-35] 
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Key Activities  

Key Activities describes by Osterwalder is the capability to perform a “repeatable pattern of 

actions”, which is needed to add value to for the customer. [24 pp.43] It is “…the most important 

things a company must do to make its business model work.” [25 pp.36] There are different types 

of activities that needs to be conducted in a business. The activities are needed in order to create 

value and at the same time earn revenues. These actions are utterly important which a company 

must take to function successfully. Key Activities are depended on the business model type. 

General categories for Key Activities include production, problem solving, and 

platform/networking. [25 pp.36-37]. 

Key Partnerships 

Osterwalder describes in his thesis that a partnership is a contract between different actors in order 

to create value for the customer. [24 pp.43] It is the system of providers and partners that make the 

business model work and is vital to enhance an organizations business model, reduce risk and 

obtain resources. Osterwalder & Pigneur defines Key Partners as “…the network of suppliers and 

partners that make the business model work.” [25 pp.38] In general Key Partners can be divided 

into different categories: alliance between actors who are non-competitors, partnership between 

players, combined projects to develop new businesses, and buyer-supplier relationships. [25 pp.38] 

Cost Structure  

Cost Structure define all the means employed in the business model, it is represented in money. 

[24 pp.43] The Cost Structure block is used to define the costs earned while working under a 

specific business model. It is “…all costs incurred to operate a business model”. [25 pp. 40] 

Incurred cost for a business is based on creating and deliver value. Furthermore Cost Structure is 

based on maintaining Customer Relationships and make profit from the business which is 

generating revenues. There are different types of costs, fixed costs and variable costs. [25 pp. 40-

41] 

These nine blocks described above will create a business model, forming the foundation for a 

manageable tool the Business Model Canvas. 

3.5 Environmental factors 
In this section the environmental factors and changes that effect a BMC will be considered. The 

businesses and industries are influenced by the environment they are situated in. It is the situational 

factors that determines the conditions of a company. Do to that the industry needs to constantly 

manage and analyze the environment which they run their business and within which the market is 

positioned. [28] 

A detailed analysis of the environment as a whole is called Environmental analysis. The 

Environmental analysis is a methodical process by which different environmental factors in a 

business are acknowledged. The environment model shows a wider area, zooming out to see the 

factors affecting BM. Furthermore, their effect is evaluated and a plan is developed to ease and/or 

take advantage of them. [29] Different analysis frameworks like Porter’s Five Forces and PESTLE 
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analysis are frequently being used in the industry. The section about Porter’s Five Forces and 

PESTLE analysis is a summary of [30] and [31]. 

Porter’s Five Forces is a tool, which was presented by Harvard Business School professor, Michael 

Porter. The tool was used to analyze the predictable profitability of an industry. It uses a technique 

to provide a model for the industry to analyze the strategy used to develop the business. The tool 

is useful for understanding the current position and power of the company. Porter’s Five Forces is 

used to identify if new products, services or businesses are profitable for the organization. The tool 

used is based on five important forces shown in figure 3.6, the forces are used to analyze to 

determine the market position. [30]  

1. Bargaining Power of Supplier: “Supply and demand theory, cost and production theory, 

price elasticity”.  

2. Bargaining Power of Customer: “Supply and demand theory, customer behavior, price 

elasticity”.  

3. Competitive Rivalry: “Market structures, number of players, market size and growth rates”. 

[30] 

4. Threat of Substitution: “Substitution effects”.  

5. Threat of New Entry: “Market entry barriers”.  

The Porter’s Five Forces described are based on microeconomics. The tool take advantage of the 

fact of the customers demand. Moreover, it does also take into account the relationship between 

volumes per cost of production. Furthermore the tool do also consider the type of market structure 

an industry has such as monopoly or oligopoly. [30]    

 

Figure 3.6 Porter’s Five Forces 
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The PESTLE analysis is a mechanism which is used in order to analyze the market growth or drop 

for business. PESTLE is an acronym, which stand for Political, Economic, Social, Technological, 

Legal and Environmental factors. The tool is used as a framework for evaluating a strategy or a 

position, market position and direction of a company. The PESTLE factors that are considered are 

external factors, and therefore most of the time PESTLE analysis needs to be complemented with 

other tools. The external factors are very critical for an organization, since it has an impact on the 

whole operation. As more and more organizations are becoming globally aware, PESTLE 

techniques make sure that the organization systematically query these factors and reflect on their 

impact in the operation. The tool used is based on six important forces shown in figure 3.7. [31] 

1. Political: is effected by the government type and policies, funding, grants and initiatives  

2. Economic: is prompted by inflation and interest rate, labor and energy cost 

3. Social: is caused by people, education, media, lifestyle, fashion and culture 

4. Technological: developing technologies, web, information and communications techniques  

5. Legal: regulation, standards and employment law are some of the legal aspects to consider 

6. Environmental: weather, green and ethical issues, pollution, waste and recycling are some 

of the environmental issues considered handling environmental factors.    

In order to exploit the benefits of PESTLE as a tool it should be used on regular basis so that the 

organizations can identify the new trends that are emerging. [31] 

   

 

 

 

 

 

 

 

 

Figure 3.7 PESTLE analysis 

In the case of BMC, the analysis is based four main factors are taken into account, key trends, 

market forces, industry forces and macro-economic forces. [25] The analysis is a sort of 

combination of both Porter’s Five Forces and PEST analysis. To get a better understanding of how 

these factors influence the business, the four different factors are defined and described, in figure 

3.8 
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Figure 3.8 Environment model [25 pp. 201] 

Markets Forces  

Market forces are based on the effects of demand and supply represented by the aggregated buyers 

and sellers on the value and amount of a product and services offered. In general, market forces is 

the source value and amount increases when supply decreases or demand increases, and the price 

will decrease when demand decreases or supply increases. [32] Markets forces can further be 

divided into five sub-sections: [25 pp. 202]  

The market issues, identifies the major problems, and tries to solve these problem. The key 

questions that needs to be answered are what are the problem effecting the customer landscape, 

where is the marked headed and what shifts are in progress. [25 pp. 202] 

Market segments, categorizes the key market sectors, describes their appeal, and seeks to spot new 

sectors. The key questions that needs to be answered are what the most valued customer fragments, 

where the largest possible market growth, and in which segment is there a decline. [25 pp. 202]  

The needs and demands, shapes the needs of a market and analyzes how full they are. The key 

questions that needs to be answered are what do the customers need, do we have unsatisfied 

customers and where the request increasing/declining. [25 pp. 202]  
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Switching cost, describes the features that are linked to customers, who switch to competitors.  The 

key questions that needs to be answered are what binds a customer, is it stress-free for users to 

replace and find new offers. [25 pp. 202]  

Revenue attractiveness, classifies the factors that generates revenue and adds value to the 

organization. The key questions that needs to be answered are what are the customer ready to pay 

for, how can the biggest revenue limits be attained, can the users find cheaper replacements.  [25 

pp. 202] 

Industry Forces 

Industry forces are used as a tool that enables a company's to focus on their current position in 

comparison to its competitors. In order to do effective strategic planning one need to understand 

these forces. These forces helps especially small companies to narrow down the competition   

threats as well as identifying the opportunities for the businesses. Furthermore by identifying the 

opportunities the companies can focus their resources to create unique capabilities which can be 

used to a competitive advantage. [33] Industry forces can further be divided into five sub-sections: 

[25 pp. 204]: 

Competitors, identifies the competitors and analyses their strengths. The key questions that needs 

to be answered are who are our competitors? Who are the biggest market actors? Which are 

competitor’s advantages/disadvantages, the customer segment the competitors focusing on and 

how does their cost structure look like? [25 pp. 204] 

New entrants, recognizes new actors, established actors decides whether they enter with a different 

business mode.  The key questions that needs to be answered are new competitors in the market? 

how do they differ, the obstacles they need to overcome, the  Value Proposition for the new player, 

which customer group are they targeting and how is their cost structure established. [25 pp. 204] 

Substitute products and services, identifies the possible alternates for the offers, different 

possibilities such as different markets and industries are also considered. The key questions that 

needs to be answered are which product or service can be replaces, how much does the competitors 

product or service cost and how easy can the customers switch to competitors service. [25 pp. 204] 

Suppliers and other value chain actors, identifies the key values in an industry and identifies the 

new developing actors. The key questions that needs to be answered are identify the key actors in 

the value chain, how once business model is depended by other actors and which actor are most 

profitable for the business. [25 pp. 204] 

Stakeholders, identifies the key players influence the organization and business model.  The key 

questions that needs to be answered how the stakeholders influences the business model. [25 pp. 

204] 

Key Trends  

In the industry there are different types of trends that needs to be analyzes and defined. The 

definition of trends is to look at the statistical analysis of old data over a selected period and plot 

the progression. If the data that has been plotted indicate a constant increase, decreases or flatness 
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then it means that a trend exists. All types of industries independent of its size make use of statistical 

analysis to help predict the future and take strategic decisions. [34] Key trends can further be 

divided into four sub-sections: [25 pp. 206]  

Technology trend, identifies the technology and trends that could be used in order to improve or 

even threaten the business model. The key questions that needs to be answered is to identify the 

technology and trends in the market both inside and outside and what technology are important 

opportunities or threats. [25 pp. 206] 

Regulatory trends, identifies the regulatory trends that effect the business model, describes the 

regulations. The key questions that needs to be answered are what trends influence the market, 

what rules distress the business model, how does the customer demand get effected by the 

regulations and taxes. [25 pp. 206] 

Societal and cultural trends, social trends that effect the business model. The key questions that 

needs to be answered what shifts in society and culture affects the business model, which trends 

effects the buyer and it describes the main social trends. [25 pp. 206] 

Socioeconomic trends, identifies and outlines the socioeconomic trends that are related to the 

business model. The key questions that needs to be answered what are the main demographic 

trends, the characterization of revenue and capital in the market, what the price is of disposable 

income and the proportion of people geographically. [25 pp. 206] 

Macro-Economic Forces 

A macroeconomic factor, is a factor that is appropriate to an extensive economy at local or national 

level. Macroeconomic factor affects and distresses a large population instead of few entities. Issues 

such as economic output, unemployment, inflation, savings and investment are signs of how the 

economic is performing. [35] Macroeconomic factors can further be divided into four sub-sections: 

[25 pp.208]:  

Global market condition, identifies the overall condition from a macroeconomic perspective. The 

key questions that needs to be answered are is the economy doing good with an increase or is the 

economy in a decrease phase, how is the economic growing from the GDP growth rate point of 

view and how high is the is the unemployment precentral. [25 pp. 208] 

Capital markets, identifies the capital market condition and relates it to the capital needs. The key 

questions that needs to be answered are in what state the capital market is in and the easiness to 

obtain funding in a specific market? [25 pp. 208] 

Commodities and other resources, identifies the present price and price rates for the acquired 

resources in the business model. The key questions that needs to be answered is the easiness to 

acquire a resource which are needed to execute the business model, how much would the resource 

cost to acquire and in which direction are the prices headed. This section defines the current 

situation of the market for commodities and other resources which are vital for the resources. [25 

pp. 208] 

http://www.investopedia.com/terms/u/unemployment.asp
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Economic infrastructure, identifies the economic infrastructure of the market a company is 

operating in. Furthermore it describes how good the open infrastructure is in the market. The key 

questions that needs to be answered are how high are the individual cooperate taxes, the civic 

facilities for organizations and how would a company level the value of life? [25 pp. 208] 

3.6 Value Network Analysis  

The value network analysis was created by Verna Allee in the 1990s, to help companies to gain an 

understanding of how to improve its product development and delivery processes. All the 

companies provide something valuable a product or service to a customer or a client. The value 

network analysis present the “ecosystem, industry, organization, department, or process that 

produces value”. [36] According to BusinessDictionary the meaning of the term value network 

analysis is the following: “A methodology for understanding, using, visualizing and optimizing the 

internal and external value networks of an organization that is dependent on knowledge exchange 

and collaborative relationship among all participants integral to business.” [37] 

As the technology changes, the way value is created has also changed, depending on the service or 

product delivered. The focus has shifted to the process of creating value itself, within which 

different economic actors, supplier, partners, allies, and customers work composed in order to 

produce value to the product/service. Based on the service or product, value can be delivered in 

three ways: (1) transforming inputs into products (2) by solving unique customer’s problems and 

(3) allowing direct and indirect switch between customers. [38 pp. 413-415]  

The analysis is a method used for understanding an organizations impact on their cost and value. 

The main purpose of the analysis is to work as an analytical tool for creating value is very explicit 

organization as well as a reoperation template. Furthermore the analysis works as a source to 

develop and understand the current market with the competitors and how the organization can 

strengthen and maintain their position.  

Value network diagram 

The value network diagram present different parties’ relationships that are involved and the 

influence they have in development. It describes the public and technical resources inside and 

between businesses. It is based on members and their interactions while producing a product or 

providing a service. 

The value network analysis are often used in organizations that depend on mediating technologies. 

Where customers or clients who wants are linked, so that they can interdependent. These 

organizations exchange relationship between customers distributed over the globe. The 

organizations that make use of value network are not in the network by themselves, instead they 

are one part of the network. Organizations that often make use of the mediating technologies are 

telephone companies, retail banks, insurance companies and postal services. Since the value to a 

specific customer in the network is depended by the actors connected. [38 pp.427] 
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Value network is not based on partners providing value to each other, instead it is founded on 

different supplies that are needed in order to deliver the service or goods. The network is based on 

real and possible actors, persons and organizations. The value in the network is created through 

linking organizations and facilitating exchange between the actors. Linking two or more actors can 

be done in different way, directly or indirectly. [38 pp. 428]  

Companies that uses value network are complemented by other companies or actors. By adding 

one or more actors in the network directly effects the value of the service or produced delivered. 

New products in the market often has low value but high cost. The value of the service or product 

is a result from the service itself, service capacity and service opportunities. In the network the 

importance of simultaneously performance is critical and a failure can lead collapse of the whole 

system. [38 pp. 428] 

In order to avoid these problems, standards are utterly important and are needed in order to provide 

value through the network. As the mediating companies offers value to the customers through 

access options as well as through the actual service cost and value are associated. [38 pp.431] 

 Scale is a handler of both value and cost, the value of the service is effected by the demand 

sides economic of scaling.   

 Capacity utilized is related to the scale factor and it impacts the value in the value network, 

since it reduces the unit cost. 

 Learning is needed in order to make the correct selection and service monitoring. 

The value network emphasis on serious value events, separation of main and reassuring events and 

the investigation of both value and cost drivers. Finally the analysis are translated into strategies. 

[38 pp 433] In figure 3.9 the value network diagram for mobile network operator is presented, with 

the different activities linked with each other.  

   



 

30 
 

Figure 3.9 Value network diagram of mobile network operator 

Governmental agencies like regulatory body is also often involved in the value network diagrams. 

The regulatory body is not an actor who adds value to the product/ service. Its main job is to protect 

the public. Unlike other bodies, the basis of the regulatory body is based on legal mandate. The 

reason why the regulatory body needs to be involved in the value network diagram is to regulate, 

their regulatory function is: imposing requirements, restrictions and conditions, setting standards, 

and securing compliance, or enforcement. [39]  
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Chapter 4 Videoconferencing  
Globalization of the industry, the erosion of organizations hierarchies, and the dependency of 

project teams being cross-functional, has placed great responsibility and tested the ability of 

managers to coordinate distributed operations. [40] With the globalization the way information is 

shared has changed. Even the communication technology used in an organization are shifting and 

expanding, and new ways of working are growing. The number of virtual workers, people who are 

geographically separated have the ability to work together, this trend has increased significantly. 

The communication techniques for remote workers have been improved with the advancement in 

broadband access technologies as well as the data networks. These workers interact through a 

combination of different technologies, such as email, telephone, shared databases, VC and 

conferences through calls. [41] One of the most popular technology used in the industry today is 

videoconferencing. VC is defined as a technique for conferencing between two or more individuals 

that are geographically separated, VC is the method where transmission is done of audio and video, 

communicated over the Internet. [42] VC is being used globally by different industries as a 

communication tool.   

This chapter present videoconferencing from a technical point of view. The purpose of the chapter 

is to perform an organized literature analysis that will investigate the existing literature, in order to 

found out the current situation. The concentration of the chapter will be on the theory, the evolution, 

the components and function of VC systems, challenges and VC from a network point of view will 

presented and the new technology which is merging will be introduced.  

The purpose of this chapter is to emphasize the technical aspects related videoconference. Since a 

business model is affected by the technical features of a service or product, because for example, 

if a hardware component changes or a software gets upgraded or changed does effect the business 

model. The technical aspects are relative large part of the business model and is therefore extremely 

important to take into account. 

 

4.1 Introduction  

Videoconferencing can mean different things and often it is difficult for an individual to know 

whether a video call for private use counts as VC or not. To clarify what VC means in this work, a 

definition of the term is presented by Merriam-Webster’s dictionary: [43] 

“The holding of a conference among people at remote locations by means of transmitted 

audio and video signals”  

 

By definition presented one can clarify that a video call with audio and video for private use does 

also count as a VC, since the call transmits audio and video signals and people at remote locations 

can gather in one place.  

 



 

32 
 

VC is a tool which has gain a lot of popularity in short period of time. The reason behind the success 

of VC is that it is cost- beneficial and it allows people to work together at any time, without having 

the restriction to be at a certain place. More and more organizations are trying to cut their cost 

related to communication and spend those resources on expanding their business globally. These 

are some of the reason behind the success of VC and VC got a lot of opportunities in order to 

develop more advanced conferencing solutions. With cloud based solutions being available it helps 

companies to cut their initial investment and it is believed that VC solutions will increase the 

substantially in coming years. Different types of solutions are today available such as conferencing 

studio, office computer or on a normal home computer equipped with a webcam. [44] 

As mentioned the use of VC solutions has grown rapidly and the key factors behind its growth are 

the globalization and the increased costs for a globalized operations. In order to managing and 

maintaining a globalized operations companies an effective way to communicative which is also 

cost effective.  Multinational companies have therefore made use of VC solutions in order to 

maintain an effective communication among different offices. Factors like increase use of VC 

applications in different industries such as healthcare and education sectors are also driving the 

growth. [44]  

It is expected that the total global VC market will grow from $3.31 billion in 2014 to $6.4 billion 

by 2020, corresponding to a compound annual growth rate (CAGR) of 9.4%. Furthermore the VC 

equipment revenue grew 5% in 2014, to a total of $ 3.3 billion. [45] According to Frost & Sullivan 

the Nordic countries as well as Germany, France and the United Kingdom are the most mature VC 

endpoints in the markets. [46] 

 

4.2 Evolution of Videoconferencing 

With the increase in the use of VC solutions, providers need to provide robust, resilient, scalable, 

and manageable structure that has the ability to deliver quality of experience to the customers. VC 

solutions have been around a long time, since the late 1980’s without getting the real attention, 

until now. It is a tool which has continued to advance into a standards-based method to effectively 

communicate. [47] 

The very first demonstration of VC was held in the United States in the beginning of 1920s.  A lot 

of experiments was also done in Europe in the mid of 1930s.  But it wasn’t until the 1964, at the 

World’s Fair in New York, that Bell Labs presented the Picturephone to the world, it was the first 

real peer to peer VC device. [48]  

The Picturephone did not sell as expected, the people found the equipment too heavy and the picture 

was too small. Moreover the service was expensive about $169 per month, which a normal 

household could not afford. [49] The video signal was compressed in order to be transmitted 

digitally, which was equivalent of 100 telephone lines. The idea behind the design was to use the 

Piturephone as a personal conferencing tool, which was supposed to be used in combination with 

the telephone. [48] 
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After the World’s Fair in New York, Nippon Electric Corporation and British Telecom presented 

another version of VC solution, which was able to conduct a group VC, in the 70’s. All of these 

early solutions of VC functioned with analog signals. Since the networks was not developed to 

carry and provide the needed bandwidth in order to transmit the video signals in digital form. [50]  

Not until 1971, organizations started taking advantage of VC and could see the benefits of the use 

of VC. The same year the first video telephone call was established over the Atlantic by Ericsson. 

Not only did the technology for VC get improved but the improvement and advancements in the 

protocols such as Network Video Protocol (NVP) and the Packet Video Protocol (PVP) improved 

and advanced video conferencing. [48] 

 

In 1982, VC finally hit the commercial market, Compression Labs presented their version of VC 

solution. But the solution that was introduced was very exclusive and therefore the VC solution 

was not adopted by the mass. Furthermore the system required enormous resources and was huge. 

It was not until PictureTel introduced their VC system in 1986 that a widespread adoption was 

possible. [47, 49] 

The advancement and development of VC in the 1990s depended on many factors, such as technical 

developments in the video compression technique as well as in the Internet Protocol (IP). These 

improvements influenced the desktop and PC-based videoconferencing. In 1991, IBM was the 

primary company to introduce a PC based VC system, named PicTel. The system was cheap and 

therefor there was a possibility for mass customization and a worldwide adoption. Thereafter in the 

late 1991, DARTnet made the headings by effectively linking a continent-wide IP network 

involving around 12 research sites in the U.S. and the U.K. [48, 49] In December 1990, a 

videoconferencing standard was recognized by CCITT, which is today International 

Telecommunication Union (ITU). Which led to different types of agreements of products among 

different actors. [50] 

Not long after the success of DARTnet, the VC was expanded and adopted by the normal 

consumers, by offering free services and software. Different VC solutions that were commonly 

used by the customers were NetMeeting, MSN Messenger, and Yahoo Messenger. Even though 

the feature of the video was bad, the prices were affordable and could therefore be adopted by the 

consumer market. [49] 

Around 2003, the Internet had developed and advanced and could offer effective Internet access at 

a fair cost. During the same period, the prices for web cameras also dropped and the common public 

were able to afford them, PCs and broadband Internet access at reasonable cost. These factors 

combined with free software from IM service providers made VC more available for the public. 

[48] 
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4.3 Components and Functions of a Videoconferencing System  

In this subsection an attention is put on detailed features contributing to an effective VC. This 

section is based on the OSI model and presents the different components and protocols used in the 

VC system. The equipment needed for a basic setup of a VC comprises of camera, microphone and 

a display. Furthermore, a VC system is equipped with video and audio compression and 

decompression subsystems.  

The OSI model consisting of seven layers is a model used for understanding the relationships. Most 

organizations working in the telecom industry tries to describe their products and services in 

relation to the OSI model. In the OSI model, VC falls in layer 3 and layer 4. Layer 3 would be used 

since IP will be used to make the connection between the PCs, if it is a point-to-point or 

client/server connection. The forth layer would be used because a host-to-host connection is setup 

and TCP is used for setting up a secure, reliable, in order, and error-checked delivery of a stream. 

Figure 4.1 presents the OSI model, the TCP/IP model and the translations used for VC systems, 

the figure does also present the different protocols used for setting up the system.       

 

Figure 4.1 OSI model and the translation for VC system [52] 

Internet Protocol (IP)  

IP is used in order to pass information between the networks, packet-based networks like Local 

Area Networks (LANs), Wide Area Networks (WANs) and the Internet uses this protocol. IP is a 

packet-based network. In order to pass the information between the networks the packets needs to 

compete for the bandwidth available. Therefore the first thing to consider is if there is bandwidth 

available, since this determines the quality of the audio and video. These days the minimum 

Ethernet LANs that is used is 10Mbps in most companies, which is enough bandwidth to support 
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desktop conferences. The requirements of bandwidth for IP networks are approximately 20% 

higher comparison with other networks. Since there is a packetizing overhead of IP. The benefit of 

IP established VC is that several individuals does already have an IP connection, linking to the 

existing IP infrastructure. By making use of IP related VC solutions one can produce cheap VC 

solutions. Due to the accessibility and low cost, IP VC have gained a lot of popularity. [49 pp. 469]

  

Two different types of transport layer protocols are established Transmission Control Protocol 

(TCP) and User Datagram Protocol (UDP). By making use of TCP one be sure to get 100% 

guarantee that the packets will be delivered correctly in order. But even though there is 100 % 

guarantee there are chances of delay in the transmission and thereby is reduces the throughput 

because at each node along the path error check is done. Moreover a lost packet is resend, if 

congestion accrue along the path the packet is rerouted to its final destination.  In contrary to TCP, 

UDP does not offer in ordered packet delivery, furthermore is does not guarantee packet delivery. 

Which means packets can be lost and dropped along the path without having the function to resent 

the packet, which means UDP only offers “best effort” service quality.   There is a compromises 

between reliability and correctness. [49 pp. 467-468] 

 

Resource Reservation Protocol (RSVP) 

RSVP is a technique used for signaling of data flows, it is used to guarantee quality of service 

(QoS). RDVP is transport layer protocol. In order for the protocol to guarantee QoS the path from 

source to destination needs to be RSVP compliant. Before any flow can be sent, the path is reserved 

and a PATH message is sent to the receiver. A lot of IP-based VC solutions acknowledge RSVP, 

and therefore it have become a commonly acknowledged method of allowing the current network 

infrastructure to deliver some capabilities that QoS offer. Even tough RSVP is used to guarantee 

QoS, the protocol does not have the ability to solve the essential issues related QoE of frame based 

networks. [49 pp 260-210] 

 

Real-Time Transport Protocol (RTP) 

RTP is a protocol used for real time data, audio and video to provide end to end delivery. RTP is 

an application layer protocol. The protocol can be used in a wide variety of services such as Internet 

telephony and VC. RTP is often used by networks which make use of unicast or multicast. The 

main purpose of RTP is to provide support to applications which are restricted by the time, such as 

timing reconstruction, loss detection, security and content identification. The RTP protocol has 

another part which is called the RTCP, which is the control part of the protocol. RTCPs main 

purpose is to monitor data delivery, source identification and support for gateways like audio and 

video bridges. RTP is a protocol which does not guaranteed QoS, but instead it is depended by 

lower layer services. [49] 
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 Session Initiation Protocol (SIP) 

SIP is a protocol which is used for communication, the protocol is used to establish communication 

session with the help of signaling and controlling techniques. SIP is a protocol which is an 

application layer protocol. In figure 4.1 the TCP/IP model layers, the corresponding OSI model 

layers and how the SIP Stack fit into the TCP/IP protocol is shown. The protocol defines the 

messages that are sent between source and destination in order to establish a connection between 

them, furthermore it is used define a session and also to terminate a session once communication 

is complete. SIP uses a common signaling language which can be used for any type of applications 

voice or video. The protocol is a text based, including elements from Hypertext Transfer Protocol 

(HTTP).  SIP is a lightweight protocol with flexibility and extensibility. SIP implementation in the 

VC endpoints has so far been at basic level. [50] 

Video Compression   

The word Codec is a mixture of two words "coder" and "decoder". The industry offers many 

variants of codecs, but all performs the same task, "encode" and "decode". In the codec function 

there is also some form of compression or reduction in size of source video and/or audio. [51] 

In a VC a Codec must be implemented both at the source and destination of the communication 

link. From the source the coder compresses the signal for transmission of data and the decoder 

expands the signal at the destination. In order for two VC system to communicate they must 

negotiate on which video and audio codec to proceed with at the beginning of the connection. [51] 

The most frequently used codecs for VC applications are shown in table 4.1 and the most popular 

implantation for the codec is presented.  

Table 4.1 Video CODECs for Videoconferencing [51] 

Year  Standard Publisher Implementation 

1988 H.261 

 

ITU-T Videoconferencing, 

video telephony 

1996 H.263 (H.263, 

H.263+ and 

H.263++) 
 

ITU-T DVD Video, Blu-ray, 

Digital Video 

Broadcasting, SVCD 

2003 H.264 

 

Sony, Panasonic, 

Samsung, ISO, IEC, 

ITU-T 

Blu-ray, HD DVD, 

Digital Video 

Broadcasting, iPod 

Video, Apple TV, 

videoconferencing 
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Audio compression  

Audio compression is a form of codes, which like video compression consist of two portions. The 

first portion is for encoding, the encoding part of the compression converts the digital audio data 

into a compressed form called bit stream. The second portion of the compression is for decoding, 

it is used when you want to play the bit stream on your sound card, what decoding does is that it 

extracts the bit stream into a WAV file. After the process of encoding and decoding the sound file 

will not be the same as the original one, but it will sound the same. In the process of encoding and 

decoding all redundant information will be enfolded. In general better sound quality is achieved by 

lower compression ratio. The compression is generally measured in bitrates, these bitrates are the 

bits that are needed to transmit the coded signals. [52] The most popular audio CODECs used for 

VC are listed in Table 4.1 [53]. All the CODECs that are in the table provide a bandwidth of 3 

KHz, this is equal to the phone quality, except G.722 [52]. 

Table 4.2 Audio CODECs for videoconferencing [53] 

Codec Bandwidth Bitrate  

G.711 3 KHz 48, 56, 64 kbps 

G.722 3 KHz 48, 56, 64 kbps 

G.723.1 3 KHz 5.3, 6.4 kbps 

G.728 3 KHz 16 kbps 

G.729 3 KHz 8 kbps 

 

4.4 Challenges  

VC has become a tool that is being utilized effectively. According to Wainhouse Research survey, 

the VC is being used as a tool and has been deployed in 99% of the companies. [54] This 

technological can have a lot of benefits by getting people together from distanced locations. 

Besides the economic aspects relevant to travel, organizations gain the benefits of people meeting 

more often. The benefit of VC is obvious, organizations are saving on travel costs, and furthermore 

VC improve employee productivity. VC has become a very popular communication tool. 

However, the organization needs to be aware of the tasks they may face when using VC as a tool. 

[55] Figure 4.2 presents some of the key business and technical challenges related to VC. The 

technical challenges are further discussed in detail.  
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Figure 4.2 Technology and business challenges 

When VC is used as a communication tool, the IT department may get effected and experience 

unexpected stress due to VC and therefor the IT resources gets affected. . The reason behind 

the stress is that the IT department needs to monitor, manage and support the system, which is 

time consuming. [18] Furthermore they need to set up the VC system and it effects the 

organizations network resources. VC burden the resources of the network more than any other 

application, the reason behind it is that in order for the VC to offer good quality it requires a 

lot of bandwidth. VC can operate in a wide range of network traffic from as little as 400 Kbps 

to 4 Mbps or even 6 Mbps per call. Furthermore in some cases the organization also needs to 

figure out how much capacity that is needed, which is difficult to tell exactly what kind of video 

capabilities you will need within one year. [55] 

WAN is one of the most important components that is used in VC infrastructure. WAN needs 

to be correctly configured so that they can deliver high quality of VC service. In order to do so 

the network designer needs to decide the bandwidth needed for each VC by comparing the 

resolutions and frame rates available for different solution and thereafter determine the best 

settings for the organization. The network designer do also need to decide how many parallel 

calls each WAN connected locations can handle. Thereafter, the call rate is multiplied by the 

number of parallel calls, this will decide the bandwidth required on each network link. 

Furthermore the network managers then need to categorize the traffic and prioritization 

techniques are used to ensure stability. The IT department do also need to monitor the VC 

system as well as service level measurement for video systems. [55, 56] 

Challenges 

IT resoures

WAN

Multiple 
suppliers

Larger 
workload

Cultural 
barriers
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The IT team’s task have shifted from managing one device to managing more devices in more 

locations, including laptops, tablets and mobile devices, meaning larger workload. Not only do 

they need to manage these new devices they also need to constantly improve efficiencies across a 

larger network without adding workload on the network. When the deployment of VC scales, it 

adds to the complexity. Companies are frequently improving their infrastructure and adding new 

endpoints to the network. This changes effects the individual. In order to do these changed needs 

to be correctly configured, monitored, and managed, which creates a lot of workload on the IT 

team. [55]  

 

4.5 Web Real-Time Communications (WebRTC) 

WebRTC is an application programming interface (API) that supports browser to browser 

application for voice, video and peer to peer sharing, it provides Real Time Communications 

(RTC). [67]   

WebRTC is a new communication technology enables developers to effortlessly incorporate RTC 

in their application, service or websites. WebRTC gives great opportunity for innovation. WebRTC 

has become a technology that allows audio/video streaming furthermore it is designed to support 

data sharing between two or more client peers. By using WebRTC the way people communicate 

over the web changes. By making use of WebRTC, the browser has the ability to share data and at 

the same time do P2P conferencing through the phone, without the necessity to download or install 

a plugin or even a software. [67, 68] 

WebRTC makes use of the web servers of a specific service just for the users to create a connection 

between them. WebRTC is based on many principles and protocols STUN/TURN servers, 

signaling, JSEP, ICE, SIP, SDP, NAT, UDP/TCP, network sockets. Furthermore, WebRTC 

components uses JavaScript APIs, these API can be further divided into subcategories (Network 

Stream API, Peer-Connection API and Data-Channel API). The first API, Network Stream API is 

used for data stream of audio and video. The second API Peer-Connection API is used for browser 

to browser communication between two or more users. The last API, the Data Channel API allows 

RTC through text and file transfer. [68] 

The Network Address Translation (NAT), takes an address of a private IP and translates it into a 

public IP address. In order for the user to connect to the internet, Session Traversal Utilities NAT 

(STUN) and Traversal Using Relays NAT (TURN) servers are used to keep the communication 

going between two users using WebRTC communication. Once a user start a communication and 

the IP is translated from private to public through NAT it goes first to a STUN server to get 

information about his own public IP and port number. The information is used to inform the other 

peer how he can be contacted. If the process fails then the peer to peer communication cannot be 

established, in that case the peers will use a TURN server as a gateway to transmit the traffic 

between the peers. The establishment of the network connection between peers uses SIP, the 
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responsibility of the protocol is to set up the connection and also maintaining and terminating it. 

[69, 70] 

WebRTC is a relatively new technology that can effectively be used to provide digital services 

which can be beneficial in developing market for new entrants as well as new smartphone users. 

The technology makes the communication available for everyone and it is easy to use.  

Benefits for the end users: [68] 

 Ease to use: RTC is supported by the web without the need for an extra application or 

plugin. 

 Security: makes use of encryption for the broadcasting. In that way, WebRTC offers a 

higher level of security then most of the available telephony systems. 

 

Benefits for enterprises: [68] 

 Cost savings: WebRTC provides a telephone number which can be used without paying 

any toll to call, call centers. 

 Effective communication: Improved communication through video and messaging 

between employers and other users 

 Un-interrupted communication: Ability to multitask, by working in parallel and having the 

capability to have the customers on one page and at the same time have a VC or a telephone 

call with one customer 

 Security: By using encryption standers the employers can work from remote offices, from 

home or even from the office itself with a secure commination. 
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Chapter 5 Telenor and Appear.in 
This chapter presents the mobile operator Telenor and the videoconference solution presented by 

Telenor, Appear.in. Furthermore the tool, WebRTC used for developing Appear.in will also be 

introduced.  

5.1 Telenor  
In the telecommunication sector it has been observed that competition plays a more important role 

today than it did in the 70s or in the 80s. Competition has always played a significant role when it 

comes to helping bringing the prices down in a market. Thereby the companies can reduce the 

inefficiency and promote the R&D to produce better products. The telecom sector has gone through 

a significant transition over the last decade around the world.  

History 

Telegrafverket was first established in Norway in 1855. In 1985 Televerket’s monopoly sector was 

removed, and the government opened up the market for competition, one of the biggest competitor 

for the Televerket’s was equipment and cable TV, but they was only allowed to compete in a market 

where value is added to the service. In 1994 the Televerket was again converted to a public-sector 

company. Later the name of Televerket AS was changed to Telenor AS. With its new name, it had 

a new concept and a changed business oriented organization structure.in 1993, the 

telecommunication market was opened by the decision of the EU parliament, for all types of 

competition. Even though Norway was not a member of EU this decision was also applied in 

Norway. From that time the telecommunication market was fully deregulated. In 2000, Telenor 

went public. Telenor is today one the largest mobile network operator (MNO) with significant 

market power (SMP). [57] 

Telecom operators, operates both in mature as well as developing market, with a lot of pressure on 

increasing the revenues. They are constantly looking for alternative ways to attract customers, with 

specialized customers. At the same time operators need to control their capex and make it more 

cost efficient. With the situation around the world, operators try to convert their assets into revenues 

in infrastructure and at the same time explode the data traffic. They are adding value to their service 

and product with improved customer experience. Moreover telecom companies are changing their 

business model as well the way they are making money. [58] 

Telenor Group 

Norwegians multinational telecommunication company is Telenor Group with headquarter at 

Fornebu. Telenor have become one of the world's largest mobile telecommunication company with 

service being available in Scandinavia, East Europe and Asia. Telenor owns networks in 12 

countries. [59] Telenor is one of the companies that is registered on Oslo Stock Exchange, in 

November 2015 Telenor had a market CAP of 232 billion kr (NOK), [60] which made they the 

second largest company registered on the Stock Exchange. 3.190 million mobile subscriptions in 

2015. Telenor holds GSM, UMTS and LTE licenses.  
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Telenor encountered decline in market shares in 2014, from 50.5% in 2013 to 50.1% in 2014. Even 

though the market shares decreased, Telenor is a very stable operator. The strategy of Telenor is to 

keep focusing on development and different ways to add value to the service. They try to create 

value in traditional telecom business as well as potential new digital positions. In order to deliver 

the strategy of growth, value creation and a retained marketing position Telenor have recognized 

three strategic goals for the years 2015-2017. [59] 

Internet for all: one of the main drivers for growth is increasing the ARPU. Their goal to 

increase the revenues is based on three strategies: “i) enabling use, ii) stimulating usage, and iii) 

monetizing data usage”. [59] The goal of Telenor Group is to have until 2017, 200 million active 

users. [59]  

Loved by customers: in order for Telenor to be respected by the customers, they need to 

have a robust bond and understanding towards its customers. The company is facing a saturation 

limit in the growth of new subscribers in the telecom market. In order to attract new customers as 

well as keep the old customers Telenor needs to strengthen their connection towards its customers. 

By having loyal customers that are satisfied with the service they will become promoters for 

Telenor Group. [59] 

Efficient operations: the company have had a stable growth in EBITDA and operating 

cash flow. In order to be competitive and close to the customers The company needs to find a way 

so that the whole organization can be further cost efficient. “New operating models, granular 

performance management and deployment of future proof technology”, [59] by having new 

operating models the company can find a way to be more efficient and by being efficient Telenor 

can find alternative solutions for creating value to the company. [59] 

Network Development and Sharing strategies 

After the introduction of the 3G, there was a revolution, a change in the telecom market. The mobile 

operator’s started cooperation, network sharing between each other, this led to a new type of 

competition between the different vendors. One of the main reason behind cooperation was cost 

reduction. 

Telenor that have been establish in over 150 years have its own network in 12 countries. In 2010, 

Telenor replaced the whole infrastructure for mobile services in Norway. The purpose of the 

replacement was to create a platform for mobile services which is flexible and cost efficient. For 

the replacement of the infrastructure Huawei for the wireless network and Starent Networks for the 

mobile core network where selected.Tele2 failed to capture spectrum in the 800MHz band and lost 

the license for 900MHz spectrum. [61] As a result it entered into a national roaming agreement 

with Telenor, where it can access Telenor’s network throughout Norway, for all of its brands. [62]   

Target customers segments and marketing 

Target marketing is a when a company focus on a specific group of people. On the other hand when 

segmenting, the company break down the market so that they can do marketing of the service or 
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product depending on the segment which is targeted. When you are doing market segmenting it 

helps you to target the market so that it becomes more specific. [63]   

In the case of Telenor, the target customer around the world are residential and enterprise. At the 

end of 2014 Telenor’s subscriptions for residential was 73 % for mobile telephony and business 

subscriptions was 26% for mobile telephony in Norway. [64] When it comes to market 

segmentation, the company is focusing and trying to reach out to youngsters 

Pricing and customer management 

The price regulation imposed on Telenor in Norway, has been different from the price other 

operators are needed to pay. In 2013 the rates for termination where increased to 0.16 NOK per 

minute for all the mobile operators in Norway. In 2015 the Norwegian Communications Authority 

decided that the termination rate for mobile operators should be established on Long Run Average 

Incremental Cost (LRIC) model. The LRIC model is used to decide the price which is paid by other 

players in the market for a service facilitated by an operator with SMP. The termination rate for 

mobile operators was decided to be 0.083 NOK from 1 July 2015. [65] 

Telenor was previously a single player with the fact that TeliaSonera entered the market Telenor 

had to reduce their prices in order to offer its customers fair prices and to be able to compete with 

TeliaSonera. For example due to the changes, both Telenor and TeliaSonera strategies have been 

changed. Telenor offers a packet price which includes free SMS messages and minutes, data and 

the ability to store images and files securely in one place, with storage from 10 GB and upwards 

on My Sky. 

The traditional sources of income for telecom operators have shifted and the telecom market is 

therefore facing some challenges. In order to survive the globalization and new OTT services, the 

operators have to restructure their strategies. They need new ways to compete with other operators 

and at the same time share resources to get the cost down.  

Telenor is considering to incorporate in its BM, videoconference. Telenor Digital have developed 

a new service called Appear.in.  The videoconference is using a new standards for real-time 

communication, by making use of WebRTC, which means that no installation or plugins are 

needed. Appear.in is challenging the existing VC market and has already gained followers in 175 

countries. 

Telenor remains the largest telecom operator in Norway it has the largest number of consumers 

and market share in both Norway’s mobile and fixed-line market. As for the strategies, Telenor are 

focused on strengthening and driving value from fundamental business as well as building new 

growth businesses. Furthermore, the operator is trying to increase and develop customer’s 

satisfaction.    



 

44 
 

5.2 Appear.in  
The digital revolution started with the Internet and continued with the smartphone. Today a large 

part of the human lives are connected. Operators like Telenor play a key role in customers’ digital 

lives. In addition to providing mobile coverage and subscription packages, Telenor’s ambition is 

that the mobile customers will also be users of digital services in the future. The begging of this 

can be seen with their new service Appear.in, a free web based VC solution. [66] 

Appear.in developed by Telenor Digital in cooperation with Mozilla, is a VC service. The service 

which was launched august the 5, 2013 is based on Web Real-Time Communications (WebRTC), 

see Chapter 4.5, which is a new technology used for communication. The purpose of Appear.in is 

to make VC easy. With Appear.in there is no need to download or login. Furthermore Appear.in is 

not limited to a company’s internal restrictions. The service provides interactive audio, video, text 

and screen sharing capabilities for the users involved in a session. It allows up to 8 users to connect 

to the same session. [66, 67] 

Session are organized in rooms where a user initiating the conference have to put a name to the 

room. When creating a room for VC, the room name can be personalized by the users by using the 

companies, project, team name or the room name can even be based on the topic of the meeting. 

The session initiator shares the link with the other participants and each VC session will have its 

own unique link in the form: appear.in/room name. The difference from other VC is that when 

using Appear.in the user make use of a web page, where a room is created. [67] 

Furthermore it does not require any registration or log in, in order to create a room. The solution 

provided by Telenor is not just simple, Appear.in is relatively secure, since the encryption used to 

encrypt the traffic created by audio and video transmission are Secure Sockets Layer (SSL)/Secure 

Real-time Transport Protocol (SRTP). The main goal of Appear.in is to “make talking over video 

so easy and convenient that it feels as natural as picking up the phone”.  [67] Because this service 

is fairly new, Appear.in has some limitations, it is not supported by all available browsers. [66]  
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Chapter 6 Business model with QoE 
This chapter starts with presenting the definition of QoE and different factors influencing QoE, 

since these factors influence the human experience and the quality of a service. .  QoE has never 

been more important than before, as QoE has become one of the competitor factors between 

different services. It has become utterly important to satisfy the customers, and it is essential that 

the customers is having a positive experience.  The chapter continues with presenting the results of 

BMC for VC solutions without QoE where a case study, Skype is discussed. Another BMC for 

mobile operators is presented, which gives an overview of their business model. Additionally a 

case study, Appear.in is presented and discussed with QoE. The globally connected generation is 

providing new opportunities to the mobile operators which they can benefit from. The world has 

gotten smaller and the distance between people have decreased which lead to QoE being an 

essential part of all new services. The results from environmental factors for VC, value network 

analysis for mobile operator as well VC with QoE are presented and the results from the survey 

conducted will be presented.        

6.1 Quality of experience  
QoS is a concept which have been used frequently in the IT and telecom industry. The term QoS 

discuss the ability of a network to provide better service to certain traffic. QoS offers priority 

including dedicated bandwidth, controlled jitter and latency, which is needed in real time 

communications. When offering priority to some flows over others, one most make sure that other 

flows does not fail. [70] New research shows that QoS is to be inadequate when taking all aspects 

in connection with the individual perceived quality of a particular service. [71] 

Due to the missing puzzle pieces in QoS, a new term, QoE is emerging. Since it is relatively new 

concept a clear definition is missing. [72] But the main goal of QoE is to measure the satisfaction 

level of the customer with a vendor. QoE and QoS are related terms but QoE varies from QoS in 

some features. QoS is more related to hardware and software features which can be measured, 

improved and in some cases even guaranteed. QoE on the other hand relates to customer 

satisfaction both objectively and subjectively, often used in the IT industry. QoE is taken in to 

consideration and applied to consumer-related business or service. [70, 72] 

Based in theses definitions, the definition for the concept can be as followed: “Quality of 

Experience (QoE) is the degree of delight or annoyance of the user of an application or service. It 

results from the fulfillment of his or her expectations with respect to the utility and / or enjoyment 

of the application or service in the light of the user’s personality and current state”. [73] 

 

In addition, the QoE depends on the end users. Different users have different level of satisfaction, 

as some may be easier to please than others.  

 

With increasingly competitive and complex environment, the service providers as well as network 

operators are trying to keep their increasingly challenging customers pleased. The customers are 

demanding for quality on the services that are user centric. Therefore the networks are being 
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upgraded to be more customer aware. As a first step towards a network which is end-user 

experience aware requires to scale QoE and bring it to the designs, analysis and operations of real 

networks and traffics. QoE needs to be one of the standards when designing, managing and 

operating a network. Furthermore one need to understand network and their traffic from a user 

perspective.  

An attempt to provide user-centric quality, the author of the thesis has proposed a way for 

considering QoE in the BM by integrating it in the BMC and environmental analysis. In order to 

integrate QoE in the BMC one must first identify the technological, social, economic and human 

requirements within a framework, these factors influence the role of QoE. Other factors that those 

also effect the QoE and need to be considered in the BMC to provide value to the company are the 

following cost, reliability, efficiency, privacy, security, interface, user-friendliness and user 

confidence. 

6.2 BMC for VC without QoE 
There are augmentations that the current business models are no longer satisfying, due to the 

complex and continuously changing business environment. The innovation in products, services, 

and business models contributes most to the accelerating change in the global business 

environment. 

The meaning of the term business model, the features of business model who explain the complete 

“picture” of BMC was introduced in Chapter 3 as well as the canvas which is based on nine 

standardized building blocks. QoE was not considered in Chapter 3 since the current model utilized 

does take QoE into account. Furthermore the environmental factors and changes that effect a BMC 

was considered. In this section a BMC without taking QoE into account is presented, in order to 

better understand the thinking applied when designing a model. Since the thesis is related to 

videoconference systems, BMC for Skype will be described. The selection of Skype is based on 

the VC solutions popularity and because of the solution is free. This section will strongly relate to 

the example presented by Alex Osterwalder and Yves Pigneur in their book Business Model 

Generation. 

Skype 

Skype has through the years become the biggest supplier of worldwide voice communications. 

Skype is an IP telephony service provider, who is providing the users with free national and 

international video and voice calls. The video and voice call is setup from a Skype subscriber 

through a laptop or mobile phone to other two or more laptops or phones by transfer the call through 

the Internet. These calls are completely free of charge between subscribers and at low-cost for 

calling on mobile phones or landlines. Skype works with different tools, such as computers, 

smartphones, mobile phones, and landline phones. Skype is providing their service for desktop 

computers, notebook and tablet computers, including mobile phones. Furthermore, Skype enables 

videoconferencing, video chat, file transfers and texting. [74, 76]  
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Since Skype offers at low-cost calling on mobile phones or landline, it provide a premium service, 

SkypeOut. The service allows users who wants to call landlines, mobile phones and smartphones. 

The service, SkypeOut is especially designed and is mostly popular amongst users who makes 

international calls. Skype is the cheapest option that is available today in the market. A large 

proportion of Skype users does only make use of the free features Even though a large user of 

Skype does only make use of the free features, the company is making enough money so that they 

can keep the essential features free. [75] Statistics from January 2016 indicates that Skype had 300 

million [76] registered user accounts.  

Skype’s BMC 

 

The BMC presented by Osterwalder and Pigneur is presented for Skype in figure 6.1. Each of the 

nine blocks in the BMC will be presented, defined and explained below:  

  

Their main Value Proposition is to provide free Internet based chat, audio and video calls. 

Furthermore Skype offers low priced calls to mobile and landline phones, SkypeOut. In addition, 

they offer first class features like VC for individual and/or business calls, Skype To Go, Skype 

Online Number and Skype Wi-Fi. The Customer Segment are mainly web users globally, it means 

anyone anywhere in the world can use Skype for free. In addition it is people world who want to 

call to mobile and landline phones and they also try to target SMEs. In order to reach to their 

customers, Skype uses different Channels. It make uses of the internet, Skype.com to distribute 

their software and for software downloads. Also they have partnership with hardware companies 

for accessories. The accessories can be bought from Skypes own website or through other channels. 

Customer Relationship, service is done through their website to allow customization. They do also 

have for premium customers, individuals or business support available. [25 pp. 98, 75] 

 

The Revenue Stream for skype is basically based on different elements, since 90% of Skype users 

uses the free service. The Revenue Stream is based on prepaid, which is the revenues from Skype 

Credits. The other sources of revenue is from subscription of premium users. One last resource of 

revenue are from the hardware sales through partnerships. Furthermore the Key Resources that 

Skype need in order to provide their service is software developers building and maintaining Skype 

and software. The main Activity the resources are used in is software development. Since Skype 

does not have their own network infrastructure, skype gets dependent by partners. The Key 

Partners for Skype are the payment providers in order to handle all the payments done through 

credit cards, distribution partners are used in order to distribute the software, so that the software 

can be downloaded on websites other than skype.com, to allow platform compatibility and the 

telecommunications providers allowing calls from Skype to landlines. All services or goods that 

an organization offer to their users has a cost and therefore it need a have a Cost Structure.  In the 

case of Skype, they have mainly three cost factors, software development, complaint management 

and technical support. [25 pp.98, 75] 
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Figure 6.1 Skype’s Business Model Canvas [25 pp.98] 

Skype is a VC solution that is being used around the world, but Skype service does not consider 

QoE and are therefore not providing their customer the customer experiences they are seeking. But 

there is an option available for Skype customers to rate their experience after each VC or 

conference call, in that way Skype gets feedback from the customers. Value proposition, customer 

relationships and channels are the blocks which helped Skype to get an advantage over their 

competitors and made the way to revolutionize the videoconference industry. At the time Skype 

was developed the public faced the following problems: 

- International calls were very costly.  

- An application which provided instant file sharing system among online users didn’t exist, 

the users had to rely on emails for sending files. 

 

Skype tried solving these problems by designing a product that could solve three distinct problems: 

- Making international calls cheaper- Computer to telephone calls 

- Free international calls- Computer to computer calls 

- Easy file sharing system 

The main idea behind the development of Skype was that they wanted to solve the problems users 

had. It is a product that provides good call quality and in some cases even better than conventional 

telephones but which were cheaper. Skype advantaged from the fact that they provided the best 

peer-to-peer technology, the same technology used in Kazaa. Furthermore they used the same 

technology for developing a video and audio chat system for free. By doing so they changed the 

way end users used to communicate.  
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6.3 BMC for mobile operator without QoE  
For a mobile operator to be able to provide a service like VC, they need to integrate and change 

their current business model. The following section provides a detailed description of the BMC for 

mobile operator. Based on the BMC for VC and mobile operators one can mix they in order to 

provide a BMC for a VC service which is provided by a mobile operator. Figure 6.2 present the 

BMC for mobile operator. Each of the nine blocks in the BMC for a mobile operator is presented 

below.     

Value Proposition discuss the problem that it solves for its customers. For the mobile operators 

that means to provide connectivity and speed to its customers. Moreover to provide mobile internet 

to the customers everywhere they go.in order to provide value they need to marketing as the best 

operator. Customer Segment for the mobile operators is that they target different customers, some 

of the targeted customers are private and business users, premium vs. non Premium content users, 

prepaid vs. postpaid and volume/time users. For a mobile operator to get contract with an 

organization means a lot both in the case of customer segment and revenue stream, because it 

means that all the employees of a company will use the same mobile operator.There are different 

Channels used to reach out to the customers, for mobile operators it means content provider 

webpages, partner’s ecosystem, through their website and application. Customer relationship for 

the mobile operator is to get, keep and grow the customers, mobile operators has an automated web 

service. Furthermore a community is created where the end users can share and discuss their 

problems. Customer specific contracts are also created and they also provide personalized self-

service. The mobile operators does also provide price plan base on differentiations.  

In order to extract value for itself and its investors the operators Revenue Streams are based on 

subscription fee, fees for the ads in the content, sponsored data and companies paying to guarantee 

users access to their services. Key Resources are important in order to perform key activities to 

make business model work. The resources necessary are software developers, existing setup 

software and hardware, billing system, traffic provision tools and the brand of the organization, 

which is utterly important in order to attract customer and to build a relationship with the customers. 

Service provisioning, service promotion, managing traffic & technical capabilities and billing are 

some of the Key Activities that mobile operators are needed to operate their business. In order to 

achieve the business goal. The mobile operator needs to take into account their Key Partners, for 

the operator the partners are the following content providers, IT companies and Payment providers. 

To bring the business to life there is a Cost Structure that need to be considered, for mobile 

operators it means to build out the network and to traffic management. 
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Figure 6.2 BMC for Mobile Operators 

6.4 BMC for VC with QoE 
QoE has started to gain more popularity and understanding in the IT and telecom industries. The 

reason behind the increase is that QoS is not being sufficient enough, since it does not consider the 

objective and subjective user satisfaction level in the same way as QoE. Based on a layered 

approach one can distinguish more clearly the difference between QoS and QoE. In a layered 

approach QoE is dependent by QoS. But it those not go the other way around, since QoS is not 

sufficient enough to understand QoE.  

As a first step towards a BMC that consider QoE for VC was developed during a three hour 

workshop with eight different actors from the telecom industry, regulatory body (PTS) as well as 

from KTHs research department. In this session the main task was to redesign the BMC for VC 

with QoE considered.  

The discussion during the workshop first focused on the current BMC for VC solution. All the nine 

blocks in the BMC were examined in turn, to discuss the elements of each block, furthermore to 

check that no element was missing in the model. The focus lay also on the questions: who are the 

targeted customer? And who are the potential end-users? The second part of the discussion in the 

workshop was to investigate how the BMC would change if QoE was considered for VC solutions. 

The focus lay on the following questions: Will QoE cause any change in the BMC? Would new 

elements be needed in all or some blocks? And will QoE change the revenues?  
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The BMC was based on the videoconference solution Appear.in. Appear.in differ from Skype in 

the sense that no plugins or installation are needed. Appear.in does not require any login. You 

create a room on Appear.in, with a unique link and send this link to whoever you want to talk with. 

With three easy steps you can start a videoconference within seconds: (1) create a room (2) copy 

and share the link and (3) appear together.   

After contact with the development team of Appear.in it could be concluded that current version 

of Appear.in does not have an existing business model, being a free product the figure 6.2 is based 

on the BMC for Skype with modifications and with QoE included. Telenor is currently developing 

a premium version, which will have a business model.   

Each of the nine blocks in the BMC will be presented, defined and explained below for a service 

that need to consider both the videoconference aspect as well as mobile operators aspects, figure 

6.3: 

Value Proposition:  their main Value Proposition is to offer high quality of free chat, audio and 

video calls which is easy to use. For organizations using VC to reduce the travel cost and instead 

provide high quality of video and audio. For the premium customers additional features like QoE 

which the customers pay for. Providing good video service based on QoE concept to customers is 

the main value in order to satisfy or delight customers 

Customer Segment: their Customer Segment are mainly web users globally, it means anyone 

anywhere in the world can use Appear.in. Both private and business customers are targeted with 

QoE.  

Channel: in order to reach out to their customers Appear.in make use of their website. Where one 

can in just in a few seconds starts videoconferencing. Furthermore one can download their 

application for Android and iOS and join a conversation from anywhere. Also they have 

partnership with hardware companies for accessories. The accessories can be purchased from 

Telenor’s website.  

Customer relationship: in order to get, keep and grow the customers, Appear.in has an automated 

web service with QoE. Furthermore an Appear.in community is created where the end users can 

share and discuss their problems. Customer specific contracts are also created and they also provide 

personalized self-service.  

Revenue Stream: in order to extract value for itself and its investors, Appear.in’s pricing tool is 

different for different customer segment, for each segment type and type of relationship they want 

to establish, they pricing mechanism will look different. For customers using Appear.in for private 

purpose the service will stay free.  The revenue streams are attached to subscription fees and usage 

fees. Furthermore the advertisement is another revenue stream for content and sponsored data.  

Key Resources: the resources are critical for the organizations operations. For Appear.in software, 

software developers and hardware are some of the resources needed and are critical for the 

organization. Furthermore organizations brand is another key resource. An external resource that 
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is critical for the company is the billing system. These resources are needed in order to make the 

business function.   

Key Activities: are the most important thing that one must do in order to execute its business. The 

key activities for Appear.in are software development and update, since Appear.in is based on a 

software and needs to keep updated and troubleshoot to solve the problems occurring. Service 

provider, managing traffic and technical capabilities are other resources that are essential for the 

business. Each of these activity choices involves a trade-off and needs to be controlled and executed 

correctly in order to deliver value proposition to its customers.  

Key Partners: the external actors that are involved, which the company will be depended on in 

order to implement its business. For Appear.in that means to partner up with payment providers, 

distributions providers and other telecom providers.  

Cost structure: are the most important costs needed to get the business up running. The cost 

structure for Appear.in are partner fees, in order to partner up with different vendors Telenor will 

need to pay this fees. Moreover they will also need to pay for use of infrastructure use, application 

management, service, for the marketing of their product and last but not the least the staff.  

 

 

Figure 6.3 BMC with QoE 
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6.4 Environmental factors 
In order to reflect on the environmental factors that consider QoE for VC, another workshop was 

developed which was three hour long. Seven different actors from the telecom industry, regulatory 

body (PTS) as well as from KTHs research department participated in the workshop. During this 

session the main task was to study the environmental factors for VC with QoE considered.  

QoE is very much related to customer and their needs and demand. Furthermore it is based on their 

experience. Therefore in order to reflect on different environmental factors one must first consider 

what relationship the four different factors (key trends, market forces, macroeconomic forces and 

industry forces) have with the customers. As mentioned in Chapter 3, each factor is further divided 

into 4 or 5 subcategories. For each subcategory one must consider VC and QoE and examine if and 

in what way QoE will affect the category. 

Figure 6.4 present the environmental factors with the subcategories and how VC and QoE is related 

to each category. Furthermore an attempt to answer the key questions for each subcategory is 

presented. Each of the four factors will be discussed separately in order to understand the output 

of the workshop. One thing one should remember is that the environmental analysis is only based 

on the Nordic countries and does not consider the rest of the world.     
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Figure 6.4 Environmental factors for VC with QoE 

 

 

 

 

 

 

 

 

 

Figure 6.5 Key Trends 
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The VC is an emerging trend that changes based of the business goal and purpose the organization 

has with the product or service. For the regulatory body it is important to take in to account the 

new laws and make sure that companies follow rules and regulations. It has become a trend, 

moreover a demand from the customers that they should have connectivity wherever they go so 

that they can make use of their applications e.g. VC applications. When the technology trends and 

the socioeconomics trends are considered it is not clear how they affect an already up and running 

business.    

 

Figure 6.6 Market Forces 

The only force that is affected by the introduction of the QoE is the Market Force, since this is the 

only factor that comes in contact with the customers. VC is already being used in 

telecommunication industry, education industry and IT industry, but more industries are taking 

advantage and making use of this service. Some of the issues related to VC is increased mobility 

and the ability to provide QoE. With new applications emerging and with new users making use of 

the service, the mobile operators are struggling to provide their customers mobility and 

connectivity with QoE.  As the number of customers increases the demand of the customer 

increases, which means that the operators needs to provide their customer good and high quality of 

service in order retain their customers.  
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Figure 6.7 Macroeconomic Forces 

Macroeconomic is mainly external factors to the organization, these factors are uncontrolled factors 

and outside the direct influence and control of the company. These factors influence the function 

of the product or service offered. When the Macroeconomic factor is considered from a QoE point 

of view, there is no difference. For VC solutions, Macroeconomic means the overall economy of 

the market. VC have started being used very frequently the past few years, but it is still growing 

linearly in the global market. The revenues from the industry are good enough, which means that 

there is capital in the market and there are enough of revenues in the industry. In order for the 

revenues to grow VC provider needs to have dedicated clients and in order to have dedicated client 

the provider’s needs to provide high quality of service.          
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Figure 6.8 Industry Forces 

The industry forces are more concentrated on the new entrants, competitors and stakeholders. 

Depending on if the organization is private or public owned the stakeholders are different, but for 

the government it is important to promote competition. In order to fulfill the customers demand it 

is important to provide substitute products and services, the provider should offers the users a 

variety of services and a good example is Skype.       

6.5 Value Network Analysis 
The purpose of value network analysis is to help understand and improve the process of gaining 

value from one product. Figure 6.9 only takes into account Telenor as a mobile operator, unlike 

Figure 6.10 where Telenor is represented as a VC solution provider. The two value network 

diagrams provide value in different ways and should not be considered as a single diagram.   

The telecom and VC describes the linkage of activities that exist. Value network diagram is a visual 

representation of different actors involved for delivering a product, it is an architecture of the 

product. It maps out the structure and connections of the actors. The visual presentation makes it 

easier for users to understand how actors /activities are connected. Furthermore the author of the 

thesis believe that value network diagram complement the business model canvas. Since the 

business model canvas gives a more detailed overview of the internal business structure. The 

canvas provides transparency, flexibility and focus for the organizations internal business. On the 

other hand the value network diagram provides detailed overview of the external business structure. 

It is a way for measuring the present and future ability for creating value and at the same time 

define and analyze a BM. It is a way for knowledge exchange and collaborative relationships.  

The following figure, figure 6.9 represent the value network diagram for mobile industry. The 

dashed line indicate an indirect connection, while the solid line indicates a direct connection 

between the actors. In figure 6.9 there is a direct connection between the infrastructure and the end-

user, the reason behind it is that, in general the end user does not come in contact with the telecom 
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infrastructure provider. If there is a problem the user contact the network operator not the telecom 

infrastructure provider. In the same way the network provider has an indirect connection to the 

network equipment provider. Because the network operators buy/rent the equipment from the 

network equipment provider, but it is a connection which is only used when the network operator 

needs to update or change their equipment. The arrows in the diagrams indicate who is getting the 

value to its service. So for example the network equipment provider is providing value to the 

network operators. In the same way the telecom infrastructure provider provide value to the 

network operators. When the end-user uses the product is provide value to all of the actors 

connected to end-user. In that way it provides both value and revenues to the actors involved.  

On the other hand the purpose of the regulatory body is not to provide value but has the role of 

controlling and making sure that rules and regulations are fallowed. Due to the global economy of 

the mobile industry, sharing of telecom infrastructure among mobile network operators have 

become a requirement in order to lower their investment. The role of the regulator in this case is to 

ensure competition. Since competition is a way to benefit the whole economy. Moreover is it 

believed that competition encourage companies to become more innovative and produce different 

products and services at lower prices and a higher quality. This will lead to increased welfare of 

the end users, since they have a broader range of choice and wide purchasing opportunity. In the 

same sense companies will have the ability to choose and become cheaper and better. By doing so 

they will become more competitive and will be able to contribute to higher economic growth.   

Example of companies handling different activity in telecom industry. 

- Telecom Infrastructure: SKL, Telia, BT Group 

- Network Equipment: HP, Ericsson, Huawei, Nokia 

- Network Operator: Vodafone, Telenor, Telia, Three, Tele2, Bahnhof 

- Marketing: AllTele, Telia, Bahnhof, Net at Once, Bredbandsbolaget 

- Subscriptions and Devices: Blackberry, Huawei, UTStarcom 

- Content Portals: App stores, Facebook, LinkdIn, YouTube  

- Subscribers: Private and business customers and clients 
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Figure 6.9 Value network diagram for mobile operator 

The value network diagram is developed by the author herself, figure 6.10 presents the value 

network diagram for VC. Value is created through a series of players in the chain. One of the most 

important agency involved in the telecom industry is the regulatory body. The regulatory body has 

the responsibility to make sure that the laws are followed and that no injustice is made, they are in 

direct relationship with the network providers, network vendors and with the hardware vendors. 

The network providers do also have an indirect relationship with the end user, the network provider 

and the network vendor have a direct relationship with the end users.  

.  Example of companies handling different activity in VC solutions: 

- Hardware vendors: Cisco and Polycom  

- MVO/MVNO: Telia, Telenor and Tele 2 

- APP Developers: Android and iOS  

- Service providers: Vidyo, Microsoft and Telenor 

- Marketing: Vidyo, Microsoft and Telenor 

- Regulatory body: Post- och telestyrelsen (PTS) 

- Network vendor: Ericsson, Verizon 

- Network provider: Telia  

- End User: private and business customers and clients.   
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Figure 6. 10 Value network diagram for VC 

The telecom industry is facing a number of problem/disturbance from every side, mobile operators 

have recognized these problems and are for the moment taking advantage of their key role in the 

telecom industry. But these advantages will soon start effecting them and turn it in to 

disadvantages.  Many of the big operators have already started exploring new opportunities in the 

ecosystem as they look for new trends of customer demands. Like Telenor, other operators are 

seeking new options in order to maximize there number of customers. The operators have a great 

place between the customers and the telecom infrastructure owners. In order to take advantage of 

the current situation of changing customer and stakeholders expectations they must decide where 

they want to play, and based on that focus thoroughly on developing new strategies and 

technologies that will help them succeed in that area. But before new strategies can be developed 

the operators need to consider on how these new changes will affect their current BM, if these 

changes affect their current BM they also need to redesign their BM, since the biggest key factor 

for success  is to make sure that the new service/ product can blend in with the whole business.  As 

a result of this involving context competition and collaboration have never been more prominent. 

This can be notices from figure 6.10, where a more meshed system has been developed, with OTT 

players and content portals taking more room in the industry.  

In near future the boundaries will further blur between service and product categories, and the 

industry actors will shape customers’ demands. The partnerships will play even more important 

role in driving innovation. Therefore in order to increase their value, operators needs to take a 

bigger role in areas like business to business (B2B), since it is becoming a key aspect of value 

creation. Which means in near future the value network diagrams appearance will change as more 

actors will be considered, and a more meshed system will considered.       
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6.6 Survey  
A face to face and web based survey was conducted with people in the IT industry, telecom industry 

and education sector who make use of VC system. The purpose of the study was to explore the 

trends, attitude and the benefits a company achieve via the use of VC system. The method used to 

conduct the survey was face to face and web based. A web based survey is used because it is the 

most effective way to reach out to individuals who meet the criteria. Mapping through Internet 

provides both financial and time benefits. 

For this survey the sampling method convenience sampling has been used. Convenience sampling 

technique is based on the fact that the researcher uses anyone that is available to participate in the 

research study. Data was collected through questionnaires. A total of 38 respondents participated 

in the survey. A summary of the data collected was generated. 

The choice of survey strategy is based on its advantages. Given the time that has been available for 

the study, the choice was obvious, allowing data collection over a short period. Another advantage 

of this approach is empirical data. The data collected are real life experiences of the target group 

in the real world. Since the purpose of the study was to explore the trends, attitude and the benefits 

a company achieve via the use of VC system, this is ideal. A survey via internet also means that 

the respondent can answer directly. The disadvantage of this strategy is that the researcher is not 

able to check the respondent’s honesty. 

Important aspects considered when formulating the questionnaire was the length, choice of words 

and formulation adapted to target group so that the willingness to answer the questionnaire 

increased. It is equally important to ask specific and direct questions. There are both open and 

closed questions.  

The survey involves both closed questions and open questions. The closed questions are for quick 

direct answers. On the other hand the aim of open questions is to find out what respondent think 

and learn from his or her experiences. In the open questions the respondent’s own experiences and 

views play the key role for researcher. In these matters the respondent facilitates and informs things 

that usually cannot be read in theory. Hence reflecting the true experience of a respondent is of 

extreme importance for a research, which may be restrained by closed end questions. 

The survey was created using the Google Form online. The questions were entered in a 

predetermined layout for the questionnaire. There was a certain extent of ability to determine the 

appearance of the questionnaire. This is an excellent software module for creating surveys that can 

be adapted but at the same time bee professional. 

The survey begins with an introduction of the topic, purpose, information about confidentiality and 

a recommendation for respondents to answer as fully as possible and approximately how long time 

it will take to complete the survey. 

The link to the questionnaire was sent by e –mail, furthermore the researcher conducted face to 

face survey in order to increase the number of participants. Respondent’s responses was 
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confidential and there was no collection of data identifying information such as respondents name, 

email address or IP address. All data was kept in a protected format with password. To help protect 

respondent’s confidentiality, the survey did not include any information that would personally 

identify any respondent. 

The questions in the survey have been straightforward. The starting questions of the questionnaire 

were related to number of employees, type of industry and the reason behind the use of VC. 

Although this information is not directly relevant to this study but this is done to give an overview 

to the reader about the distribution or variety of the respondents. Questions related to the study 

gives an understanding of likeness of VC among the people using this method and how it has helped 

them during different projects. 

When studying the data from the survey, it is essential to take into account that the survey was 

directed to frequent VC users and the general population was not taken into account. Some of the 

results from the survey are presented and discussed below, the questionnaire and the results can be 

find in Appendix A resp. Appendix B.  

 

 

 

 

 

 

 

 

Figure 6.11 Type industry 

As the results indicate from figure6.11 the major user of VC is in the area of IT and 

telecommunications. the reason behind why they areas of work uses more of the video conference 

is that IT systems are becoming more complicated, with more and more services that are specialized 

for individual customers. This leads to an increasing number of systems must be maintained. 

Moreover, as carried out increasingly complex projects, where experts from other professions and 

IT field itself must be available. This has also led to projects carried out in ever more global level, 

with team members in other locations. Even the telecom industry is following the same track, where 

the use of VC has become a common tool used frequently. The education sector pioneered the use 

of VC has means that distance education can get better traction. This is very positive because the 

student then can study at their own pace. 
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Figure 6.12 VC session setup 

As figure 6.12 indicates the users of VC does not require to have a conference room in order to 

make a VC. The VC sessions are set up using their PCs and notebooks, on their mobile device and 

on their tablets. In fact, 73.7 % of the users participate in video calls and VC using PCs, laptops, 

notebooks and tablets than in meeting rooms which is 31.6% more than VC being arranged in 

conference rooms.  

Figure 6.13 Effectiveness of a VC solution 

 

For video conferencing should be a tool used in both training purposes and in the workplace must 

be able to deliver quality service to its users. The result from figure 6.13 indicates that there is room 

for improvement, since only 76.3% of the respondent feel that the service they are using is just 

“effective” and not “very effective”. These improvements involves improved sound quality, 

improved quality video but above all the call should not the dropped or freezes. These types of 

issues results in customers changing VC solutions.  
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Figure 6.14 Importance of QoE in VC 

To calculate the customer’s satisfaction level and in order to define the awareness of end users on 

how usable the services are with QoE, which has become a tool that is being implemented by more 

industries. QoE is not just about customers feeling of a service or product. In fact it is more about 

reliability, throughput, delay, jitter and loss in data during transmission of data. Furthermore it is 

about service availability, security coverage area, and service setup time. If one consider these 

aspect QoE is utterly important and needed, in order to deliver high quality to the customers. When 

the question about the importance of QoE in a VC was asked in the survey a total of 89.36% (figure 

6.14) of the respondents felt that QoE is a parameter which is really important in VC solution and 

is something VC solution providers should consider when developing their solutions. Since QoE 

has become the new competitor factor that is being used in order to satisfy the customers.  

Figure 6.15 VC would be more used if... 

 

Based on the figure 6.15 most of the respondent feel that VC should more accessible. At this stage 

it is not so common to use the mobile phone to host or to participate in a VC. One of the main 
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reasons behind this is the applications available are not good enough. Technical improvement 

needed to do in this area. One can imagine this as a cycle, with improved applications more and 

more people will start using VC from the cell phone and it will become a trend. Since the cell phone 

is a tool that you always have with you everywhere go, moreover, it is simple and easy to transport. 

 

 

 

 

                      

Figure 6.16 how is a company utilizing VC 

Figure 6.16 indicate that respondents favored videoconferencing for interviewing and recruitment 

purpose. Moreover remote training and for joining in face-to-face conference with the clients and 

partners are other reasons for organizations making use of VC. The significance of body language 

is very important when meeting someone for the first time, therefor VC is preferred over audio 

conferencing.  The primary benefit of VC is the improvement in communication that comes from 

being able to read faces and body language. Further, it is believed that nonverbal communication 

also improves interactions with coworkers and it fosters a team or collaborative atmosphere in the 

workplace. VC are useful in order to keep the team focused on the meeting and be able to utilize 

desktop-sharing functionality to make it easier to exchange files.  

Conclusion  
The purpose of the survey was as mentioned in the beginning to explore the trends, attitude and the 

benefits a company achieve via the use of VC system. Based on the data collected one can conclude 
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that VC is becoming a tool that is being utilized highly due to the advancement of technology. But 

there is room for improvements, improved sound quality, improved quality video but above all the 

call should not the dropped or freeze.  Today most of the respondent use VC from their PC, PCs 

and notebooks, on their mobile device and on their tablets. It is believed that more organizations 

will make use of VC trough their mobile devices. But in order to do so VC needs to be more 

accessible. Based on the survey results the BMC with QoE presented in subsection 6.3 do take into 

account the different aspects considered in the survey. To start with in order for Telenor to succeed 

in the market they can solve the problem other VC solution provider are facing, which means to 

provide a solution with improved sound and video quality. Furthermore in order to meet the 

customer’s demand of VC being more accessible, Telenor needs to provide various platforms in 

order for customers to integrate Appear.in into their mobile devices, tablets and laptops etc. 

Furthermore, as the survey indicted the respondents feel that there is a need for service provider to 

provide QoE, in order to measure the satisfaction level of the customers and to describe the 

perception of the end users.  
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Chapter 7 Discussion  
This chapter presents the interpretations and opinions, explaining the suggestions of the findings. 

The main goal of this chapter is to answer the research questions proposed in the Introduction 

chapter. Furthermore explaining how the results supports the answer and, how the answers fit in 

with existing knowledge on the topic.  

In Chapter 4 it was discussed that VC technologies are one of the most popular and in demand 

application in the IT era, there are basically three main reasons behind the VC popularity.   

 One of the main reason is globalization, it have become an requirement for organizations 

to have virtual working groups comprised of experts from many different work areas and 

industries, this requires a technology that makes it possible for people to meet face to face 

with high productivity within an instant. This is only possible with VC. 

 Improved VC technology, the improved technology is giving the same sense of association 

and teamwork as a live meeting. In some cases it has proven to be better than live, because 

with VC one can share data that is not possible in live meetings. With improved technology, 

VC offers advanced security, advanced management and planning functions.  

 The revolution of IP has led to the ability to have IP everywhere. With improved technology 

new IT-based cities are formed. Making the transmission of VC cheaper, easy to use, 

reliable and scalable to meet a company's growing needs. 

The advancement in technology and networking have made the industry of VC an option for mobile 

operators. But in order to stand out and attract customer the operators need to provide customers 

something new and different. One important aspect that is being considered by Telenor is QoE. 

They believe that by providing the customer QoE for VC they will be able to stand out and at the 

same time attract the customers.  

One of the important features that was discussed in Chapter 6 was the aspect of QoE which should 

be considered when choosing a VC solution. It is a method which consider the user’s opinion. A 

metric which involves human requirements and connects together user perception, expectations, 

and experience of a service and network performance. Even though QoE is difficult to measure it 

is a metric that allows the provider to improve their performance. QoE of service have become the 

new competitor factor. The reason behind the increase is that QoS is not being sufficient enough, 

since it does not consider the objective and subjective user satisfaction level in the same way as 

QoE. Based on a layered approach one can distinguish more clearly the difference between QoS 

and QoE. In a layered approach QoE is dependent by QoS. But it those not go the other way around, 

since QoS is not sufficient enough to understand QoE. 
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In order to succeed as a new competitor in a new market which a company does not know very 

well, means that one have to do a lot of pre-studies and calculate if it is profitable to enter the 

market. If we look back at the Skype case, what they did differently in order to attract customers 

and succeed with their service was to solve the problem that existed with the current available VC 

solutions. Therefore in order for Telenor to succeed with their application, Appear.in needs to be 

different from its competitor and at the same time solve the problem that exist with the current VC 

solutions. The current technology is suffering by technical issues, especially bad audio quality and 

the problem to bringing together the various players for a common platform in a business. In order 

for Appear.in so succeed in this new market, what they need to do is to solve the problem with poor 

audio quality and to present a common platform that can be used without taking in to account the 

various software’s the different parties are making use of.  Furthermore based on the survey results 

it is suggested that VC should more accessible, which is something Appear.in can take advantage 

of and provide their customers more availability.     

Because Appear.in differ from the rest of the VC solutions being available, as it is developed with 

a new web standard called WebRTC, where no plugins or installation are needed. Appear.in is 

already providing something different, by adding QoE it will be even more attractive, because by 

including QoE to a service, Telenor can deliver their VC solution with human expectation taken 

into account and thereby deliver quality of service, Chapter 6.  Furthermore adding QoE it will 

become a useful mechanism that easily identifies where and how the organization should approach 

any problem. Furthermore users have many other options and are usually impatient therefor time 

is crucial. By adding QoE to the solution, the organization will have the advantage of monitoring 

and tracking every movement allowing for quick decisions when it matters most, guaranteeing the 

best video quality by preventing the development of videos problems. Based on the survey results, 

the user also see the potential of QoE and feel that it is very important for the user. The reason 

behind the need of QoE for the end users is because they experience very often video freezing and 

voice drops this happens because changes in the network and Internet congestion occurs.    

Since VC is being used in different industries which make use of VC for different purpose it is 

believed that VC is a communication technique used to read faces and body language. This is very 

important when meeting someone for the first time. Moreover by making use of VC solutions it 

also improves interactions with coworkers and it promotes a team in the workplace. By looking at 

the importance of VC, adding QoE to it becomes an obvious thing to do.    

The reason behind the selection of the BMC was that it is a framework that covers all the aspects 

that needs to be considered when creating a framework for a new product. Furthermore it is a 

framework that is being wildly used around the world and is accepted by researchers. The BMC is 

simple to utilize and understand, therefore it gives a quick overview of the whole business. Another 

reason behind the selection is that the author of BMC have used a very wide definition of the 

proposed model and therefor one can alter the model based on its own requirements. The BMC 

provide better communication to decision makers and it clarifies complexity. BMC work in very 
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different areas of an organization. BMC was chosen, since QoE was one element that was going to 

be considered in its nine elements.  The BMC presented for skype and mobile operators was the 

steps needed to take in order to create a BMC. The thing to remember is that VC solution presented, 

is offered by a company that specializes in the telecom industry. Which means that the BMC for 

them will look different in comparison with a company that only focuses on VC solutions. The 

reason behind this is that a telecom company must also take into account their customers that use 

them as mobile operator and adapt its service to existing customers also can take advantage of the 

new service. The BMC with QoE presented in the previous chapter was based on the VC solution 

Appear.in. Since the current version does not have an existing business model, being a free product 

the BMC presented is based on the BMC for Skype and on the BMC for mobile operator with 

modifications. The modifications are based on author’s own perception and the arranged workshop. 

The BMC is especially appreciated in cross-functional teams since it gives the teams better 

opportunities to work together and because it creates a shared language.  

The environmental factors that was considered is based on four different factors (key trends, market 

forces, macroeconomic forces and industry forces). In the environmental analysis in Chapter 6 QoE 

was considered. But since QoE is more related to customer, only the factor Market forces was 

affected by the addition of QoE. The reason behind it is that the subcategories of Market forces 

was market segment, needs and demands, market issues, switching cost and revenue attractiveness.   

Even though only four factors were considered in the results the author believe that another factor, 

“Legal” also should be taken into account, this factor can either be included in the “Key Trends” 

category or can be considered as a separate factor. The reason behind adding another factor is that 

governmental changes can take place from time to time, which can affect the business. Since the 

legislative changes affect the business environment. Organizations should therefore also consider 

and analyze legal changes, since new laws affects the business. By adding the Legal factor it should 

be easier for companies to know what is and what it not legal in order to trade or provide goods or 

services. Furthermore if an organization have cross boarder business it is utterly important to get it 

right as each country has their own rules.  

The value network diagram for mobile and VC presented in Chapter 6 described the linkage of 

activities that exist. The logic behind the value network diagrams are that each organization handles 

a specific activity in the diagram before passing it forward to the next actor in the network. Most 

products, especially software’s are created on the value chain logic. Which means that even if 

different organizations want to collaborate, using the same software from vendors, a physical and 

logical systems integration will be needed to be done. The traditional way to create value is time-

consuming, this will mean pre-meeting meetings and presentations. The next step will be to 

negotiate agreements of the business model. The value network diagram is an ecosystem where 

value is created by a set of companies. The key for creating value in the network is by understanding 

how value is created in associations. The organizations must move away from its traditional 

thinking where value creation is viewed from an organizations perspective, which is very isolated. 

Instead organizations look into how value is created within the context of a network. The different 
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relationships in the network are the key for providing an understanding of the competitive 

environment in the network. One most remember the features of the value network diagram and its 

dynamic nature. This shows that one action done by one actor can multiply and affect other 

participants in the network. The author of the thesis believe that value network analysis approach 

is to simplify the development of value networks by providing four steps that needs to be 

considered when developing a value network.  

- Identify a suitable collaboration and dominant actor for the value network  

- Identify value network actors and their roles  

- Explain the real advantages and disadvantages of each value network actor  

- Identify relations between value network actor and the estimated value to highlight the 

benefits of the value network for its stakeholders  

Those companies who recognize the basis of value in the network and are able to make use of it 

will be the leaders. 

 

Based on the questions and the results obtained from survey one can say that there is a need for 

QoE. The parameter it utterly important for companies than for the customers, because the service 

providers does not want to lose their customers. In order to keep the customers satisfied companies 

will have the advantage of monitoring and tracking every movement allowing for quick decisions 

when it matters most, guaranteeing the best video quality by preventing the development of videos 

problems.  

 

Furthermore the BMC with and without QoE taken into account was presented in the previous 

chapter. If only QoE is considered, the building blocks in the BMC that gets affected by adding 

QoE, are those that come in contact with the customers in one way or the other. Value proposition, 

customer relationship and customer segment are the building blocks which are considered to 

change when QoE is taken into account. One can wonder why these three blocks are effected when 

QoE is considered. The reason behind it is that these blocks are in contact with the customers in 

one way or the other. All the other six blocks will not be influenced by QoE. Value proposition is 

affected by QoE because it look for ways to answer and explain customer problems, moreover it 

tries to please customer needs. Customer relationship is in close collaboration with customer 

segment, each customer relationship is recognized and preserved with customer segment. Customer 

relationship describes the types of relationships a company establishes with specific customer 

segments. The customer segment on the other hand outlines the different targeted people an 

organization wants to reach and serve.  Since the latter two blocks are linked together and because 

they deal with targeted customers and customer relationship QoE needs to be considered in these 

building blocks.  

 

The results obtained supports the answers of the research question since in all activates performed, 

one can find a clear relationship between customer and QoE. This can be noticed in the analysis of 

the environmental factors as well as the development of the BMC with QoE considered. 
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Furthermore the results from the survey indicates the wide spread use of VC. VC is being used for 

education, government purpose, finance, healthcare, legal purposes, manufacturing, media and 

energy. VC is today being used in various way, multisite meetings, e-learning and training 

programs, document and record important meetings/programs for future and much more.  

 

VC is a tool that have the ability to adapt to changing work environment, it has the capacity to be 

used with different techniques, e.g. from conference room, from workplace/PC and from a mobile 

device. The frequent use of VC in everyday work has improved efficiency, cut costs and boost 

productivity in many industries. VC also help to develop a better relationship, which is stronger 

with clients, peers and juniors.   

 

Based on the survey results, respondents feel that VC would be more frequently used if VC was 

easier to use and if it was more accessible. Telenor’s new invention, Appear.in is solving the 

problem for many users of VC being complicated, since with Appear.in there is no need for any 

extra installations or plugins. It is a web based VC solution where you only need to create a room 

and share the unique link via e-mail, chat, SMS to those you want to connect with. According to 

the results from the survey, very few of the respondents have heard of Appear.in. In order to gain 

more customers both private and business Telenor needs to presents there solution in a way that 

creates more awareness. By adding QoE to their solution, Appear.in will be the first VC solution 

providing it and can therefor set the standards that other VC solution provider follows.   

 

The data collected from the survey, one can conclude that VC is becoming a tool that is being 

utilized highly due to the advancement of technology. But there is room for improvements, 

improved sound quality, improved quality video but above all the call should not the dropped or 

freeze. Based on the survey results the BMC with QoE presented in Chapter 6.3 do take into 

account the different aspects considered in the survey. To start with in order for Telenor to succeed 

in the market they can solve the problem other VC solution provider are facing, which means to 

provide a solution with improved sound and video quality. Furthermore in order to meet the 

customer’s demand of VC being more accessible, Telenor needs to provide various platforms in 

order for customers to integrate Appear.in into their mobile devices, tablets and laptops etc. 

Furthermore, as the survey indicted the respondents feel that there is a need for service provider to 

provide QoE, in order to measure customer’s level of satisfaction and to describe the perception of 

the end users.  

As mentioned before a number of research have been done in the area of VC from a technology 

point of view, but one can find very little research related to BMs. General studies in the field of 

business model over QoE are being carried out. This thesis is a first step towards a wider and deeper 

research in the area of VC with QoE from a BM point of view. If Skypes BMC is compared with 

the BMC presented by the author, in Customer Segment both VC solutions are targeting the same 

customers, but the major different will be that Appear.in is providing their private and business 

customer’s solution with QoE taken into account. The Value Proposition block will look different 
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for the two solutions, since Skype is creating value through offering free Internet based chat, audio 

and video calls and by offering inexpensive calls to mobile and landline. Appear.in creates value 

through offering high quality of free Internet based chat, audio and video calls. Furthermore by 

offering premium customers QoE. By providing good video service based on QoE to customers is 

the main value providing factor in order to satisfy the customers. The Customer Relationship for 

Skype is mainly done through their website to allow customization, for paying customers private 

or business support is available. In short one can say that they have a mass customization, the 

flexible computerized systems are used to provide desired custom output. These solutions are used 

since they have low unit costs when targeting mass production, with flexibility to customize on 

individual level. The Customer Relationship for Apper.in is focused on getting, keeping and 

growing customers. In order to do so Appear.in has an automated web service with QoE taken into 

account. Furthermore an Appear.in community is created where the end users can share and discuss 

their problems. Customer specific contracts are also created and they do also provide personalized 

self-service. These are the three main block that will create value in a different way for Appear.in 

in contrast to Skype.  
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Chapter 8 Conclusion and Future Research 
This final chapter, concludes and summarizes the study conducted, with the goal to analyze and 

define a BMs for video conference with QoE for Telenor, and to identify the ecosystem of 

videoconference solutions that can be considered when deploy VC systems.  Then further work is 

clarified with ideas of how the work can progress. 

8.1 Conclusion  
With ever increasing demand on the mobile infrastructure, with an increase on mobile data traffic 

growth of 45% between 2013 and 2019 puts a lot of pressure on the service providers. In this 

dynamically evolving context, with changes in the regulatory as well as content delivery the 

network operators and service providers are struggling.  

Recent research [12] shows that the biggest key factor that enables companies to reach success is 

to get the BM right. The model is utterly important since it include the detailed combination of 

product, distribution, supply chain, financing, pricing, payment and sales. Carefully planned BM 

is most of the times more valuable in determining the success of a company than a specific 

technology. A lot of research have been done in the area of video conferencing from a technology 

point of view, but one can find very little research related to BMs. Operators are therefore having 

problem in cooperating video conference as a service in their current BM.    

The main goal of the thesis was to analyze and define a BMs for video conference with QoE for 

Telenor. Furthermore to identify the ecosystem of VC solutions and analyzing the BMs that can be 

considered when deploying VC systems. The following was the research questions that were 

researched in the thesis: 

 

 How will the business model for video conference services change when QoE is taken 

into account 

After analyzing the current situation of VC systems and by identifying the ecosystem for VC 

solutions I can present my own version of the BMC which takes into account QoE. Based on 

these analyzes, one can note that three of the nine blocks in BMC presented by Osterwalder 

and Pigneur will change when QoE is included. The building blocks in the BMC that gets 

affected by adding QoE, are those that come in contact with the customers in one way or the 

other. Value Proposition, customer relationship and customer segment are the building blocks 

which are considered to change when QoE is taken into account. Value proposition is affected 

by QoE because it look for ways to solve customer problems and tries to satisfy customer needs. 

Customer Relationship is in close collaboration with Customer Segment, each Customer 

Relationship is established and maintained with Customer Segment. Since the latter two blocks 

are linked together and because they deal with targeted customers and customer relationship 

QoE needs to be considered in these building blocks. 
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By creating the value network diagram one could identify the ecosystem for VC and based on 

that get an overview of the different actors involved and their relationship towards each other. 

The VC solution presented, is offered by a company that specializes in the telecom industry. 

Which means that the BMC for them will look different in comparison with a company that 

only focuses on VC solutions. The reason behind this is that a mobile operator company must 

also take into account their customers they are operating as a mobile operator for and adapt its 

service to existing customers, so that they also can take advantage of the new service.  

 What will the effect be of having QoE in the BM? 

By implementing QoE in the business model will have a positive effect on the customers. Since 

VC is being used in different industries it is believed that VC is a communication technique 

used to read faces and body language. This is very important when meeting someone for the 

first time. Moreover by making use of VC solutions it also improves interactions with 

coworkers and it promotes a team in the workplace. By looking at the importance of VC, adding 

QoE to it becomes an obvious thing to do. By including QoE in the BMC companies would 

have the advantage of monitoring and tracking every movement allowing for quick decisions, 

guaranteeing video quality by preventing the development of videos problems. 

8.2 Future work  
QoE with in VC is a broad developing topic with a lot of room for further research and analysis. 

There are two approaches for future work, one for Telenor Digital and one for general researchers.  

 

For Telenor Digital, this study concludes an overview with the goal of including QoE in the BM. 

Since the current version of Appear.in does not have an existing business model, being a free 

product, they can develop a BM from the ground with QoE taken into account. It is often easier to 

build/design something new than to make small changes to what already exists. Because making 

changes to what already exits often means that you have to change everything associated to the 

product, which can be time consuming. This work can be continued in different aspects. One of 

these aspects is to practically study the effects of QoE in a BM by implementing QoE to their VC 

solution, Appear.in. Besides that, they need to consider which framework for BM they want to 

follow. Based on the selection of framework they need to consider which building block needs to 

consider QoE. Another thing to consider is how the role of Telenor will change when they act like 

an OTT player while delivering their VC solution, since they in realty are a vertical integrated 

mobile operator. Can other operators take advantage of the situation or can Telenor take advantage 

of the situation.  

 

For general researcher, this study is a way to understand the impact of QoE on VC solutions, and 

to recognize the parameters that get affected by the implementation of QoE. Furthermore it shows 

the steps that needs to be considered when identifying an ecosystem. Besides that it presents the 

BMC potential and usage. This work can be continued by evaluating different VC solutions and 

their capability to offer VC solutions with QoE taken into account. Also, to further study ways to 
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include user experience in BMs and ways to monitor and track movement allowing for quick 

decisions, guarantee quality by preventing the development of videos problems.        

  

Different Research have been done in the area of VC from a technology point of view, but one can 

find very few Research related to BMs. General studies in the field of business model over QoE 

are being carried out. This thesis is a first step towards a wider and deeper research in the area of 

VC with QoE from a BM point of view. 
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What is the purpose behind the use, please give a short description  

- Meetings 

- Project work  

- Talk to family and friend  

- Reducing travel cost  

- Presentation    

  Only some of the responses are presented 
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Why do you prefer one technique over the other, please give a brief description. 

- Easy to use 

- Everyone is familiar with equipment 

- Quality of the call 

- Most people use it and no need to install additional software 

 Only some of the responses are presented  
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