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Abstract 

A telecom industry is constantly looking for new ways to generate revenues by offering new and 
innovative services. Segmentation of customers by offering premium services to premium customers 
is a one way which has immense potential of revenue generation. Also, network and service 
providers are keen to provide specialized services with high quality and faster speed, with more 
emphasis on Quality of Experience (QoE), in order to enhance business revenue. The QoE concept 
offers several benefits to telecom operators as well as end-users, as it constantly monitors customer 
feedback and modifies services in order to delight customers.  

However, Net Neutrality is a current issue all over world and defined/re-defined in many ways, but 
many definitions overlooks practical difficulties and market realities. This demands in-depth 
analysis of Net Neutrality concept from regulatory and business point of view. Current business 
models for specialized services like Machine to Machine (M2M) communication and video 
streaming are not adequately designed to tackle regulatory issues such as Net Neutrality. Also the 
QoE concept needs to be tested on the level of Net Neutrality principles.  

This thesis discusses the business models incorporating QoE concept, along with analysing 
implications of Net Neutrality principles. The rules and regulations regarding Net Neutrality in 
Sweden are studied thoroughly in comparison with same principles in other countries like USA, 
India and countries from EU. The business models of M2M communication and video streaming 
services are presented and discussed considering effect of Net Neutrality regulations. Implications 
of Net Neutrality rules on specialize services, customized services, and zero-rating is presented.  

In order to have practical knowledge of telecom market and business strategies, several activities 
including brainstorming sessions with industrial experts and market surveys are carried out to 
generate meaningful conclusions. According to EU Net Neutrality rules specialized services, 
customized services and zero-rating services are allowed in Sweden with incorporating QoE.  

Keywords 

Net Neutrality, Business models, Machine to Machine (M2M) service, Video streaming service, 
Quality of Experience (QoE). 
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Sammanfattning 

Telekomindustrin letar ständigt efter nya sätt att generera intäkter genom att erbjuda nya och 
innovativa tjänster. Segmentering av kunder genom att erbjuda tilläggstjänster till premiumkunder 
är ett sätt som har enorm potential för intäktsgenerering. Även nätverk och tjänsteleverantörer är 
angelägna om att ge specialiserade tjänster med hög kvalitet och snabbare hastighet, med mer 
betoning på kvalitet på erfarenhet (QoE) begreppet, i syfte att öka företagens intäkter. Konceptet 
med QoE erbjuder flera fördelar för teleoperatörer samt slutanvändare, eftersom det ständigt 
övervakar kunder och modifierar tjänster för att glädja kunderna. 

Dock är nätneutralitet en aktuell fråga över hela världen och definierade/åter definieras på många 
sätt, men många definitioner saknar praktiska svårigheter och realiteter. Detta kräver en 
djupgående analys av nätneutralitet koncept från reglerings- och kommersiell synvinkel. Nuvarande 
affärsmodeller för specialiserade tjänster som maskin till maskin (M2M) kommunikation och video 
är inte lämpligt utformade för att hantera regleringsfrågor som nätneutralitet. Även QoE konceptet 
behöver testas på graden av nätneutralitet principer. 

Denna avhandling diskuterar affärsmodeller som innehåller QoE koncept, tillsammans med analys 
av konsekvenserna av nätneutralitet principer. De regler och föreskrifter om nätneutralitet som 
finns i Sverige studeras noggrant i jämförelse med samma principer i andra länder som USA, Indien 
och länder från EU. Affärsmodellerna för maskin till maskin (M2M) kommunikation och 
videostreamingtjänster presenteras och diskuteras. Inblandning av nätneutralitet regler på 
specialiserade tjänster, kundanpassade tjänster och noll presenteras. 

För att få praktisk kunskap om telekommarknaden och affärsstrategier, utfördes flera aktiviteter 
inklusive brainstorming med industri experter och marknadsundersökningar genomförs för att 
generera meningsfulla slutsatser. Enligt Eus regler gällande nätneutralitet är specialiserade tjänster, 
kundanpassade tjänster och zero-rating tjänster är tillåtna i Sverige med integration av QoE. 

Nyckelord 

Nätneutralitet, affärsmodeller, maskin till maskin (M2M) tjänster, videostreamingtjänster, Kvalitet 
på Erfarenhet (QoE). 
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1 Introduction 

Internet has revolutionized the world in the end of 20th century, and it is poised to impact business, 
education, communication, science, and even daily life in a big way in the 21st century. The 
telecommunication industry is the backbone for providing quality Internet services seamlessly 
around world, and the growth of telecommunication industry will define the future advances in the 
Internet technology. In the developed countries, the telecommunication sector is seeing stagnation 
in the growth after phenomenal rise in last two decades. At same time, the regulations are becoming 
stringent and competition becomes fierce. Hence, telecommunication industries need alternative 
business models and strategies to increase revenue and at a same time follow new rules and 
regulations.  

In today’s world customers’ expectations and demands are increasing, in this scenario companies 
are not only need to provide quality service to customers but need to change it according to 
customers’ suggestions and feedback [1]. Hence telecom and service operators has to come with new 
user centric approach while providing quality service, this new approach is termed as Quality of 
Experience (QoE). To increase churn of customers business strategists’ are proposing new business 
models with QoE parameters to attract revenue [1], [2], [3].  

However, the business models needs to be updated according to changing regulatory framework. 
There are many regulations in telecom market including spectrum regulations, anti-competition 
regulations, and infrastructure sharing regulations, tariff regulations and Net Neutrality regulations 
etcetera. However, Net Neutrality is comparatively new issue and it is becoming topic of intense 
research and debate. Also it not only a regulatory issue but became an issue related to freedom of 
speech [4], hence many countries are coming forward to formulate regulations on Net Neutrality 
[2], [5], [6]. Therefore, it is necessary to update old business models or to propose new business 
models considering Net Neutrality regulations. To attract more revenue, telecom and service 
providers are looking for innovative services like customized services, zero-rating services, and 
specialized services. These services comes under Net Neutrality regulations, hence before proposing 
any business strategy for these services it is necessary to discuss Net Neutrality regulations in depth.   

These things motivate us to propose new business models for specialized service considering Net 
Neutrality regulations and QoE. Although there are many specialized services, this thesis is focusing 
on Machine to Machine (M2M) and video streaming services for two reasons. First, video streaming 
is fastest growing digital specialized service in world [7], and M2M is an innovative specialized 
service where digital world is connected with real infrastructure [8]. Second reason is, the industrial 
actors involved in current projects are more interested in these two specialized services due to their 
business priorities. Therefore, this thesis focuses on the various aspects of new business models for 
Machine to Machine and video streaming services compatible with Net Neutrality regulations and 
QoE.  

1.1 Background 

The telecommunication sector is experiencing stagnation in growth after achieving phenomenal rise 
in the period 1990-2005. According to a recent report [9], the top 50-telecom operators in the world 
have US$ 670 billion revenue and US$ 991 market capitalization in 2015. In the EU the 
telecommunication market is fragmented and crowded due to entry of low-cost enterprises [10], the 
revenue of telecom operators in EU stands at US$ 273 billion (€248 billion) in 2015, which is 11% 
lower than 2009 [10]. When talking in particular about Sweden [11], the electronic 
telecommunication industry in Sweden has US$ 6.19 billion (SEK 52.3 billion) revenue in 2013. In 
Sweden revenue from fixed calls are reducing, while revenue from mobile calls and data traffic are 
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increasing, the revenue from mobile calls and data traffics contributes about US$ 3.40 billion (SEK 
28.7 billion) [11].  The telecom sector in North America and Asia is increasing and showing positive 
trend, however, telecom market in Europe and Latin America is stagnated [9], [10]. In Europe the 
consolidation and merging of telecom, operators giving hope of market revival in coming time [9], 
[10].  
 
In the last 10 years, the age of smartphone has started which has increased the demand of data 
services exponentially, and data hungry consumers are using all available bandwidth forcing 
telecom operators to expand their infrastructure [10]. However due to intense competition and 
changing customer habits, network providers has to introduce innovative services and price plan to 
the market to stay in competition. Entry of Over the Top Services (OTT) makes competition fierce, 
and similar pricing schemes [12] forcing network operators to work on new and innovative 
strategies in order to distinguished from the competitors while minimizing provision costs [12].  
 
In order to fulfil customers’ quality requirements telecom and service providers must keep track of 
customer’s requirements and expectations. An enhanced service quality can help providers satisfy 
customers, sell more services and earn more customer advice [1], [3]. On the other hand, providers 
can improve the usage of communication infrastructure by adapting and optimizing the resources 
based on the user requirements and user experience. However, while formulating alternate business 
models or strategies telecom and service operators have to keep track of regulatory trends and its 
effect on telecom market. The business models and strategies should be compatible with telecom 
regulations including Net Neutrality regulations, as these regulations have serious implications on 
operator’s business [1], [2]. 
 
Telecom and service providers are eager to launch specialized services in order to increase revenue 
and attract customers. European Union is supported telecom operator’s view by allowing faster 
lanes without affecting wider Internet [13]. However, Net Neutrality campaigners and social groups 
who are advocating free and open Internet oppose this proposal [13]. Hence, any business strategy, 
which promotes service differentiation, prioritization and QoE, needs investigation from the angle 
of Net Neutrality and regulatory principles.  

1.1.1 Net Neutrality concept 

Net Neutrality became topic discussion in early 2000 in USA [5], [14], [15] by social activists, net 
enthusiastic, and experts. Initially Net Neutrality did not attract attention of general public compare 
to what it attracted today. American researcher Tim Wu [5] proposes the term “Net Neutrality” in 
2003, where author discussed private interest and public interest in broadband industry. The 
general definition of Net Neutrality is treating all Internet traffic equally without any differentiation. 
However, later many definitions are coming into picture from customer or campaigners [4], [6], 
experts [5], regulator [16], network provider and service provider’s [17] point of view.   
 
According to Net Neutrality campaigners [6], “Net Neutrality means an Internet that enables and 
protects free speech. It means that Internet service providers should provide us with open networks 
and should not block or discriminate against any applications or content that ride over those 
networks.” According to social campaigner European Digital Rights (EDRi) of Europe [4], “Net 
Neutrality is the principle that every point on the network can connect to any other point on the 
network, without discrimination on the basis of origin, destination or type of data.” According to 
noted researcher Tim Wu [5], “Network neutrality is best defined as a network design principle. The 
idea is that a maximally useful public information network aspires to treat all content, sites and 
platforms equally. This allows the network to carry every form of information and support every 
kind of application”.  
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According to EU regulator Body of European Regulators for Electronic Communications (BEREC) 
[16], Net Neutrality is defined as “the principle that all electronic communication passing through a 
network is treated equally. That all communication is treated equally means that it is treated 
independent of (i) content, (ii) application, (iii) service, (iv) device, (v) sender address, and (vi) 
receiver address. Sender and receiver address implies that the treatment is independent of end-user 
and content/application/service provider.”  Telecom operators like Verizon and AT& T [17], “Net 
Neutrality can be preserved with two-tier Internet system, where secure quality service can be 
provided to regular customers with their own terms and pricing plan. Premium service can be 
provided to premium customers with extra cost.” Telecom operators this argument is in-line with 
observation of Professor Tim Wu that, that not even the classical Internet can pass the requirements 
of perfect Net Neutrality [17].  In simple words, Net Neutrality means that public Internet should 
accessible to all users without any restrictions and discrimination regardless of which Apps’, 
services, and sites customers’ are using. 
 
Currently, the discussion and arguments on Net Neutrality is led by the users, regulators, and 
telecommunication companies who are trying to formulate concept of Net Neutrality which bests 
suits their interests. Some industrial partners and experts believes that regulatory intervention is 
necessary to avoid confusion over Net Neutrality, however some stakeholders and experts believe 
that competition may take care of issue like Net Neutrality through self-discipline [14].  

1.1.2 Quality of Experience (QoE) concept 

As the competition between network and service providers increased, to tap more market it is not 
just sufficient to provide service, but it is necessary to provide QoS and QoE to users. The evolution 
of telecom industry is well described by researchers [18], [19], in current work we are talking about 
evolution in last 30 years and classify evolution into three key era’s. The first era is when mobile, 
Internet services are new to market, and telecom companies approach was to cover maximum area 
and provide network, quality was not focus at that time. Government operated telecom companies 
were dominant in this time. Second era begins when competition starts, liberalization and 
globalization happened. More companies that are private came into market. In this era, network 
operators tried to provide QoS to customers by upgrading infrastructure, innovative services and 
price variations [1], [20]. Current era is era of QoE, to stay in today’s competitive market only QoS 
does not matter, but QoE is also matter [1], [3].  
 
The concept of QoS is network provider’s perspective, where managing quality of provided service 
market share is retained or increased. According to researcher Kalevi Kilkki [3], QoS is a purely 
technical concept and is defined as a set of attributes that can be used to define the network’s ability 
to meet the requirements of applications and networks. In QoS approach users experience or feeling 
has no value; only the quality of provided service will be judged and improved. However, QoE is a 
multi-dimensional approach where quality of service is accompanied by end users requirements, 
expectations and feeling [1], [3]. The QoE is a user centric approach, where tailor-suit quality service 
is provided to customers.   
 
International Telecommunications Union-Telecommunications section (ITU-T) defines QoE as the 
“Overall acceptability of an application or service, as perceived subjectively by the end users” [21].  
European Telecommunications Standards Institute (ETSI) defines QoE as “a measure of user 
performance based on both objective and subjective psychological measures of using an ICT service 
or product” [22]. According to Kilkki [3], there are many definitions for QoE, one of them is “Quality 
of Experience could be defined as the basic character or nature of direct personal participation or 
observation”. Therefore, user or customer’s perception or feeling about product or service has 
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tremendous importance in the concept of QoE. In this scenario, operators can take a lead in market 
by means of QoE based service differentiation based on capacity, coverage, speed and availability 
demanded by users of smartphones, laptops, and other devices.  
 
However, QoE based service differentiation, specialized services with fast lanes for premium users, 
traffic prioritization, or the creation of user's segmentation, could affect the Net Neutrality 
principles. To avoid clash of interest between telecom operators and customers\social activists, 
some companies like AT&T have proposed two-tier Internet system [17], where Internet is virtually 
divided in normal and premium service, in normal service secure QoS  will be assured which follows 
Net Neutrality rules. In premium service, fast lanes are used to offer QoE based service with extra 
cost to premium customers.  

1.2 Problem formulation 

In Sweden, the revenue from fixed calls are reducing, while revenue from mobile calls and data 
traffic are increasing, the revenue from mobile calls and data traffics contributes about US$ 3.40 
billion out of total revenue US$ 6.19 billion in 2013 [11]. Hence, the mobile market is the next big 
playground for the telecom operators. Due to ever changing regulations and fierce competition, the 
telecom companies are facing big challenges to increase revenue.  

Telecom companies like mobile operators and service providers are considering incorporating new 
services like video streaming and M2M in their business models. Therefore before introducing these 
services, these companies want to investigate and modify their current model, to incorporate 
customized services, QoE and Net Neutrality regulations. This section presents problem area related 
to the thesis work, which consists of research questions, and explanation about exact problem.  

There are business models available in the literature [1] for specialized services considering QoE. 
However, there are no or few less business models available in literature which analyses 
implications of Net Neutrality regulations. Also, it is necessary to understand Net Neutrality 
regulations in depth, in order to avoid clash of interest between different telecom actors.   

1.2.1 Research questions 

To propose business model strategies for telecom Internet actors in Sweden, which will enable them 
to provide preferential (customized specialized) services to their customers without violating Net 
Neutrality principals and considering the users QoE differentiation. The main research questions to 
guide this thesis are as follows.  
1 How the QoE based business models for specialized services fits into Net Neutrality 

Framework?  
The Net Neutrality is becoming topic of intense debate from regulatory as well as ethical point 
of view. Hence, many countries and regions are coming forward with Net Neutrality 
regulations [16]. The Net Neutrality regulation in many countries and regions layed out specific 
set of rules to deal with customized, specialized and zero rating services along with blocking, 
throttling and prioritization of Internet [16]. Therefore, it is ought to analyze implications of 
Net Neutrality regulations on QoE based business models for specialized services.  

  To analyze effect of Net Neutrality regulations on business models for specialized services, a    
detailed study of Net Neutrality is carried out in few selected countries and regions including 
Sweden. Along with studying regulatory report of various regulatory bodies of different 
countries research papers by experts were studied. The various activities and sessions are 
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carried out with industrial experts1 to get companies and market’s view on Net Neutrality and 
its impact on specialized services. 

2 How the Net Neutrality principle guides business models and strategies for telecom market? 
  To check how Net Neutrality principle changes certain aspects of business models and 
strategies, various activities and sessions are carried out with industrial experts1. The 
regulatory reports of various regulatory bodies all over world have laid down various rules to 
operate specialized services in telecom market; these rules are studied before presenting 
business models for M2M and video streaming services.  

1.3     Research method 

The research method for this thesis is mainly divided into two main phases 

1. Literature study: In order to get idea of basic concepts like QoS, QoE, business model 
terminologies and Net Neutrality, various research papers are studied. At same time various 
reports on internet, blogs, and news are referred to generate authentic information. The 
regulatory reports of regulatory bodies of various countries are analyzed in-depth in order 
to present clear picture of world-wide regulatory trends.  

2. Business activities, interviews and market survey: In order to get fact full information 
regarding various aspects of business models and strategies, various activities and 
interviews are conducted with industrial experts1. The information regarding QoE and Net 
Neutrality is also gathered from these activities and interviews. The market survey was 
carried in order to check awareness regarding Net Neutrality issue in society. The collected 
information is analyzed in order to generate business models for specialized services which 
are compatible with QoE and Net Neutrality.   

1.4     Purpose 

The main purpose of the degree project is to presents a business strategy based on QoE parameters 
which enables network operator to do service differentiation and prioritization. It is also necessary 
to investigate Net Neutrality implications on such strategy and telecom market. To study how 
current and future concept Net Neutrality will affect the telecom market and business of telecom 
actors. 

1.5     Goals 

• To present comprehensive regulatory analysis of Net Neutrality. 
• To propose a business model which enable specialized service with QoE to preferential 

customers considering Net Neutrality principle. 
 
1.6     Scope and Delimitations 
 
The work on this thesis based on opinions, interviews, market surveys, regulatory reposts, company 
reports, and previous literature. Therefore, the correctness and validity of the proposed conclusion 
depends on the accuracy of various reports and expert opinions. As the study is carried out in 
Sweden with help of Internet actors like Telia, Tele2, Ericsson, PTS, Edgeware, and NTK, the scope 
of this study is also limited to the Sweden, specifically to these companies. 
 

1. Industrial experts from Ericsson, Tele2, Edgeware, TeliaSonera, NTK and PTS. All are from Stockholm, Sweden.  
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The important sources of information are meeting and activities with telecom operator 
representatives, and there is possibility that these responds may not share actual business strategy 
of their company in order to maintain confidentiality of organization business information. This 
limits the scope of this thesis. For various meeting, many representatives of rival telecom operators 
are coming together; they may not share their strategies or any confidential data, which limits to 
report all findings.  
 
In addition, this work has time constraint, which limits number of interactions and interviews with 
experts, number of market surveys. Also the findings in this work based on views of few 
stakeholders of telecom ecosystem.   

1.7    Ethics and Sustainability  

1.7.1. Ethics 

1. No confidential data was accessed or presented.  
2. The project is done based on self-research, surveys, meetings with telecom actors. No text, 

data, result from literature will be presented as it is.  
3. To take interviews and conduct business activities, permission is taken from respective 

organisation and individual. The interview questions are discussed with interviewee prior to 
interview to have fair response.  

4. To conduct market survey, the intent and scope of current work is discussed with   
respondents to have fair feedback. 

5. The important results and conclusions are validated before presenting them into report.   

1.7.2. Sustainability 

While formulating the business models in the thesis, the cost effectiveness and social responsibility 
factors are considers, which makes the current study sustainability driven. The proposed business 
models enhance the value of specialized services by incorporating QoE and fast lanes. The optimized 
cost structure and economic parameters are considered while formulating business models. 

The Net Neutrality is not only a regulatory issue but also a social issue related to the freedom of 
speech and right to access open Internet. The proposed business models for specialized services 
accommodate the Net Neutrality regulations.  Zero-rating services gives access to some social media 
and some Internet site without costing customers, which is claimed to be beneficial to customers by 
telecom operators but opposed by social campaigners. The effect of Net Neutrality regulations on 
zero-rating services in different countries is discussed in the thesis.  

1.8     Outline of the thesis 

Chapter 1 presents the introduction of this thesis project, the background is well explained with the 
basic concepts of Net Neutrality and QoE. The problem, purpose, goals, delimitations and outline of 
thesis is explained.  

 
Chapter 2 presents the choice of research method and methodology with showing framework of 
thesis work process. 
 
Chapter 3 gives an overview of the regulatory study of Net Neutrality in few selected countries over 
the globe. 
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Chapter 4 presents the general business model theory with its concept, elements of business model 
and business strategy architecture, business model value network, business model canvas with 
explanation of each building block and business model environment. 
 
Chapter 5 talks about the Video streaming and M2M services with its block diagram working (flow 
chart), value network, business model considering Net Neutrality and QoE, and business model 
environment. 

 
Chapter 6 presents discussion about Net Neutrality and QoE implications on specialized and 
customized telecom services.   
 
Chapter 7 describes the overall conclusion of the thesis work and presents the future work. 
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2 Method and Methodologies 

This thesis revolves around two research questions how to build business models for specialized 
services with QoE and Net Neutrality, and how Net Neutrality affect the business strategies. The 
approach to solve these questions is start with understanding basic concepts of Quality of Service 
(QoS), QoE and Net Neutrality concepts. The literature was studied thoroughly to get idea about 
these concept as well as old business models of M2M and video streaming service. The Net 
Neutrality regulations in the countries or region like United States of America (USA), European 
Union (EU), Netherlands, Slovenia, Sweden, and India are studied thoroughly and conclusions are 
drawn based on respective country’s regulatory report. These countries and region are selected 
because they are pioneered in formulating Net Neutrality regulations. To get more and reliable 
information regarding Net Neutrality, QoE, and business strategies various activities, meetings, 
interviews, and seminars are conducted with telecom experts1 in Sweden. Market survey was also 
carried out in order to get customer perspective on Net Neutrality issue.  

To formulate business model, it is necessary collect, synthesize, and analyze the data based on 
literature, reports, expert opinions, activities, and market surveys. There are two different research 
methods available in order to conduct study, qualitative and quantitative methods [23], [24]. Also 
different research approaches available in literature based on research method chosen. 

Current chapter presents different research methods, methodologies, data collection and analysis 
techniques. Only specific method and methodology is chosen for current study with proper reason 
mentioned in the current chapter. The chapter subdivided into research methods, research 
approaches, data collection, data analysis, and framework of thesis subsections. Two specialized 
services video streaming and M2M is considered as case scenarios.  

2.1 Research method 

In many cases, two main methods are used for research, one is qualitative and other is quantitative 
method [23], [24]. The goal of this thesis is to do regulatory analysis and present a business model 
based on information collected through various means and tools like business model canvas and 
value network diagrams. Intention of this thesis is more into understanding the various concepts 
like Net Neutrality, QoS, QoE etc., which needs analysis of data as well as proper interpretation in 
order to draw reliable conclusions.  

In qualitative method large data is not generated and interpretation is important to reach 
conclusion [23], [24]. However in the quantitative method, it is especially to get an understanding of 
obtained data by using statistical methods [23], [24]. The quantitative method uses experiments 
and case studies to generate large amount of data, and processing of data is necessary to reach 
conclusion, while qualitative method based on interpretation of obtained data/information to create 
theories [23]. Thus, the main research method that fits for current work is a qualitative method.  

2.2 Research approach 

Different types of research approaches are used to draw conclusions; these are inductive, deductive 
and abductive research approaches. In inductive approach, theories based on experience and 
opinions are used, while in deductive approach various hypotheses are verified. Inductive approach 
generally used with qualitative methods to collect, analyse, and synthesize data in order to draw 
meaningful conclusions. In deductive approaches, large data set are necessary to test hypotheses; 
hence, it is common to use quantitative method with deductive approach. Abductive approach is 
mixed approach, and uses both inductive and deductive approaches to establish conclusions [23].  
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In our thesis although data and opinions are collected from various ways, the interpretation of data 
is an important task and also current work do not uses large data sets, hence inductive approach is 
best suited for current work. An inductive qualitative method is used to reach conclusions in this 
thesis. The methodology subsection further divided into two parts: data collection and data analysis 
[23]. 

2.3 Data collection 

The collected data is divided in to two categories primary data and secondary data. The primary 
data is collected through activities, sessions and interviews with industrial experts and market 
surveys. The secondary data is collected through literature survey, regulatory report analysis and 
case studies.    
Primary data 

x Activities with industrial experts: 
Expert opinion from meetings and activities with telecom industry representatives. 
Various activities and seminars are carried with industrial experts in Sweden, in order to get 
fact full information about business models, strategies, QoE, Net Neutrality, and market 
issues.  The industrial expert’s role from telecom Company, involved in various activities 
and sessions are reported in Table 2-1.  
 
 

Industrial Experts role Company Name 
Head of Marketing  Ericsson 
Product Management Tele 2 
VP Products Management Edgeware 
Public Affairs Manager Teliasoneara  
Regulator in PTS PTS 
CEO Tele Management NTK 

 
 

x Interviews of experts from industry: 
Interviews are carried with industrial experts1 in Sweden, in order to get fact full 
information about business models, strategies, QoE, Net Neutrality, and market issues.  The 
industrial experts with whom interviews are carried out are reported in Table 2-2. 

 
 

Interviewee List Company Name 
Head of Marketing Ericsson 
Product Management Tele 2 
Regulator in PTS PTS 

 
 

x Market survey of customers: 
Market survey was carried out on Net Neutrality topic in order get customers’ perspective 
on this issue. It is necessary to understand Net Neutrality from customers’ point of view 
also.  

Secondary data 
x Self-research based on available literature: 

Table2-2: Interviewee list of industrial experts 

Table 2-1: Industrial experts involved in various activities 

1. Industrial experts from Ericsson, Tele2, Edgeware, TeliaSonera, NTK and PTS. All are from Stockholm, Sweden.  
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Different researchers have defined QoE and Net Neutrality in different ways in literature 
[1], [2], [13], hence reading previous research papers gives an overall idea about these 
concepts. The regulatory reports done by regulatory bodies of various countries [27], [28], 
[31], [32], [39], [42], [51], [55], have been studied for analysis of Net Neutrality regulations. 
Business models proposed in literature [1], [60], [61], [62], [66] are analysed in order to 
propose new business models for specialized services.  

x Case studies: 
Case study for M2M and video streaming services is carried out based on available data and 
author’s own interpretation.  

2.4 Data analysis 

To have structured results and conclusions, it is necessary to do data analysis. For current work the 
obtained data studied qualitatively to get clear picture of current situation of various issues like Net 
Neutrality and QoE in telecom industry. The most commonly used data analysis methods for 
qualitative research are analytic induction and ground theory. These methods do the iteration of 
hypothesis and theory based on various cases, and stops when hypothesis and theory validates with 
available results or no case remains to test. For current research, the used data analysis method 
does not exactly fit into definition of analytic induction and ground theory. The used data analysis 
method is explained below.   
 
In this thesis the collected data is processed by inspection, cleaning, transforming and finally the 
modelled data is used to draw conclusions.  Based on the business model proposed previously [1], 
the new business model is proposed, where technical, market and economical challenges are 
identified based on information collected from business activities, from interviews and from market 
surveys. The conclusion regarding regulatory aspects are formulated based on various reports from 
regulatory bodies [11], [16], based on noted research by experts [1], [5], [6], [9], [10], and based on 
various credible news reports [15]. 

2.5 Framework of the thesis work 

The framework is useful to present complete working process of the thesis. It is important to show 
step by step working process will give answer of the research questions presented in previous 
section. The framework of the thesis work shown in figure 2-1, and each step of the working process 
in order to solve research question is given below. 

Problem area: In the very beginning of the thesis, it important to understand what is the problem of 
the thesis. Based on telecom partner’s opinions (representatives of companies which are involved in 
this project), I need to propose a business model for M2M and video streaming services with 
considering Net Neutrality and QoE concepts.  
 
Literature study: In order to solve problem, it is necessary to understand the related theoretic 
concepts like general business model theory, methodologies, Net Neutrality rules and regulations 
analysis over the globe and specific in Sweden. Also, it is necessary to understand QoS and QoE 
concept to make business model customer centric. These basic concepts can be understood from 
studying related literature.  
 
Minutes of meeting: In meeting mainly two case scenarios were discussed, i.e. M2M services and 
video streaming services. Opinions and comments from each partners (representative from telecom 
companies1) involved in this project are collected at various meetings conducted at Royal Institute of 
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Technology (KTH). The discussion in meeting is mainly related to Net Neutrality, QoE, and business 
model/strategies.  
 
Interviews: In order to extract individual opinion about the how Net Neutrality, QoE concept affect 
the business model or business strategies of video streaming and M2M services, I have conducted 
interviews with 1) Mr. Greger Blennerud from Ericsson, Sweden. 2) Mr. Joacim Rask from Tele2, 
Sweden. 3) Mr. Johan Hansson from PTS, Sweden. 
 
Activities/Games: In order to collect information from industrial representative, I have prepared 
some activities which are conducted in various meetings held at KTH.  These activities gave me lot 
of information regarding Net Neutrality, QoS, QoE, and business models/strategies for M2M and 
video streaming services. 
 
Market Survey: In order to get users or consumers opinion about Net Neutrality and QoE, I have 
prepared some questions which are understandable to common user. With this exercise, I get the 
users expressions and feeling about this topic. This information is useful to make conclusions from 
user’s point of view. 
 
Analysis: After collecting all these information from different sources and exercises, I need to 
analyse and condense it, to achieve goal of my thesis work. I will prepare value network diagram, 
business model and business model environment for M2M and video streaming services with 
discussing Net Neutrality implications.   

Figure 2-1: The framework of the thesis work 
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3 Net Neutrality regulations in different countries and regions 

In this chapter, the rules and regulations regarding Net Neutrality in few selected countries and 
regions are presented in comparative manner.  The basic concept and important parameters of Net 
Neutrality are discussed in details. The discussion on Net Neutrality started and gained momentum 
in USA in early 2000 and in Europe in 2010 [25]. Recently, it became topic of intense discussion in 
all over world [25], and many countries are forming rules to deal with Net Neutrality in their 
telecom markets. Not all countries have formulated rules to deal with Net Neutrality issue in 
telecommunication market. As of now countries like Netherlands, Slovenia, Chile, India, Canada, 
Brazil, Singapore, United Kingdom (UK), Finland, Norway, and regional union like USA and EU  
has formulated Net Neutrality rules. But in the current work, Net Neutrality rules in few selected 
countries like Netherlands, Slovenia, India, Sweden, and region like USA and EU are studied and 
discussed. The countries and regions like USA, EU, Netherlands, Slovenia, India, and Sweden are 
selected because they are pioneer in formulating Net Neutrality concept and regulations. Sweden 
and India are selected because current thesis is carried out in Sweden, and India is fastest growing 
economy in world as well as home country of author.  

The telecommunication market is facing many challenges, and Net Neutrality is one of those 
challenges in front of them. The Net Neutrality is defined by stakeholders of telecommunication 
ecosystem according to their own interpretations, to clear future roadblocks and to avoid clash of 
interests, it is necessary to study Net Neutrality rules with clearly defining basic concepts.  

As discussed in previous chapter the main goal of thesis is to present QoE based business models for 
specialized services compatible with Net Neutrality regulations. Hence, it is necessary to study Net 
Neutrality regulations in depth in order to analyze its effect on business strategies. 

3.1 Net Neutrality 

Net Neutrality concept if extensively defined in the Introduction chapter of the current thesis. In 
this section only basic definition and basic parameters of Net Neutrality concept are briefly 
introduced.  The history of Net Neutrality can be traced to 1934 in USA [26], however the concept 
and terminology of Net Neutrality was first introduced by American Law Professor Tim Wu [5] in 
2003. After 2003 the Net Neutrality gains momentum in USA, and spread all over world. In Europe 
Net Neutrality gains momentum after 2003 [27], and first set of guidelines were set. In developed 
countries like Netherlands, Slovenia, and Sweden Net Neutrality is well discussed topic from last 5 
to 6 years [28], while in developing country like India Net Neutrality is gained momentum in last 3 
years [29], [30]. 

Net Neutrality term is used to signify the concept that the Internet is simply a carrier of online 
content that does not differentiate one website, content, application from another. The central idea 
inherent in this concept is that a “maximally useful public information network aspires to treat all 
content, sites and platforms equally” [5], this is the definition of Net Neutrality which is used in this 
thesis. However, the definition of neutral Internet is contentious to many, as researchers like Tim 
Wu [5] have argued that the Internet was never neutral as data content were always given 
preference over video and audio content.  

3.1.1 Net Neutrality parameters 

The Net Neutrality parameters are defined based on previous literature and reports [31], [32], [33], 
[34], and meetings with industry representatives.  Several meetings regarding “Net Neutrality and 
QoE” were held at Royal Institute of Technology, KTH Stockholm with the key partners (telecom 
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companies’ representatives1) involved in this project. Based on these meetings, only important 
parameters of Net Neutrality concept are discussed and presented in Figure 3-1.  

Based on literature [35], [36], [37], there can be eight different parameters for Net Neutrality like, 
blocking, prioritizing, throttling, differentiation, filtering, zero-rating, specialized services, and 
transparency.  However, after meeting with industrial experts1 it is concluded that some parameters 
are not need to be considered separately, as they are subtypes of the existing parameters, for 
example filtering is sub-type of blocking, and differentiation is sub-type of prioritizing. Hence for 
the, rules and regulations regarding Net Neutrality are discussed with respect to shown parameters 
in Figure 4-1.  The important parameters of Net Neutrality concept are defined based on literature 
[35], [36], [37] as, 

1. Blocking: Blocking means obstructing or stopping access to the lawful or agreed content, 
applications and services. 

2. Throttling: Throttling means slowing down the speed of Internet service or partially 
obstructing flow of content over the Internet. 

3. Prioritizing: Prioritization means broadband providers favor some Internet traffic over 
others or faster Internet service to specific group of customers, in other words fast lanes is 
used to deliver content.  

4. Transparency: The service providers fully inform customers about terms and conditions 
about services,  their quality and speed with possible issues.   

5. Zero-rating: Zero rating services means that some websites/services/apps don’t count 
against users’ data use. Generally service providers’ own or affiliated companies’ services 
are provided freely.   

6. Specialized services: Certain services are differentiated from other common services and 
delivered with faster speed and enhanced quality; such services are called as specialized 
services. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

1. Industrial expert from Ericsson, Tele2, Edgeware, TeliaSonera, NTK and PTS. All are from Stockholm, Sweden.  
 

                                   Figure 3-1 : Net Neutrality Concept 
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3.2 Net Neutrality regulations in some countries and regions  

In this section Net Neutrality regulations in few important countries like Netherlands, Slovenia, 
Sweden, India, and region like USA and EU are presented. Excluding Sweden and India, these 
countries and region is pioneer in formulating Net Neutrality regulations, and other countries all 
over world are taking clue from these countries to formulate their own regulations on Net 
Neutrality. Sweden and India are selected because current thesis is carried out in Sweden, and India 
is fastest growing economy in world as well as home country of author. In current section, Net 
Neutrality regulations are presented in depth.  

3.2.1 Net Neutrality regulations in USA 

Net Neutrality topic in USA is in public domain from long time and it is well discussed there by 
network operators, legislators, regulators and common public [35]. The Federal Communication 
Commission (FCC) is the regulatory body in telecommunication sector in USA. Although the 
discussion on Net Neutrality started way back to late 90’s, the term first coined by Law Professor 
Tim Wu [5] in 2003. In the first decade of 21st century many telecommunication companies start 
lobbying in congress for support and against of Net Neutrality [35], in order to clear confusion in 
telecommunication market FCC first time come with clear rules on Net Neutrality named as “Open 
Internet Order 2010” [31], [38].   

The stand of FCC on Net Neutrality was not same over a period of time, in May 2014, the FCC 
chairman Tom Wheeler had released a plan that makes companies like AT&T, Comcast, and Verizon 
to differentiate between online websites and services and with that pay to play faster lanes [35]. 
After this announcement, many people fought back that idea and demanded Net Neutrality. Hence, 
in the beginning of February 2015, the FCC announced that they will base Net Neutrality rules and 
give Internet users the strongest protections possible. At the end of April 2015, FCC published final 
rules for Net Neutrality and classified broadband services as a common carrier services under 
telecommunication act in order to provide strongest legal protection [32].   

The rules regarding Net Neutrality went into effect from June 2015. The timeline of Net Neutrality 
evolution in USA [26], [36] is shown in Figure 3-2. The journey of communication act which is main 
act under which Net Neutrality regulations are classified was started in 1934, and new act was 
established in 1996 [26]. In 2002, FCC classifies cable broadband as an information services. The 
Net Neutrality term is coined by Pro. Tim Wu in 2003, and defined this concept with easy 
terminologies [5]. After that this issue gains momentum in USA, in 2005 FCC publishes some 
suggestions on Net Neutrality but those are very weak according to social activists. In 2006, 
congress fails to pass law on Net Neutrality due non agreement between parliamentarians. In 2010 
and 2015, FCC proposed stronger Net Neutrality regulations and as of now regulations published in 
2015 are applicable in USA [26, [36].  

 

 

 

 

 

 

    Figure 3-2: Timeline of Net Neutrality in USA 
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The recent FCC reports [32], [39], noted that telecom operators hold all powers necessary to deceive 
consumers, degrade content, or disfavor the content, to avoid such incidents to happen FCC has 
adopted strong rules to strengthen open Internet at same time gives space for future innovation and 
investment in telecommunication sector. An open Internet means consumers are free to choose 
services they want, and when they want. The new rules also encourage innovators to develop 
products and services without asking for any permission from FCC.  The Net Neutrality rules bars 
any kinds rate regulation, unbundling requirements and administrative burdens. Telecom operators 
or broadband providers will not need prior permission of FCC’s before offering any price, product or 
plan [39], [40].  The FCC regulations underlines following basic rules [32], [33], [39], [40], 

x “No blocking: Internet service providers should not block access to legal content, 
applications, and services” [33], [39]. The user will have access to all destinations on the 
Internet.  

x “No throttling: Internet service providers should not throttle access to legal content, 
applications, and services” [33], [39]. The customer will get service without degradation of 
content from service and network providers. 

x “No paid prioritization: Internet service providers should not favor some Internet traffic 
over other Internet traffic” [33], [39]. The Net Neutrality regulation bans ISPs from 
prioritizing content and services of their own or affiliates. Fast lanes for specific customers 
are not allowed.   

 
“No blocking, No throttling and No Paid Prioritizations” are the bright line rule by FCC which are 
strictly enforced. However, to avoid traffic congestion, to preserve security and privacy of Internet 
and in case of technical problems network provider can block or restrict Internet. Such practices 
and their effect on Internet access should be mentioned by Internet providers in contract signed 
with end-user. Apart from these bright rules there are few more basic rules to supplement the bright 
line rules are [32], [33], [39], [40]  

x Transparency: The transparency rules are formulated based upon existing, strong 
transparency requirements. They ensure that service providers maintain the ability to 
manage the technical aspects of their networks and must inform all terms and condition 
regarding their services to the customer [32], [39].  

x Specialized services: Specialized services which do not go over public Internet are allowed 
and exempted from the Net Neutrality rules [33], [39], [40]. The examples of specialized 
services are high quality Voice over Internet Protocol (VoIP) services from cable operators, 
Voice over LTE (VoLTE) services from a mobile operator, healthcare services, e-readers, 
connected cars, and other innovative data services that we cannot imagine today [39], [40].  

x Zero ratings: In general zero rating is not allowed, certain exceptions are made and FCC will 
decide whether allow or ban any zero rating services of telecom operators on case to case 
basis [33], [39]. The FCC does not intend to ban altogether zero ratings. Zero-rating rules 
are not included in FCC’s bright line rules. The FCC will examine zero-rating schemes on 
case-to-case basis under the general conduct rule if complaints are filed. In USA zero-rating 
of own or affiliate content and zero-rating 3rd party apps for a fee will not allowed. 
However, zero-rating 3rd party applications or applications classes without a fee could be 
found acceptable.  For example, T-Mobile zero rating service “Binge On” is not yet banned 
by FCC [41], as Binge On service is provided by T-Mobile as default service and it is 
customer who have right to turn it on or off. 

x No unreasonable interference in the service by the broadband providers is accepted [39]. 
The broadband provider should not pass any unreasonable disadvantage to customers. 
 



 

16 
 

These Net Neutrality rules will affect the business models, for example the permission for zero-
rating services are on case to case basis. Hence, before rolling out zero-rating services the operator 
has to study Net Neutrality regulations and propose a business model for such services in such ways 
that it follows FCC’s Net Neutrality regulations. For specialized services, a business model should 
specify alternate infrastructure other than public Internet infrastructure in order to avoid any 
disruption in public Internet service. For general network and Internet services, business models 
should satisfies basic bright rules of Net Neutrality in order to avoid future legal roadblocks.  

3.2.2 Net Neutrality regulations in EU 

When it comes to Net Neutrality in Europe, there are still some issues that are being discussed and 
no common ground has been found by various stakeholders. Taking clue from USA, regarding 
development on Net Neutrality, EU established first set of regulations in 2003 [34], where EU more 
focused on transparency, competition and innovation. These rules were later modified in 2015.  To 
implement and monitor various regulations in European telecommunication market, EU 
established regulatory body named as European Regulators for Electronic Communications 
(BEREC).  BEREC mentioned importance of preserving and maintaining open Internet at same time 
encouraging innovation and competition between network operators. In 2015, BEREC has 
published Net Neutrality rules for EU, and EU parliament passed law to protect Net Neutrality in 
same year [27], [42]. A new European regulation 2015/2120 [42] sets the basic framework to 
enforce common Net Neutrality rules across the entire EU. BEREC in 2016 will come with more 
guidelines regarding Net Neutrality (country wise) in order to avoid confusion among customers, 
telecom operators and service providers.  

The timeline of Net Neutrality evolution in EU [43], [44] is shown in Figure 3-3. The EU took claim 
for Net Neutrality regulations from USA, and formulated guidelines cum regulations in 2003 [43]. 
The real momentum to this issue got in 2010, when EU commission launches consultation on Net 
Neutrality. In 2011, BEREC launched 1st set of fresh guidelines on Net Neutrality [44]. From 2012 to 
2015, the Net Neutrality issue was discussed thoroughly in European parliament, and in 2015 EU 
adopts wider Net Neutrality regulations.  From 2016, the Net Neutrality regulations are applied all 
over Europe and individual countries have to repeal their laws and enforce EU 2015 Net Neutrality 
law [43], [44].  

The Net Neutrality rules in Europe are [27], [34], [37], [42], 

x No blocking: Blocking is not allowed in EU in general. When providing Internet access 
services, providers of those services should treat Internet traffic equally, without restriction, 
discrimination or interference, independently of content, application or service, or terminal 
equipment [42]. Blocking of content is allowed in order to comply with court orders or 
orders by public authorities to block unlawful content and in case of reasonable traffic 
management [42]. 

                  Figure 3-3: Timeline of Net Neutrality in EU 
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x No throttling: The Internet access services should be provided without any restrictions, 
discrimination and interference, no throttling of services are allowed in EU [42]. Blocking 
or throttling of content is allowed in order to manage traffic and avoid congestion. The 
objective of reasonable traffic management is to contribute to an efficient use of network 
resources and to an optimization of overall transmission quality responding to the different 
technical quality of service requirements of specific categories of traffic, and thus of the 
content, applications and services transmitted. For any reasonable traffic management 
practices blocking, slowing down, altering, restricting content is allowed, however any 
traffic management beyond reasonable traffic management these things are prohibited. In 
reasonable traffic management practices privacy of the content should be protected. To 
avoid traffic management practices for commercial purposes, BEREC has advised national 
regulators to keep watch on such practices [42].  

x No paid prioritization: Broadband providers may not favor some Internet traffic over other 
Internet traffic [42]. The Net Neutrality regulation bans ISPs from prioritizing content and 
services of public Internet service using fast lanes.   

x Specialized services: Specialized services are those services which are optimized for quality 
and content, and do not go over public Internet. The specialized services are allowed in EU 
[42]. Specific quality needs to be maintained for specialized telecommunication services 
other than Internet access services, in order to serve customers better. Such services are 
M2M communications, Internet Protocol television (IPTV) services, etc. Providers of 
telecommunications services should therefore be free to offer such services which are not 
Internet access services and which are need to be optimized for specific content, 
applications or services, or a combination thereof. These services are provided only if the 
network capacity is sufficient for their provision in addition to any Internet access services 
provided in order to avoid its effect on Internet services. They are allowed to use fast lanes.  
Self-driving cars, M2M services, VoIP services, healthcare services are examples of 
specialized services.  Fast lanes are allowed under specialized services [42].  

x Zero rating: Zero-rating services are those where certain traffic generated by ISPs’ own or 
their partners’ are not counted against the end-users. Zero rating services are allowed in EU 
as long as it doesn’t break the non-discriminatory traffic management rules [42], [43].  The 
non-discriminatory traffic management rules are no blocking, no throttling or no 
prioritization of services for specific set of customers with or without any monetary gain. At 
the end of 2015 the zero rating services are common in all over Europe, for example 
Hutchinson 3 zero rating service in Austria, Vodafone zero rating service in Romania, and 
Telia zero rating services in Sweden etc [37], [45].  

x Transparency:  The BEREC has focused more on transparency giving more freedom to users 
to choose different services [27], [34], [42].  Operators must have to inform their 
subscribers about the committed Internet speeds and the remedies available if they do not 
get those speeds. The new transparency rules are made to addresses the discrepancy 
between advertised and actually delivered Internet speeds. The EU has given powers to 
National Regulatory Authority of respective countries to enforce ISPs to be transparent 
about their traffic management practices and to set minimum quality of service 
requirements on network operators to prevent quality degradation. The contract between 
network providers and end users must include [34], [42], 1) information on limited access 
to or limited use of service or applications 2) minimum quality of service provided 3) 
information on effect of reasonable traffic management and specialized services on Internet 
access services 4) any restrictions imposed by ISP’s on use of terminal equipment supplied.  

x In order to preserve Net Neutrality user have right to decide what to send and receive, and 
which services, content and applications, hardware and software they want to use for such 
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purposes, without any discriminations and restrictions in order to  preserve the integrity 
and security of networks and services [27], [42]. 

In comparison with the USA, telecom market in Europe is still fragmented along national borders 
and the EU has approximately 40 mobile operators and 28 regulators [46]. Therefore it’s utterly 
important that laws are in place both on EU level as well as country level. There is a great need to 
introduce caution measures, which will apply with greater force if taken at member state level, with 
a small risk of spreading inconsistent and irreconcilable approaches to Net Neutrality across Europe 
[46].   

As European parliament and regulator BEREC have adopted wider Net Neutrality regulations, it 
applies to all EU countries from 2016. Before this some countries have regulations and some don’t 
have regulations. Even those countries that have regulations, some are in favor of stronger 
regulations and some are in favor of weaker regulations. This created inhomogeneous telecom 
market regulations in EU, particularly making business difficult for pan-European telecom 
operators [46]. After 2016, when pan-EU Net Neutrality regulations come in to picture the pan-EU 
telecom operator can formulate uniform business strategies and business models considering Net 
Neutrality issue.   

These Net Neutrality rules will affect the business models for specialized services but not for zero-
rating services as zero-rating services are allowed in EU. For specialized services, a business model 
should specify alternate infrastructure other than public Internet infrastructure in order to avoid 
any disruption in public Internet service. For general network and Internet services, business 
models should satisfy basic rules of Net Neutrality like no blocking, no throttling and no 
prioritization in order to avoid future legal roadblocks.  

3.2.3 Net Neutrality regulations in Netherland  

Netherland is one of the progressive countries in EU in case of advances of telecommunication 
sector and regulations. Netherland’s parliament adopted stricter Net Neutrality law based on 
BEREC directive and internal government discussion in May 2012 [28], [47].  This makes 
Netherland as first European country and second in the world after Chile to guarantee Net 
Neutrality by law [48].  Authority for Consumers and Markets (ACM) is responsible authority in 
Netherland to supervise and enforce telecommunication regulations.  

Under the new law, the network providers/service providers cannot discriminate, block, throttle 
Internet unless there is technical problems like traffic congestion, security issues etc. [28], [47]. 
User has full right to access open Internet and use it for any purpose, applications according to his 
will.  However to avoid traffic congestion, or for network security the network providers can block 
the traffic. There is another exception in the act and that it network providers or service providers 
can filter traffic on ideological/moral ground and as well as based on customer request.  The Net 
Neutrality regulations in Netherland emphasis on privacy of customers, so it is made mandatory to 
take consent from customers before placing cookies in the traffic, to avoid loss of personal details of 
customers due to tracking cookies [47]. If any network or service providers violate user’s right of 
free and open Internet and privacy, then they are liable to punishment by law or fine [28], 
[47].   The important rules in Netherland [28], [47] are summarized as 

x No blocking: Blocking of Internet traffic of any kind is not allowed in Netherlands unless 
there is technical, security or privacy issue [28]. 

x No throttling: Throttling and filtering of Internet traffic is not allowed unless there is 
technical, security or privacy issue [28]. 

x No prioritization: No prioritization is allowed for Internet contents or services [28].  
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x Specialized services: Specialized services offered through Internet will not be allowed in 
Netherlands [28]. The Net Neutrality law also exempts specialized services like IP-based 
services with QoS characteristics (reserved bandwidth) delivered through a separate 
connection such as Voice over Long Term Evolution (VoLTE), IPTV, and LTE Broadcast. 
Such services where  electronic transport does not take place via the Internet but through a 
separated connection are not seen as Internet access services and therefore do not fall 
within the scope of the Net Neutrality Act [28]. 

x Zero-rating services: Zero-rating services offered through Internet will not be allowed in 
Netherlands [28]. The ACM has clarifies that the offering of content services or stand-alone 
services like Spotify, What’s app and Skype does not come under scope of the Net Neutrality 
Act if they offered individually [28].  It means that the Net Neutrality act excludes offering 
of one single stand-alone service. A stand-alone service which provides the Internet access 
to one single application or content service only (i.e. email or an application like Skype) 
while blocking all other content services or applications, is allowed. The Net Neutrality Act 
fully applies if access is offered to more than one content services or applications, or if a 
complete Internet access service is offered in a combination with a single stand-alone-
service.  

x Transparency: Clear information of product and services must be provided to users by 
telecom operators. No encroachment in customers’ privacy, network providers must inform 
user regarding their use of personal information in public domain [47]. 
 

Apart from above basic rules, there are some additional Net Neutrality rules in Netherland [28], 
[47]. Network/Service should not charge different tariffs for Internet access services, and services 
and applications provided or used through Internet. The network/service providers must not decide 
which service/application user should use; instead it is user who will decide service/applications 
according to his needs [47]. The network/service providers cannot decline service to customers 
unless failure of payments or court orders.  It is made mandatory for all companies and operators 
that Internet provided over Wireless Fidelity (Wi-Fi) hotspots to their customers and visitors must 
meet Net Neutrality rules [28], [47].  

Although Netherlands is first country in Europe to adapt stricter Net Neutrality regulations [48], the 
future of Net Neutrality rules in Netherlands are dependent on EU future action and regulations. As, 
EU has passed new law on Net Neutrality in 2015, the Netherlands has to bring Net Neutrality law 
in line with EU. December 2016 is a deadline set by EU for its member states to repeal national 
measures (including guidelines) which go against Article 3(2) or 3(3) [42], which are basic rules of 
Net Neutrality like no blocking, no throttling, no prioritizations and rules regarding specialized and 
zero-rating services. However, the member state has flexibility to formulate their own rules with 
respect to article 3(3), 3(4) and 3(5), which deals with transparency, supervision, enforcement and 
penalties [42]. 
 
With respect to stricter Net Neutrality rules in Netherlands, the telecom actors are not happy as they 
felt that the law affecting their business due to restrictions on zero-rating and specialized services 
[48]. Netherlands leading telecom operator KPN has to rollback its plan to charge third party 
messaging apps due to stricter Net Neutrality law [48]. Company has displayed its displeasure and 
warns that this will create more roadblocks for telecom operators in already troubled market [48]. 
After stricture law in Netherlands, prices of 3G data plans rises dramatically not only for KPN 
customers but also for Vodafone and T-Mobile customers [48].   
 
These Net Neutrality rules will affect the business models for specialized services and zero-rating 
services. In Netherland, single stand-alone services is allowed, however stand-alone service with full 
Internet access is banned. Hence service providers have to take care this issue before rolling out 
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zero-rating service [28]. For specialized services, a business model should specify alternate 
infrastructure other than public Internet infrastructure in order to avoid any disruption in public 
Internet service. For general network and Internet services, business models should satisfy basic 
rules of Net Neutrality like no blocking, no throttling and no prioritization. 

3.2.4 Net Neutrality regulations in Slovenia 

In European Union, only two counties have passed law regarding Net Neutrality, one is Netherland 
and other is Slovenia. Slovenian parliament has passed Net Neutrality law in 2013 [49], in which 
open and free Internet to all is emphasized [49], [50]. According to law restriction, discrimination, 
speed reduction, throttling of traffic by network/service providers are prohibited [49], [50], [51]. 
ISP’s are prohibited to charge different customers differently based on different services offered, 
even zero rating schemes are banned.  Agency for Communication Networks and Services of the 
Republic of Slovenia (AKOS) is a regulatory body in Slovenia to enforce telecommunication and Net 
Neutrality regulations.  AKOS defined Net Neutrality as [49], “Net Neutrality shall mean the 
principle by which all Internet traffic on a public communications network is treated equally 
irrespective of content, application, service, equipment, source, and purpose of communication.” 
Taking the clue from definition some operators argued for price discrimination, however AKOS has 
disagreed with telecom operator’s point of view and ruled that no price discrimination (zero rating 
services) will be allowed [49].  The important rules in Slovenia [49], [50], [51] are summarized as 

x No blocking: Blocking of Internet traffic of any kind is not allowed in Slovenia unless there 
is technical, security or privacy issue [51]. The network or service providers must try to 
preserve open Internet and do not interfere with it unless there is network congestion, court 
decision or unsolicited communications [51].  

x No throttling: Throttling and filtering of Internet traffic is not allowed unless there is 
technical, security or privacy issue [51]. The network or service providers must try to 
preserve open Internet and do not interfere with it unless there is network congestion, court 
decision or unsolicited communications [51].  

x No prioritization: No prioritization is allowed for Internet contents or services [50], [51].  
x Specialized services: Specialized services offered through Internet will not be allowed in 

general, but Slovenian law did not define specialized services clearly [50], [51]. Although 
AKOS haven’t clearly defined specialized services and their implications on the Net 
Neutrality. In general, bundling is not allowed and ISPs may not see specialized services 
offered over the Internet [50], [51]. 

x Zero-rating services: Zero-rating services offered through Internet will not be allowed in 
Slovenia [50], [51]. Network/Service providers may not differentiate between tariffs for 
Internet access services, and services and applications provided or used through Internet. 
No Internet services or applications should be provided which are free or exempted from 
data limit [50], [51]. 

x Transparency: Clear information of product and services must be provided to users by 
telecom operators [50], [51]. 

AKOS has been authorized to implement Net Neutrality regulations and can fine telecom operators 
in case of rule violation. The Slovenian Net Neutrality law needs to be modified in order to bring it 
in line with EU law. December 2016 is a deadline set by EU for its member states to repeal national 
measures (including guidelines) which go against Article 3(2) or 3(3) [42], which are basic rules of 
Net Neutrality like no blocking, no throttling, no prioritizations and rules regarding specialized and 
zero-rating services.  However, the member state has flexibility to formulate their own rules with 
respect to article 3(3), 3(4) and 3(5), which deals with transparency, supervision, enforcement and 
penalties [42]. 
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According to report [52], the telecom operators in Slovenia are against stricter Net Neutrality law in 
Slovenia, as telecom operator argues that the strict restrictions on specialized and zero-rating 
services are affecting their business revenue. The Net Neutrality law in Slovenia bans zero-rating 
service, hence the zero-rating services provided by leading telecom operator Telekom Slovenije is 
banned by Slovenian regulator AKOS [52]. The similar type of services by other operators also 
banned by AKOS in order to comply with Net Neutrality law, this created uneasiness among telecom 
operators who are lobbying for milder Net Neutrality law [52].   

The zero-rating services in any form are banned, and no clear definitions and regulations related to 
specialized services in Slovenia. Hence, there are little chances to offer any business model for 
specialized and zero-rating services in Slovenia. 

3.2.5 Net Neutrality regulations in India 

The Net Neutrality is well discussed topic in developed countries like Netherland, Slovenia and 
regions like USA, EU over the years; however for developing countries like India where people have 
got access to the Internet through mobile in recent years (2000-2015), hence Net Neutrality is a 
recent issue. According to one news portal Internetlivestat [53], India has 243 million Internet users 
through Internet, which makes India now world’s third Internet user after USA and China.  In India 
wired broadband connection provides Internet without any discrimination as this market is 
dominated by government company Bharat Sanchar Nigam Limited (BSNL) which supported equal 
Internet access to all [54], so Net Neutrality is topic more concerned with access of Internet through 
wireless networks.    

The whole discussion about Net Neutrality was started when Indian multinational telecom giant 
Airtel decided to charge more for services like WhatsApp, Skype accessed through Airtel’s network 
in December 2014 and later proposed “Airtel Zero” scheme [29]. Airtel argues that the services like 
WhatsApp are eating its share of revenue due free messaging and calling through Internet, hence 
decided to charge such messaging and VoIP apps with providing certain own or affiliates 
applications free of charge through “Airtel zero” scheme [29]. In February 2015, Facebook in 
partnership with Reliance Communications launched a website “http://internet.org/” in India, 
which gives free access to certain apps and websites [30]. The “internet.org” scheme designed to 
give free access to Facebook and certain news websites. After facing strong opposition from public, 
the Telecom Regulatory Authority of India (TRAI) decided to release a consultation paper on “Net-
Neutrality” [55].  TRAI recently rejected these schemes, stating that making some websites free and 
charging other websites specifically competitor's website/apps will be jolt to the Net Neutrality 
concept [57]. In India, it came to notice to TRAI that some companies are cheating customers by 
wrongly advertising free services or charging extra for data usage. Therefore TRAI directed telecom 
operators to disclose all necessary information to customers before making an offer [57]. 

In first consultation paper [55], TRAI mentions that according to telecommunication law in India, 
discrimination of customers in same class is not permitted, however if operators want to provide 
differential pricing then it should be in transparent manner and liable to scrutiny by TRAI. The 
TRAI invited public opinion on differential pricing where telecom operators can provide zero rating 
services or discounted services for selected webpages or applications. TRAI emphasized more on 
transparency so that customer can choose what service they want from which operator. The TRAI 
paper [55] was more focused on transparency, competitive, non-predatory, non-ambiguous, and 
non-misleading environment.  

Many users, companies and experts have registered their opinion on this consultation paper where 
they have opposed differential pricing and suggested alternative models for equal ratings. Recently 
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TRAI has proposed new regulations regarding Net Neutrality which now opposes any 
discrimination practices by the telecom operators [56].  The recent Net Neutrality rules in India are, 

x Blocking: TRAI did not specify its view on blocking. In recently published regulations, TRAI 
have not proposed any rules to deal with blocking [56].  

x Throttling: In recently published regulations, TRAI have not proposed any rules to deal with 
throttling [56].  

x Prioritization: No specific rule is formulated by TRAI [56]. 
x Specialized services: No specific rule is formulated by TRAI [56]. 
x Zero-rating services: Differential tariff schemes and zero ratings services are not allowed. 

The TRAI has taken a view that service provider cannot differentiate between data services 
on the basis of content, services, and applications [56]. Differential tariffs being offered for 
data transmitted over closed electronic communications networks, for example intranets 
are not prohibited by these regulations [56].  

So current rules deals with differential pricing based on content and zero rating services, however 
they does not settle all issues surrounding Net Neutrality. Currently, government committee and 
TRAI are working on broad Net Neutrality regulations in order to clear all issues [57].  

Currently, the telecom and service providers need not to worry about regulatory roadblocks while 
providing specialized services as there are no clear rules defining specialized services. Also in India 
current telecom and Internet infrastructure is not capable to provide these specialized service with 
enhanced quality, but currently many developments are going on to upgrade necessary 
infrastructure. In future TRAI would come with more specific rules regarding blocking, 
prioritization, specialized services and customized services [57], and then the business models for 
these services need to be upgraded according to new rules. As zero-rating services are banned in 
India, telecom and service provider cannot offer these services in Indian market.   

3.2.6 Net Neutrality regulations in Sweden 

In Sweden there was no law or rule available on Net Neutrality, however the Swedish telecom 
regulator, Swedish Post and Telecom Authority (PTS) has presented memorandum on Net 
Neutrality in 2009 [58].  In that memorandum [58], the Swedish regulator PTS was defined Net 
Neutrality in balanced way “Internet user on a best effort basis should be able to freely receive and 
send content and use services that do not damage the network, while the service provider may not 
manipulate or deprioritize traffic depending on its content, origin, or destination and should 
provide clear information about the capacity and quality of the connection.” De-prioritization and 
discrimination of content was not allowed, but there were no restrictions on prioritization of content 
[58].  PTS emphasized more on transparency, where it urges telecom operators to give users all 
necessary information regarding service quality, and pricing. In the presented memorandum [58], it 
was mentioned that PTS will not enforce minimum quality of Internet, but expecting that it should 
be determined by market conditions. 

Till now, there were no binding pan-European rules on Net Neutrality, and only two EU countries 
(Netherlands and Slovenia) have adopted national laws on Net Neutrality. With this new EU law 
based on BEREC guidelines and regulations [42], all European countries including Sweden will have 
to incorporate Net Neutrality rules. Finally, network operators in Sweden have to treat all Internet 
traffic equally without discrimination, restriction or interference and irrespective of the sender and 
receiver, the content, the applications, or services used, according to new EU law [42]. According to 
new EU law [42], the Net Neutrality rules in Sweden are summarized as follows 



 

23 
 

x No blocking: Blocking is not allowed in general. The network/service providers have to treat 
all traffic equally, without any discrimination [42]. However, in order to comply with 
national law, court order, to avoid congestion of traffic, and to preserve integrity of the 
Internet, the network providers can block Internet. Avoiding traffic congestion can be 
viewed as reasonable traffic management practices, however to avoid misuse of traffic 
management exception, BEREC has advised national regulators of respective countries to 
keep watch on such practices [42].   

x No throttling: Throttling of Internet content, services and applications are not allowed in 
Sweden [42]. However, in order to comply with national law, court order, to avoid 
congestion of traffic, and to preserve integrity of the Internet, the network providers can 
restrict Internet.  

x No paid prioritization: Paid prioritization is not allowed in Sweden as per EU Net Neutrality 
rule [18].  

x Specialized services: Specialized services are those services which are different than 
common Internet services with enhanced quality and speed. Specialized services are 
allowed in Sweden as per EU 2015 Net Neutrality law [42]. The specialized services needs to 
maintain specific levels of quality in order to serve customers in better way, for example 
services like M2M communications and IPTV services. Providers of telecommunications 
services should therefore be free to offer such services which are not provided through 
Internet, and are optimized for specific content, applications or services, or a combination 
thereof [42]. These services are provided only if the network capacity is sufficient for their 
provision in addition to any Internet access services provided in order to avoid its effect on 
Internet services. They are allowed to use fast lanes. Self-driving cars, M2M services, VoIP 
services, healthcare services are included into specialized services [42]. Fast lanes are 
allowed for specialized services.  

x Zero-rating services: In Sweden zero rating services are allowed according to EU rule as 
long as they does not hamper end-users right of access, use and distribute any legal 
information, application and services [42].  

x The competition and transparency is important to achieve higher network efficiency and 
Net Neutrality principals. Clear information of product and services must be provided to 
users by telecom operators. The telecom operator’s contract with end-user must include 
information regarding effect of reasonable traffic management, effect of specialized services 
on quality of Internet access services, minimum, average, maximum and advertised 
download and upload speed of the Internet access services. The contract should also include 
explanation of remedies to end-users in case of violation of any clause of contract.  

x The users can freely receive and send content, and freely use content services and computer 
programs which do not damage the network. 

 
As discussed earlier in this section, Net Neutrality rules will affect the business models. For 
example, in Sweden zero-rating services are allowed, hence business strategists have to be worried 
less about Net Neutrality rules while rolling out the zero-rating services. For specialized services, a 
business model should specify alternate infrastructure other than public Internet infrastructure in 
order to avoid any disruption in public Internet service [42], for example separate fast lanes can be 
used for specialized services. For general network and Internet services including customized 
services, business models should satisfies basic rules of Net Neutrality like no blocking, no throttling 
and no paid prioritization in order to avoid future legal roadblocks. There are no specific rules for 
QoE and customized services; hence there are no legal roadblocks for including QoE in business 
models for rolling out customized services.  
 
According to report [59], the EU wide Net Neutrality rules are more beneficial to telecom operators 
compare to stricter laws in Netherland [28], [47] and Slovenia [49], [50], as it allows zero-rating 



 

24 
 

services and specialized services with fast lanes considering enhanced quality measures [59]. The 
same benefits are available for Swedish telecom operators, as they can roll out zero-rating, 
specialized and customized services. Taking benefit from EU Net Neutrality law, Swedish telecom 
operator Telia has rolled out its zero-rating services [45]. However, social activists are crying foul by 
saying that the current EU rule has major loopholes and it is weaker law [59]. But for telecom 
market in EU, it is next step toward building single European market. 

3.3 Summary of regulations 

At the end this chapter, the summary of Net Neutrality regulations and laws are presented in tabular 
format. Summary of Net Neutrality regulations in various countries and regions shown in below 
Table 3-1, 

Some countries have enacted a law for Net Neutrality, while others have regulations which have 
categorized under old telecommunication laws and legally binding on network, service and Internet 
service providers. All countries studied in this thesis have Net Neutrality protection for wired and 
wireless Internet.  
 
3.4     Conclusions 

The Net Neutrality rules vary all over world, and not all countries have formulated rules on Net 
Neutrality. Some countries have enacted laws, some have enforced regulations, and some countries 
have issued guidelines on Net Neutrality. In this work, regulations in few important countries are 
presented, as they are pioneer in the formulating rules. Many countries and region like Netherland, 
India, EU have taken clue from USA Net Neutrality rules as they are more clear and broader. Table 
3-1 shows summary of Net Neutrality regulations in presented countries and region.  

The blocking, throttling, and prioritization are fundamental parameters of Net Neutrality, while 
transparency, zero rating and specialized services are non-fundamental, but important parameters 
of Net Neutrality. All presented countries and regions excluding India, do not allow blocking, 
throttling and prioritization with certain exceptions, this shows that there is common 
understanding in between different countries when dealing with fundamental parameters of Net 
Neutrality. However, each country has different rules on transparency, zero-rating and specialized 
services. As, EU has passed Net Neutrality law in 2015, all countries including Netherlands, 
Slovenia, who have formulated Net Neutrality laws before 2015 have to amend their laws before 
December 2016. When talking about developed countries, like USA and EU countries, the 
specialized services are allowed as long as they do not hamper public Internet access services. In 
USA, zero-rating services are allowed on case to case basis, while in EU zero-rating services are 
allowed as long as they do not violate Net Neutrality regulations.  

The current study is carried out in Sweden with help of Swedish telecom operators; hence it is 
necessary to point out Swedish Net Neutrality rules. In Sweden there were no strict rules before 
2015; but PTS has issued some guidelines on Net Neutrality. Now as a member of European Union, 
Sweden has to enact and enforce EU Net Neutrality law 2015 in its telecommunication market.    

There are no specific regulations regarding QoE concept and customized services in any presented 
countries. However, based on the current study and discussion with telecom industrial 
representatives’1 in numerous meetings, it can be said that the customized services with enhanced 
QoE are allowed as long as they do not break any Net Neutrality rules. These services might be 
allowed by national regulators on case to case basis after their detail study.  

Other countries who have not formulated Net Neutrality rules yet are taking clue from Net 
Neutrality rules of USA and EU who have clearer and broader regulations.
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Countries or 
Region 

Type Blocking Throttling Paid 
Prioritization 

Specialized Services Zero Ratings Transparency 

USA Regulations Not allowed*. Not allowed*. Not allowed*. Specialized services 
which do not go over 
public Internet are 
allowed. 

Zero-rating 
services are 
allowed on case to 
case basis*. 

The network and 
service providers 
must insure 
transparency.  

EU Law Not allowed*. 
 

Not allowed*. 
 

Not allowed*. 
 

Specialised services 
are allowed in EU*. 

Zero-rating 
services are 
allowed.  

The network and 
service providers 
must insure 
transparency. 

Netherlands Law   

(Netherlands  
have to alter law 
in order to make 

it in line with  
EU-wide law) 

Not allowed*. Not allowed*. 
 

Not allowed*. Specialized services 
are allowed through 
separated 
connections. 

Zero rating 
services are not 
allowed. 
However, a single 
stand-alone 
service is allowed.  

Operator should 
maintain 
transparency in 
their services. 

Slovenia Law 

 (Slovenia  have 
to alter law in 

order to make it 
in line with  EU-

wide law) 

Not allowed*. Not allowed*. 
 

Not allowed*. No specialized 
services are allowed 
in general.  

Zero rating 
services are not 
allowed in 
general. 

Clear information 
of services must be 
provided by 
telecom operators. 

India Regulations 

(New regulations 
are expected to 
come in future.) 

No specific rules. No specific rules. No specific rules. No clear rules for 
specialized services. 

Zero rating 
services in any 
form are banned.  

 

Transparency is 
one of the main 
aspects focussed 
by the national 
regulator.  

Sweden Not a country 
specific law but 

bound by EU Net 
Neutrality law 

2015.  

Not allowed*. 
 

Not allowed*. 
 

Not allowed*. 
 

Specialised services 
are allowed in EU*. 

Zero-rating 
services are 
allowed.  

The network and 
service providers 
must insure 
transparency. 

Table 3-1: Summary of Net Neutrality regulations in various countries and regions. (* for more details and exceptions see section 3.3) 
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3.5 Implication of Net Neutrality rules on market from experts’ point of view: 
Seed project activity 

To formulate business model compatible with Net Neutrality regulations it is necessary to study Net 
Neutrality regulations, and at a same time it is necessary to understand experts and customers 
opinions on Net Neutrality. In the previous section Net Neutrality regulations in different countries 
and regions are studied. In current section, opinion and feedback collected from industrial experts are 
presented.   

Several meetings held to discuss Net Neutrality regulations with industrial experts1, and author has 
presented his own findings to get their feedback. Regarding Net Neutrality regulations one such 
meeting held at Royal Institute of Technology KTH, Kista on 21 March 2016. In this project meeting, 
an activity based on Net Neutrality regulatory analysis is carried out with industrial representatives1. 
In this activity, author presented a summary of regulatory analysis (same as Table 3-1 in current 
chapter), and asked industrial representatives about their opinions on Net Neutrality parameters. The 
positive and negative implications of these parameters on telecom business from technical and 
marketing/economic point of view are noted. For example, first column notes positive and negative 
implications on market if blocking is allowed. Below table shows common conclusions after deliberate 
discussion on different Net Neutrality parameters.   
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Parameters 
(if they are allowed 
in telecom market) 

Opinions 

Positive Implications Negative Implications 

Technical View Marketing 
/Economic View 

Technical View Marketing 
/Economic 
View  

Blocking Helps in traffic 
management. 

Not Applicable (N/A) Increase 
complexity by 
blocking tons of 
apps. 
Misusing a 
network. 

Impact on 
perception on 
consumers. 
It fuels the 
debate of Net 
Neutrality. 

Throttling Reduce the load 
from heavy users. 
Smart use of 
network capacity. 

Ability to structure 
different offers. 
Consumers will 
appreciate to be able 
to use some services. 

Misusing a 
network. 

User side: 
Hitting the cap 
generates bad 
perception. 
It fuels the 
debate of Net 
Neutrality. 

Filtering (subset of 
blocking) 

Optimization if you 
prepare/bake the 
content for the user 
before received. 
Helps in traffic 
management 
 

Operator helps me 
reducing the user’s 
consumption level. 
 

Complexity on the 
evaluation can 
slow down the 
network 
performance. 
 

Negative 
perception  
It fuels the 
debate of Net 
Neutrality. 

Prioritization Guarantee the use 
of same resources 
for different 
services. 
Improves 
capabilities of the 
network. 
Better utilization of 
the network. 

Allows additional 
differentiation. 
Best experience with 
real time traffic. 

Add load on the 
network and only 
works in the 
middle space. 
 

Difficult to 
communicate 
to the user how 
it works. 
It fuels the 
debate of Net 
Neutrality. 

Zero rating services N/A Price differentiation 
and users can find an 
offer that fits for 
them. Only way 
operator can offer 
something to low 
price tiers. 
Way to guarantee 
access to public 
/important 
information 
Unlimited experience 
(streaming case) 

Adds complexity 
to the offer (users 
want 
personalized/cust
omized zero rating 
packages) 

It fuels the 
debate of Net 
Neutrality.  

Transparency N/A It builds trust for the 
industry. 

N/A Too much 
information 
can confuse the 
users. 

 

 

 

Table 3-2:   Common conclusions from Net Neutrality seed project activity 
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3.5.1 Summary of activity 

The table shows that each parameter has positive and negative implications on the telecom market. If 
blocking, throttling and filtering are allowed it helps telecom operators and ISPs for traffic 
management and optimization of customers QoE. Filtering and throttling will allow customers to 
reduce their data consumption by accessing specific data that they demanded. But, by doing so will 
generate negative perception in the market as well as it will violate EU Net Neutrality regulations. If 
trottling is allowed then service providers can misuse it for their own benefit.  

The prioritization of services will increase efficiency of network resources and can help telecom 
operators to serve customers in better way. The negative side of prioritization is it can load the network 
if customers demands specific services only and also it can fuel Net Neutrality debate. Zero-rating 
services would immensely help telecom operators to serve customers of low-price tier in better way. 
The negative implications of zero-rating services are they add more complexity to the offer as customer 
may demand customized zero-rating services. Zero rating services can cause Net Neutrality debate as 
many social activists strongly oppose the zero-rating services. The industrial representative noted that 
the transparency is need to be maintained, and it is beneficial to operators and customers in order to 
build trust, but putting excess of information in the contract may confuse the users.   
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4 Business model analysis 

One of the goals of thesis is to study existing business model and propose new business model for 
specialized services considering QoE and Net Neutrality.  In order to achieve this goal it is necessary to 
understand basic theory and concepts of business models, business canvas, business environment 
forces/factors and Business model value network.  

In this chapter, a general business model theory is presented. Then, the basics of business model and 
business strategy are explained. Later, business model canvas theory, business model environment and 
business model value network are presented in detail. Before proceeding to business models of specific 
service, it is necessary to understand basic theoretical background behind business model. First in two 
sub-sections basic theory of general business model and general business model canvas theory are 
presented. Later, business model environment and business model value network are proposed.    

4.1 Business model theory 

Business model is considered as a roadmap for any organization in order to achieve success in market 
for their products or services. One of the most common definition of business model put forward by 
Paul Timmers [60] is “Business model is an architecture for the service, product and information 
flows, including a description of the various business actors and their roles; and a description of the 
possible benefits for the various business actors; and description of the sources of revenues.” 
According to Alexzander Osterwalder [61], “A business model is a conceptual tool containing a set of 
objects, concepts and their relationship with the objective to express the business logic of specific firm. 
Therefore we must consider which concepts and relationship allow a specified description and 
representation of what value is provided to customers, how this is done and with which financial 
consequences.” There are few more definitions of business models [62], for example, “Business model 
is the core logic of organization for creating value.” “Business model is architecture for the product, 
service and information flows, including the various business actors and their roles; a description of 
the potential benefits for the various business actors and a description of the sources of revenue.” 
“Business model is a clearly stated plan for adding economic value by applying know-how to a set of 
resources in order to create a marketable product or service.” In this thesis, author is following 
business model definition proposed by Alexzander Osterwalder [61], because, it suits more to achieve 
goal of this thesis. Also the process proposed by Osterwalder is easy to follow and conceptualize, as 
well as easy to form business models based on activities due to its innovative graphical interface.  

If the definitions of business models are looked in to previous research articles [61], [62], then it is 
understood that the definitions are vary in context and structures. In a simplified way, a business 
model is defined as the graphical structure or road map for implementing specific kind of business in 
future. Any business model cannot consider all factors associated with business but only considers 
important factors affecting the business. While formulating business model, it is necessary to study 
business strategy and business process strategy as all are interrelated [63]. It is a kind of initial 
analysis to work out specific business idea which consists of three important things business strategy, 
business model and business processes model.  

In literature there are two research methodologies to study business models [62], these two 
methodologies adopt an ontology based approach to conceptualize of business model. Ontology is old 
concept which is famous in the philosophy related research fields, but now days they are used in other 
fields including electronics. There are two ontologies, the Business Model Ontology (BMO) proposed 
by Osterwalder [64] and the e-3 value ontology proposed by Gordijin and Tan [65]. The BMO is 
introduced in order to summarize all contribution and definitions related to the business model [62]. 
The BMO represent a business model as composed of four main pillars, and those are product, 
customer interface, infrastructure and financial aspect. Each pillar is made of many building blocks. 
The e-3 value ontology identifies exchange of value objects among business actors and supports 
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profitability analysis [62]. The e-3 model ontology represents a business model as composed of five 
base constructs, and those are business actors, value ports, value objects, value interface, and value 
exchanges. These constructs are linked by elements. Although these two ontologies have some 
common points, they adopt two different perspectives in order to create business model [62].  The 
BMO is focused on resource based view of company and value generating process. The e-3 value 
ontology is more focused on value chain framework and its extension. In this thesis, author is following 
BMO because this ontology is useful to share business model concept among business actors. Also 
business model ontology is more concentrated on value generation [62], which author thinks is mostly 
suited for services considered in current thesis. The BMO is proposed by Alexzander Osterwalders 
which gives detailed information about business model definitions with its theory, business model 
canvas with its nine block description, and effect of environmental factors or forces on business model 
[64]. To solve the research questions proposed in current thesis (see section 1.2.1), BMO is used as 
reference model or tool to generate business model for proposed specialized services like video 
streaming and M2M. All necessary information is gathered through activities performed with 
industrial experts based on BMO tools like business model environment and business model canvas to 
achieve the goal of thesis. 

4.2 Business model and business strategy 

In this section basic concept of business model, business strategy and business process model is 
explained. The interrelationship between these three basic building blocks of business modelling is 
presented.  Also it highlights the importance of methodology while formulating business models. 

Figure 4-1 shows the elements of business model and business strategy. Although elements of figure  
4-1 may change depending on business and products [60], [63], [66], but it is generic model for 
electronic and telecom business [61]. In-depth analysis of business models and their classifications 
with example are given in the literature [60], [61], [62], [63], [66]. Business strategy of telecom 
operator or service providers tells about how the organization is different than competitors to become 
leader in order to generate more revenue.  
 
In telecom sector, the business strategies can be formulated based on market share, customer 
satisfaction, pricing plan, innovation in advanced technologies, and infrastructure etc. Mainly business 
strategy divided into three main categories like differentiation strategy, focus strategy and cost 
leadership strategy. In differentiation strategy, operator or service provider needs to think and provide 
different service than other competitors to attract customer for increasing customer base and for 
increasing market share for e.g acquiring spectrum to increase coverage and providing new advanced 
technologies to customers. In focus strategy, operator or service provider needs to focus on specific 
group of customers. Groups can be based on age, need, place etc. and in focus strategy operator 
provides service as per customer requirement to satisfy customer needs. In cost leadership strategy, 
operator or service provider can make different price plans (cheaper) with sufficient data provision to 
attract customers. The important elements of business strategy are shown in Figure 4-1 and these are 
differentiation competence, markets, customers, products and business models development.  

In business model important parameters are mission, structure, process, revenues, legal and 
technological requirements and constraints [63]. In business model, first need to define title, i.e. for 
which specific service this business model is considered. After, goal and vision of the business need to 
be formulated. The structure of the model made of actors and key stockholders which has clearly 
defined roles. It is also necessary to formulate value network diagram and value chain diagram for 
specific business model. The customer orientation and coordination mechanism is also important 
element of the business model. Source of revenue and ways to improve it are very important for 
successful implementation of business models. Finally, legal and technological aspects are needs to be 
taken care into account.  
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In business process model, the process organization, organizational structure and performance 
management are important elements. 

Typically, the efficient implementation of business model depends on the collaboration of multiple 
elements of model and a shared understanding between business strategy and process [63].  The 
business models are more detailed and elaborative than the business strategies they strongly support 
the discussion of critical design parameters and aspects. The configuration of each business model 
design element is non-unique and depends on products, services and type of business [63].  

4.3 Business model canvas theory 

It is already mentioned that in this thesis BMO proposed by Osterwalder [64] is used. A business 
model canvas is important to identify business models building blocks [64], [67]. Nine building blocks 
are important to consider generating business model through business model canvas. Basically, a 
business model canvas is a graphical tool describing product’s value proposition [67]. It is also a 
theoretic tool that contains a set of components and their relationships with each other. It explains 
about what company offering to customers and how it is generating profitable revenue streams. The 
nine building blocks are shown in graphical way in figure 4-2 and outlined in table 4-1.  
 

The nine building blocks of the business model canvas are categorized into four basic elements 
infrastructure, offering, customers, and finance [64], [67]. The infrastructure category consists of 

Figure 4-1: Elements of Business Model and Business Strategy, re-drawn from [63]. 
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information about key partners, key activities, and key resources. The offering element of canvas is 
value proposition. The value proposition defines how organization caters customer needs by offering 
different product and services. The value proposition may be quantitative or qualitative. The customer 
section of canvas focuses on customer relationship, channels to connect with customers and customer 
segments. To satisfy customer needs any organization has to divide market in to several segments as 
customers has different needs and expectations. To reach customers organization needs effective 
channel system, and to build good image of organization they need to form particular type of 
relationship with customers according to their segments. The finance which is most important part of 
any business made of two factors cost and revenue. The cost structure will point out cost incurred 
while operating under specific business model and revenue streams will point out the ways from which 
company can make income from different customer segments. The nine building blocks are outlined in 
below Table 4-1 

 

 

 

 

 

 

Figure 4-2: Business Model Canvas proposed by Alexander Osterwalders [67]. 
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Business Model 
Building Blocks 

Description of each block 

1. Key Partners Who are the key partners or key suppliers for business? 
2. Key Activities What are the key activities or things are necessary to run 

successful business? 
3. Key Resources What are the key resources requires for doing business? 
4. Value Proposition What value we are going to deliver to the customer? Which kind of 

services/products we are going to provide to satisfy customer? 
5. Customer Relationships What kind of relationship we are having with our customers? 
6. Channels Which type of channels we are using to reach our customer? 
7. Customer Segments Who is our most important customer to run our business model? 
8. Cost Structure What are the costly and expensive things in the business? 
9. Revenue Streams What are the ways to generate money from business? 

 

Detailed explanation about each building block of business model based on literature [64], [67] is 
given below: 

Key Partners: Key Partners is the building block in which business partners and suppliers are 
involved to generate output or to achieve goal of business model. Key partners have direct relationship 
with key activities. Key partners basically do those activities which are essential for successful business. 
They are classified under four categories partnership with non-competitors, partnership with 
competitors, partnership to develop new business, and partnership with supplier. The partnerships can 
be formed to reduce costs and providing infrastructure, to reduce risk and uncertainty in business, to 
expand infrastructure and capacity.     

Key Activities: Key Activities is the building block in which company need to perform some tasks and 
activities in order to achieve goal of business model. The key activities are carried out by key partners. 
Each business model emphasized on some activities which are depends on value proposition required 
for the particular business model. The key activities have direct relation with the value proposition.  
Key activities are mostly depends on the type of business, for example, “video streaming software 
application development” is key activity for “video streaming services” and important part of its 
business model.  Key activities can be classified as follows: 1. Production: production activity mainly 
related to manufacturing firm. Designing, making and delivering a product are important for 
production activity. 2. Problem solving: problem solving is related to the solution offered to individual 
customer’s problem. 3. Network/Platform: networks, match making platforms, software or brands are 
important to perform the activities for business model to work.  

Key Resources: Key Resources consists of the most important assets of company that are required to 
achieve goal of business. Every business model needs some key resources. The key resources are 
important to perform key activities to achieve value proposition for business. Key resources are 
dependent on the type of business or business model. Key resources can be classified as 1. Human: 
human resource is most important key resource for any firm. 2. Financial: each company has their 
financial resources to run business smoothly. 3. Physical: physical resource can be infrastructure like 
buildings, antennas, sites, instruments and machineries. 4. Intellectual: brands, proprietary 
knowledge, patents and copyrights are classified as intellectual resources.  

Value proposition: Value proposition is an important part of business model which describes the 
bunch of services and products which creates value for specific set of customers. The value proposition 
is important to maintain customer loyalty. The value proposition is also important to satisfy customers’ 
requirements and needs.  In some cases, value proposition can be innovative in order to attract more 
and more customers. The important elements of value proposition are 1. Newness: whether value 
proposition has innovative ideas or offers 2. Performance: how current business model enhance 
product and service performance. 3. Customization: how business model can offer customized service 
to individual customers or specific customer segments in order to satisfy their needs. 4. Price: 

Table 4-1: Nine Business Model Building Blocks 
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providing similar product or service at lower cost is a common way to satisfy the requirements of price 
sensitive customers.  

Customer Relationship: Customer relationship describes the type of relationship a firm having 
with their customers. The company need to specify or define what type of relation they having with 
their customers. Customer relationships can be classified based on the customer segments or customer 
grouping or individual customer as follows: 1. Personal assistance: personal assistance is based on 
human cooperation or intercommunication 2. Dedicated personal assistance: Dedicated personal 
assistance is a customer representative specifically allotted for individual customer.  3. Self-service: In 
self-service a service provider does not have direct relation with clients. 4. Automated services:  In 
automated service firm can provide self-service with automated process. 5. Communities: communities 
are important for maintain by company to share knowledge about particular service or solution of 
particular problem.   

Channels: Channel describes the ways by which company reaches out to the customer in order to 
provide specific services to the customers. Channel is important entity between company and 
customers and it helps company to sell their products or services to customers. Channels have several 
functions like increasing knowledge among customers about product and service, to aware customer 
about company’s value proposition, to provide quality service or product customers, and to provide 
customer support. Channels can be classified as direct and indirect channel. Direct channel can be 
classified as sales force and web sale force.  Indirect channel can be classified as own stores, partners’ 
stores and wholesaler.  

Customer Segments: Customer segments describes different group of customers. The customers are 
segmented into several groups in order to serve and reach customers in better way. Customer is the 
heart of the company, without it company cannot survive. In order to satisfy customers’ needs it is 
important to segregate them in several groups or segments. Customer segment can be large or small, 
one or several for particular business.  Some segments of customer markets are 1. Mass market: where 
large number of customers have same needs and problems. 2. Niche Market: where small numbers of 
customers have specialized or tailor made requirements. 3. Segmented market: where large set of 
customers have slightly different value proposition 4. Diversified market: where customer market is 
diversified 5. Multi-sided market: where two or more customer segments are interconnected.  

Cost Structure: Cost structure describes all necessary and related cost incurred to run the business. 
Cost structure can be easily defined after the fixing key resources, key activities and key partnerships. 
Low cost is the important entity to operate particular business and many companies focusses to lower 
business costs. Some business is low cost driven than the others. Business model cost structure can be 
classified into cost-driven and value-driven business models. Cost-driven business model mainly 
focusses on low cost oriented business plans, while value-driven business model focusses on value 
creation and give less important to business costs. Cost structure is made of following elements: 1. 
Fixed costs: it is the costs which remain constant irrespective to volume of products produced. 2. 
Variable costs: it is the cost which varies with volume of products or services delivered.  

Revenue Streams: Revenue streams are the building block which describes the ways from which 
company can generate cash or revenue through sell of their products and services to customers. If 
customers are the heart of business then revenue streams are the nerves which keep business running.  
Any business model involve two types of revenue streams, revenue generated through one time 
transaction, and recurring revenue generated after post-purchase support or by delivering value 
proposition.  There are several ways to generate revenues for example, by selling product, services or 
assets, revenue by usage fee and subscription fee, revenue from renting and leasing, and revenue from 
licencing.  
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4.4 Business model environment 

The thesis talks about inclusion of QoE and Net Neutrality while formulating business models for 
specialized services.  To formulate such business models it is necessary to understand forces and 
factors which affect the business model environment. It is important to know key trends, industry 
forces, macro-economic forces, and market forces which are affecting the business. Net Neutrality is 
sub aspect of regulatory trends and QoE is sub aspect of technology trends, which in turn part of key 
trends which has major implications on telecom business. Hence to understand the implication of Net 
Neutrality and QoE on business models it is pre-request to understand business model environment.   

Business model environment is defined as the collection of internal and external factors or forces 
which effects on the growth, performance and output of a business [60], [61].   The knowledge of the 
business model environment is useful to understand the threats and opportunities for more 
competitive business models. Figure 4-3 shows the business model environment setup.  

 

Business environment are typically classified into two types, 1) internal or micro environment and 2) 
external or macro environment. Micro environment is made of factors which are very immediate to the 
company like customers, suppliers, marketing negotiator, interest groups (pressure groups), 
committee and public. In micro environment, the forces have immediate effect on the performance of 
the organization. In macro environment factors or forces from the external environment of the 
company can affect the business performance. The macro environment forces or factors are cultural, 
political and demographic forces, population growth and government. Any business or organization 
needs to understand the internal or external forces in order to achieve the growth. Alexander 
Osterwalder and Yves Pigneur [64] have created the tool which is helpful to understand the 
environmental forces in structured way. This tool helps to generate strategies which help to 
understand the competitive market, innovation and factors affecting long term growth. Figure 4-3 
shows the general concept of business model environment. This structure is divided into four main 
areas:  market forces, key trends, industry forces and macro-economic trends [67], [68]. Market forces 
focus on market segments, needs and demands, market issues, switching costs, and revenue 
attractiveness. The market forces are important to identify key market segments for company’s growth. 
The key trends are consists of regulatory trends, technology trends, social and cultural trends and 
socioeconomic trends. The key trends shape company’s strategies for innovation, regulatory 
constraints and emerging social trends. The industry forces consist of suppliers and other value 
network actors, stakeholders, competitors and substitute products. The industrial forces helps 

Figure 4-3: Business model environment setup (Adapted from [67]) 

 



 

37 
 

company to understand its market position compared to its competitors. It is basically SWOT 
(strengths, weaknesses, opportunities and threats) analysis of company. Macro-economic forces focus 
on global market conditions, infrastructure, capital markets, commodities, and other resources. The 
macro-economic forces tell which large scale economic condition is affecting the company business.  

Not understanding the internal of external factors affecting business is one of major cause of business 
failures [68]. Hence, it is necessary for any business to draw the challenges coming from internal and 
external forces, and develop company’s response according to it. In current work, business model 
environment is generated for machine to machine and video streaming services.  

4.5 Business model value network 

While designing business model for any service or product it is necessary to consider interest of whole 
network of partners or actors, not marely interest of single actor. The value network diagram is 
important to understand the role played by actors involved in ecosystem as well as their relationship 
with each other [69]. The relationship between these actors or partners in value network is not 
constant and is non-linear because the relations among actors or partners are often changed. Network 
is difficult because of the difficulties of the relationships among involved actors. This situation among 
parties of network makes complicate to design and select business strategies [69]. 

According to researcher Allee [70], value network is defined as “Value network is a complex sets of 
social and technical resources that work together via relationships to create economic value in the form 
of knowledge, intelligence, product (business), services or social good”. According to researcher 
Parolini  [70], defines value network as, “Value network is a set of activities linked together to deliver a 
value proposition at the end consumer”.  

The value network analysis are often used in firms that are dependent on mediating technologies 
[Thompson, 1967] where user or consumer are interconnected. The mediating technologies provide 
interchange relationships among clients or users spread in the different regions and countries of the 
world. The organization or company itself is not the value network but it provides the networking 
service to the end customers. Different examples of organizations that use mediating technology are 
telephone companies, retail banks, insurance companies, and postal services. So the value of providing 
service to a specific customer in the network is depended by the actors or partners which are inter 
connected [71]. 
 
Value network is not only based on actors linking value to other actors involved in network, but also 
depends on delivery of services or products to the customers [71]. The actual network is generated by 
actors, firms and customers. The value is produced in the network through interrelation or linking 
among partners or actors involved in organization, which are going to provide service to the customers. 
In value network value is produced from service, service capacity and service opportunity [71].  
  
The primary activities of value network are network promotion and contract management, service 
provisioning and network infrastructure operation [71]. Network promotion and contract management 
is concerned with attracting new customers to join network and management of contracts governing 
service provisioning and charging. Service provisioning concerned with establishing and maintaining 
links with customers and charging them for services they availed. Network infrastructure activities are 
concerned with maintaining and running physical or digital infrastructure [71]. The secondary 
activities of value network are network infrastructure development and service development [71].   
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The important step towards the business model formulation is to design a value network. Value 
network is a collection of ecosystem actors (partners) that are involved in the business and form a 
network. In this network, it is important to understand what relation each actor is having with other 
actors; and how they are adding value to the product or service by cooperating each other. Value 
network is an important concept in order to get information about the value delivered to the customers 
[72]. Figure 4-4 shows the value network diagram with actors involved as well the relation between 
them.  

As revenues from conventional services is saturating in telecom market, companies are looking to 
generate more revenue through new services like specialized services. In case of specialized services 
the different telecom actors has to compete to each other as well as collaborate with each in order to 
grow together [73]. In order to get incentives of revenue coming from specialized services telecom 
actors have to share their infrastructure and network [73].  

 

 

 

 

 

 

 

Figure 4-4 shows the simple business model value network diagram. It is a general and very basic value 
network diagram for telecom business process. The main actors are Internet service provider (ISP), 
Telecom Equipment Vendor (TEV), Mobile Network Operator (MNO), and End User (EU). 

In any general telecom service, The ISP is the actor which provides Internet services for personal and 
business purpose. The hardware vendor can be a chipset vendor, IC (Integrated circuit provider), 
sensor provider, and Original Equipment Manufacturer (OEM). It supplies hardware parts that are 
necessary for the providing service to the end user. The TEV actor provides connectivity. On other 
hand they act as supplier for MNO. The MNO/MVNO actor which can provides mobile network 
infrastructure i.e antennas, radio equipment. The MNO do the service provisioning and end user 
management. End user is the customer who always comes at receiving end, and important part of 
value network diagram. The customer perception regarding service will determine the success and 
efficiency of other actors and also complete ecosystem. 

To formulate business model for video streaming and M2M services it is necessary to understand basic 
value network diagram with key partners and their interrelationship as the value network diagram 
describes the interdependence of key partners. The value network diagram of video streaming and 
M2M services are constructed based on feedback or opinion of industrial partners involve in this 
project. 
 

 

 

Figure 4-4: Simple business model value network (Adapted from [73]) 

  ISP MNO 

TEV 

EU 



 

39 
 

5 Case scenarios: Video Streaming and Machine to Machine 
communication service. 

The one of the goal of thesis is to study existing business models and propose new business models for 
specialized services like video streaming and M2M service considering QoE and Net Neutrality.  In this 
thesis, video streaming service is selected because it is fastest growing digital specialized service in 
world [7]. M2M service is selected because M2M is an innovative specialized service where digital 
world is connected with real infrastructure [8], also industrial actors involved in current project are 
more interested in video streaming and M2M specialize service due to their business priorities. To get 
this very beginning, it is necessary to understand technical background behind it, like value network, 
and business model environment, which was explained in detail in previous chapter.  

In this chapter, a business model for video streaming service and M2M is presented. Before proceeding 
to these business models it is necessary to understand basic technical background behind it. After basic 
background, value network, business model, and environment forces or factors for video streaming 
and M2M services are presented. The generation of value network, business model and environment 
forces/factors for video streaming and M2M was carried out in consultation with industrial partners 
involved in this project.  

5.1 Video Streaming 

Multimedia applications have seen tremendous growth in the last decade and have become a 
demanding application over the Internet [7], [74]. The report [7] has given detailed analysis of revenue 
earned by live concerts, e-books, videos, movies and games in USA in 2000-2010 periods, which 
indicates the phenomenal rise in multimedia streaming over the Internet. The online music launches 
from production houses’ or individuals; the television industry’s new services through Internet (IPTV) 
are fueling the growth of multimedia streaming. The literature and gaming industry is also benefitted 
from the advances of multimedia streaming over the years [7].   

The video industry is mainly divided into three main sectors, films, television, and online video 
streaming. The distinction between all three sectors is diminishing due to new multi-platform 
distribution and more flexible video delivery mechanisms [7]. The old mechanism of offline video 
distribution through Compact Discs (CDs) and Digital Versatile Discs (DVDs) is continuing to decline. 
PricewaterhouseCoopers projected that overall video industry sector will grow from $31.04 billion in 
2012 to $36.35 billion in 2017 in USA, when it will represent more than a third of the global industry 
[7]. The bulk of this growth will come from streaming services like Netflix, Hulu and Amazon, while 
the box office remains the largest revenue stream. The online video market is also huge, and the 
amount of content is staggering. YouTube, the largest online video site, receives over a billion visitors a 
month who collectively watch over 6 billion-hours’ worth of video [7]. As an alternative to YouTube a 
live video streaming service named as Twitch was launched in 2011 and now becoming popular in USA. 
The social media is also fueling growth of video streaming by sharing videos and music. According to 
the report [75], the revenue from video streaming services in USA is increased by 29% to $5.1 billion in 
2015 compare to the previous year. The US home entertainment industry which includes services from 
cable, satellite, and telco TV has revenues of $105 billion, which has increased by just 3% in 2015. 
Currently video streaming services has nearly 5% of market shares and increasing rapidly day by day.  

With rapid increase in bandwidth and computing power the video streaming is becoming more 
popular over Internet after data and audio services. The Moving Picture Experts Group (MPEG-4) and 
H.26x standards have been standardizing various technologies for applications related to streaming 
media [76], [77]. The users are using different players for viewing streamed videos; the popular players 
are Apple’s Quick Time, Microsoft’s Windows Media Player and Real Network’s RealPlayer [76]. For 
distribution of videos over Internet applications are using Unicast, where point to point 
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communication is established between client and server [76]. Now days the Multicast applications are 
taking shape with advances in the Internet technology.   

Despite the growth in availability of broadband technology, and popularity of video streaming, there 
are numerous technical and business challenges in front of video streaming industry.  The technical 
challenges are progress in video compression, the quality of video streaming systems is still not on par 
with Standard Definition Television (SDTV) and even further from High Definition Television (HDTV) 
[74], [76], [77]. This is due to the network which does not offer any guaranteed quality of service (QoS) 
and where bandwidth, delay and losses may vary unexpectedly. The Internet infrastructure is also 
lacking in order to provide high quality video services.  The business challenges include lack of 
strategies for cost effective streaming services and lack of business models compatible with new rules 
and regulations [76], [77]. Recent overviews and developments in the field of video streaming 
technology can be found in [74], [76], [77].  

5.1.1 Video streaming working (flow chart) 

Video streaming is just a way to transfer data in a steady stream like a river, so that it go out and user 
get listen and watch it in real time when the data comes in. To understand video streaming concept 
and technically working of it, here the block diagram of video streaming working process is explained 
(see Figure 5-1). There are five major blocks, full movie (original content), compressed movie 
(compressed content), receiver (decompressor), buffer and user. Here, a movie (original content) can 
be compressed by compressor in order to reduce its size. Now the compressed movie gets into the 
stream and received by the program. The program puts data in buffer, which then sends it to the user. 
From users perspective everything work smoothly and look like a continuous process. 

 

 

 

 

 

 

 

 

 

 

 

5.1.2 Video streaming scenarios  

Before presenting business model for video streaming it is necessary to discuss video streaming 
scenarios, as different video streaming services like IPTV, YouTube, Netflix uses ways and techniques 
to reach to customers. Based on literature and initial input from industrial representatives from Telia, 
Tele2, Ericsson, NTK, Edgeware and regulatory body the video scenarios are classified as  

Long Movie  

(Original Content) 

Compressed 
Movie 

Received 

Buffer 
User 

Figure 5-1: Block diagram of video streaming 
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x ”Direct” to Internet 
x 3rd party-  Content Dilivery Network (CDN) off-loaded 
x Operator’s CDN 
x CDN at Internet Exchanges 

During subsequent discussions it was clear that for the sake of the thesis only main three scenarios can 
be considered 

x ”Direct” to Internet 
x Operator’s CDN 
x Content Provider CDN 

According to the industrial representatives (partners), the most important implications for the service 
differentiation and the Net Neutrality analysis are placed in the wireless access network between the 
mobile operator and the end user. The QoE of service can judged after end users feedback and opinion 
after experiencing service, different video streaming services can have different level of quality 
experience. The QoE of video streaming service can be judged by display quality and transport quality 
[78]. The good display quality ensures that streamed video should have best clarity, and good transport 
quality ensures time taken by video to buffer or re-buffer should be minimal. As different elements and 
actors are involved in video streaming value network, it becomes difficult to ensure accountability. The 
overall QoE of video streaming service is depends on quality of content, performance of content 
distribution network, performance of network operator and device used, and user behavior [78]. 
According to most experts, starting time, rebuffering time and average bit rate are three important 
metric that have most impact on quality of experience [78]. In future it is expected that there will be 
online tool which can give real time experience of video streaming services [78].      

”Direct” to Internet 

The figure 5-2 shows Direct to Internet video scenario. In Direct to Internet video scenario, streaming 
server, Internet network and Mobile Network Operator (MNO) constitutes the joint infrastructure to 
pass the video content from video generator (input) to the end user (customers). The video sources and 
encoders generate the video content. The video files send to a streaming server. The Streaming server 
sends video files on demand over the IP network. In this infrastructure “on network CDN” is absent. 
Internet service provider (ISP)/MNO have role to dump pipe through which video content is passing 
towards end user. Direct to Internet scenario is focusses on equal access to all users without any 
discrimination.  

 

 

Operator’s CDN 

The figure 5-3 shows operator’s CDN video scenario. In operator’s CDN video scenario operator’s CDN 
and MNO infrastructure considered as joint infrastructure excluding streaming server to pass the 
video content from video generator (input) to the end user. Streaming server is separated from the 
joint infrastructure body. The video files send to a streaming server. Streaming server sends video files 
on demand over the IP network. The CDN has closer relation to the MNO infrastructure. Purpose of 

Figure 5-2: Direct to Internet video scenario 
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CDN is to deliver video content speedily to the end user. Operator’s CDN video scenario is an 
alternative to video traffic prioritization because, the CDN act as fast lanes for passing video traffic 
towards end user.  

 

 

Content Provider CDN.  

The figure 5-4 shows content providers CDN video scenario. In content providers CDN video scenario, 
streaming server and provider’s CDN considered as joint infrastructure excluding MNO infrastructure 
to pass the video content from video generator (input) to the end user. MNO infrastructure is 
separated from the joint infrastructure body. The video files send to a streaming server. Streaming 
server sends video files on demand over the IP network. The CDN has closer relation to the ISP 
infrastructure. Here, CDN delivers video content speedily to the end user. Content providers CDN 
video scenario is alternative to the video traffic prioritization because, the CDN act as fast lanes for 
passing video traffic towards end users.  

 

 

5.2 Value network analysis for video streaming service 

This chapter aims to present new business model for video streaming service considering QoE and Net 
Neutrality. The value network diagram is important to understand role played by actors involved in 
ecosystem as well as their relationship with each other. In this thesis to formulate business models for 
video streaming service it is necessary to understand key partners and their interrelationship, the value 
network diagram describes the interdependence. The value network diagram constructed based on 
feedback or opinion of industrial partners involve in this project. The activity is conducted to construct 
the value network diagram of video streaming based on inputs from industrial experts.  

The value network is a collection of ecosystem actors (companies) that are involved in the business and 
form a network. In this network, it is important to understand what relation each actor is having with 
other actors; and they are adding value to the product or service by cooperating each other. Value 
network is an important concept in order to get information about the value delivered to the customers 
[72]. Figure 5-5 shows the value network diagram for video streaming service. The figure 5-5 shows 
actors involved in the video streaming service as well the relation between them. This diagram consists 
of ecosystem of the video streaming service.  

Figure 5-3: Operator’s CDN video scenario 

Figure 5-4: Content Provider CDN video scenario  
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The content provider, network vendor, network provider and end users are the actors involved in 
ecosystem of video streaming service. The regulatory body is not an actor of video streaming ecosystem 
but influences the relation between other actors. In this ecosystem regulatory body has relation with 
the network vendor and network provider. Regulatory body makes rules and regulations, so it is 
important for network vendor and network provider to understand the rules regulation before 
providing any service. Network vendor and network provider directly connected to end user 
(customer). Content provider has relation in between network vendor and network provider. This 
value network diagram is important to understand the relation between actors present in the 
ecosystem. The content providers are important part of the value network diagram, as they are the 
supplier of service and satisfy the customer service. For Sweden, Telia and Tele2 are content providers 
for video streaming service. 

 

 

                                  Figure 5-5: Value network diagram for video streaming 

5.3 Business model for video streaming service 

This section presents business model for video streaming service after the value network generation for 
video streaming service. The business model for video streaming is compatible with QoE and Net 
Neutrality. All information to construct business model is gathered from business model activity which 
was conducted with industrial experts, later the business model is verified by industrial experts. In 
meeting a blank canvas sheets are given to industrial experts and they are told to fill it after discussion, 
which were later collected by authors to combine them together and form one business canvas.   

The business model canvas for video streaming service with QoE and considering Net Neutrality 
regulations is shown below (see figure 5-6). The detailed explanation about each building block of 
video streaming business model is given below:  

1.  Key partners: The content provider is the main key partner of business model for video streaming 
service which supplies or provides the video content as input to the business. Key partners perform 
business activities to achieve the goal of business model.  

2. Key activities: The key activities of video streaming business model are service provisioning, service 
promotion/building market, managing traffic/technical capabilities, content closer to the end user 
CDN-offloaded and billing. These key activities of video streaming business model are necessary to 
provide video streaming service to the end user.  
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3. Key resources: The key resources of video streaming business model are software developers, 
existing setup software and hardware, billing system and traffic provision tools. Key resources are 
important in order to perform key activities to make business model work.   

4. Value proposition: The value proposition of video streaming service are marketing their channel 
(pipe) as the best channel for video service provision, and advertising own brand. In this business 
model providing good video streaming service based on QoE concept to customers is the main value in 
order to satisfy or delight customers. The video streaming service should compatible with Net 
Neutrality regulations.  

5. Customer relationships: The customer relationships of video streaming service are automated 
services, communities, contracts and price plan based on differentiation. Customer relationship 
describes the type of relationship having with their customer while providing video streaming service 
to customers.  

6. Channels: The video streaming services reaches towards customer through channels that are 
mobile/content provider webpages, apps. Channel describes the ways by which company reaches out 
to the end users in order to provide video streaming service to the end users. 

7. Customer segments: The customers segments of video streaming service are premium vs. non 
Premium content users, free vs. paid video content, volume/time users and premium corporate users. 
Customer segments describes different group of customers. 

8. Cost Structure: The cost structures of video streaming service are build the network and traffic 
management capabilities. The cost structure describes all necessary and related cost incurred to run 
the video streaming service business. 

9. Revenue streams: The revenue streams of video streaming are service revenue attached to a 
subscription fee, up/down streams, fees for the ads in the content, sponsored data and companies 
paying to guarantee users access to their services even when they ”run out of bytes”. The revenue 
streams are the building block which describes the ways from which video streaming service can 
generate money or revenue through sell of their video streaming services to the end user or customers. 
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Key Partners 
 
x Content 

provider 

Key Activities 
 
x Service provisioning  
x Service 

promotion/Building 
market  

x Managing 
traffic/Technical 
capabilities 

x User(CDN-offloaded) 
x Billing 

Value Proposition 
 
x Marketing 

“pipe” as the 
best one for 
video service 
provision 

x My brand is the 
best to watch 
videos 

x Ensuring Good 
QoE  

x Compatible with 
Net Neutrality 
Regulations 

Customer relationships 
 
x Automated services 
x Communities 
x Contracts 
x Price plan based on 

differentiation  

Customer segments 
 
x Premium vs. 

Non-premium 
content users 

x Free vs. Paid 
video content 

x Volume/Time 
users 

x Premium 
corporate users 

Key Resources 
 
x Software developers 
x Existing setup 

software and 
hardware  

x Billing system 
x Traffic, prioritization 

tools 
 

Channels 
 
x Mobile/Content 

provider web 
x Partners ecosystem 

Cost Structure  
 
x Build the network 
x Traffic management capabilities 

Revenue Streams 
 
x Service revenue attached to a subscription fee  
x Up/Down streams 
x Fees for the ads in the content 
x Sponsored data 
x Companies paying to guarantee users access to their 

services even when they “run out of bytes” 

 

 

5.4 Business model environment for video streaming service 

This section presents business model environment for video streaming service taking clue from 
business model presented in previous section. Business model environment tells about forces and 
factors affecting video streaming business. The business model environment considers QoE and Net 
Neutrality aspects, and it also shows under which category they fall. All information to construct 
business model environment is gathered from activity which was conducted with industrial experts, 
later the business model environment is verified by industrial experts. 

The figure 5-7 shows the business model environment for video streaming service. The video streaming 
environment is generated from the discussion carried out by author with industrial representatives on 
Net Neutrality and Quality of Experience project in meeting held at KTH on 21st March 2016. At first, 
the video streaming environment structure is divided into four factors or forces:  market forces, key 
trends, industry forces and macro-economic trends as per discussed in section 4.4 of chapter 4. 

Figure 5-6: Business model for video streaming service 
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The important market forces of the video streaming business model environment are noted in Figure 
5-7. All market segments are growing but the younger generation is the major market segment which is 
driving the growth of business. The customers’ needs an access to global Internet contents from 
anywhere and anytime. Flawless availability of global content is the key market issue. Special interests 
in specific content, contract time on bundle and device costs are the main reasons because of which 
customers are switching business to competitors. Content right to user can attract revenue.  

Macro-economic forces of video streaming business model environment are shown in Figure 5-8. 
According to the industrial representatives, the current global market conditions is flat or declining in 
some arears although there is chances of market revival in future.  The required amount of funding is 
available for video streaming service. The content cost may be on the rise due to various aspects in the 
business. Considering growth in future many companies are coming forward in investing video 
streaming services, hence this service has good financial infrastructure in place.  

The Industry forces of video streaming business model environment are suppliers, stakeholders, 
competitors, new entrants and substitute products. The content rights owners are important key 
partner for video streaming business. Regulator and content rights owners are the stakeholders 
influences the video streaming business. Cable operators, broadcast providers and satellite TV 
providers are the main competitors for this business.  Currently, new companies like Netflix and TiBO 

Figure 5-7: Business model environment for video streaming 
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are the new insurgents in this business.  Substitute’s products and services for video streaming services 
are You Tube, Facebook, and video sharing apps like Periscope.  

Key trends are important forces of video streaming business model environment due to dynamic 
nature of the business. Improved performance, improved quality, interactivity and device development 
are the current technological trends which are shaping the business. Regulatory aspects like Net 
Neutrality rules and regulations are important to consider in order follow legal aspects and win 
customers perceptions while doing business. The social trends which increasing popularity of video 
streaming service is on-demand and interactive services. The changes in socio-economic aspect of 
society are fuelling the growth of video streaming business. For younger generations the accessibility to 
mobile and Internet is becoming essential, also the subscription based services are rapidly increasing. 
These social-economical changes are helpful for growth of video streaming services.  

5.5 Implications of Net Neutrality regulations on video streaming business 
model 

The Net Neutrality regulations has potential impacts on business models of video streaming services 
on all telecom actors including mobile operators and content providers. 

The EU Net Neutrality regulation does not bar or regulate QoE concept, hence QoE concept is included 
in business model for video streaming service. Ensuring good QoE is an important tool to increase 
value proposition of product. According to EU Net Neutrality rules fast lanes are allowed for 
specialized services, this ensures that the minimum QoS is maintained. The enhanced quality due to 
separate lanes increases the value of services like video streaming. This fact is taken into consideration 
while formulating business model for video streaming service. Hence, QoE and compatibility with Net 
Neutrality is now important part of value proposition of video streaming business model. 

The Net Neutrality regulations are considered in regulatory trends while formulating business model 
environment for video streaming service. The regulatory trends are part of key trends which is a major 
force affecting the business environment. Hence, business model environment for video streaming 
service is constructed in a such way that it does not breaks basic Net Neutrality rules and does not 
disturbs common internet services.   

The Net Neutrality regulation in EU does not regulate or restrict customization of services. Hence, 
customized M2M services can be provided to group of customers in order to enhance their experience 
of using service. For example, when providing video streaming service to customer the service can be 
optimized and customized based on type of device connected, size and quality of video content, on 
capacity and requirement of customers. If video streaming services are provided through different 
dedicated infrastructure like separate lanes, then service provider could differentiate the traffic based 
on needs of requirements of customers, as such provisions may not break Net Neutrality rules.  

Taking clue from EU Net Neutrality regulations, video streaming services like Spotify, YouTube etc. 
could be provided as zero-rating services. But when providing these services under zero-rating 
category fast lanes or differentiation in quality and speed are not allowed as it may hamper other 
Internet access services. Also blocking, throttling and prioritization are not allowed for zero-rating 
video streaming services. A single video streaming service like Spotify or multiple video streaming 
services like Spotify with You Tube can be provided to attract more customers.   

5.6 Machine to Machine (M2M) communication service 

A simple definition of M2M communication is, it is communication between two or more devices 
through wired or wireless connection. According to major multinational telecom giant Vodafone [8], 
M2M is a central concept of Internet of Things (IoT), and it is one of the future technologies that have 
capacity to transform the world. The basic idea behind M2M service is the sensors and other electronic 
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devices are attached to the remote machine; the machine will capture the data and share it with central 
processing unit. The data is then processed in order to capture meaningful information; the generated 
information is then used to take better decision and supervision. The M2M service has applications in 
automotive, electronics, retail, energy, healthcare, manufacturing, transport, and social sectors [8].   
 
Although M2M concept is gaining popularity in businesses and academics, its’ roots can be traced in 
the period of World War II [79]. The M2M concept was proposed to have communication between 
flying fighter jets of friendly nations by using sensors, in order to avoid fire from friendly aircraft. To 
have efficient M2M service a large capacity central capacity unit, advanced Internet protocol and 
advance infrastructure is required. Fortunately from last one decade a considerable progress are made 
in all fronts [8], [79], two important factors are propagating growth of M2M services: First, the sensors 
and electronics devices are becoming more advance and cheaper; second, the network capacity is 
increasing rapidly [79].  Several companies have started using M2M services for their businesses, for 
example Hertz uses M2M service to locate and track rental cars, and can even unlock the car remotely 
in case of emergency [79]. Along with all supportive ecosystems, there are some threats to M2M 
services. One of the major threats is security, currently there is no full-proof security arrangements for 
M2M services. Also reliability, availability, and cost effectiveness also major factors which need to be 
addressed for smooth expansion of M2M services. In all over world the investment in M2M services 
are increasing, in particular in Sweden TeliaSonera, Tele 2, and Ericsson are heavily investing into 
M2M services [80], [81].  

5.6.1 M2M service working (flow chart) 

The sensors, processors, gateways, and applications are the four basic building blocks M2M services 
[82]. Each of these blocks has to have their own feature in order to make a useful M2M service system.  
To understand M2M system and technically working of it, here the basic block diagram of M2M 
working process is explained (see Fig 5-8). This block diagram can help to understand the technical 
characteristics of M2M services. Technical characteristics and working of each block of M2M system is 
explained as follows. 

Sensors are important elements whose purpose is to gather data in order to indicate system’s current 
state. There are varieties of sensors including mechanical, electrical, thermal, and optical sensors, but 
for M2M services the sensor which can communicate and provides data are important. Sensors are 
front end M2M devices. To identify each sensor device it is necessary for them to have a unique IP 
address. Sensors should be active in the outside environment in order to measure real time data results 
[82]. There are different types of sensors available in market and they can be chosen depend on their 
characteristics. Some examples are like gas sensors, temperature sensors, humidity sensor, ultrasonic 
sensor, moisture sensor, water quality sensor and pressure sensor etc. 

Processors are the brain of M2M system. Their main function is to process the input raw data collected 
by the sensor, and analyze it in order to produce the valuable results. In real time working 
environment the processor is an important element, and they control the applications [82]. After 
production of final data results it is important to secure them in order to achieve security of M2M 
services. The data coming in and out from the processor is encrypted and decrypted. Different types of 
microcontrollers and embedded hardware devices are the example of processors which process the 
input data results.  

Gateways are referred as a component of the hardware networking. In communication network every 
node of network has connection with other node of network which uses different protocols. A gateway 
which contains components such as impedance matching device, protocol translator, fault isolators 
and rate converters. In simple words we can say gateway helps in communication data on network. 
Network connectivity is important for M2M communication system. Examples of network gateways 
are Local Area Network (LAN), Wide Area Network (WAN), and Personal Area Network (PAN) [82]. 
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Applications are the last and important element of the M2M system and controlled by the user [82]. 
Applications are necessary to utilize all collected data. These applications are cloud based which are 
responsible for communicating with the end users. Examples of applications are security systems, 
home automation systems, industrial automation systems, agriculture automation system and 
connected cars with electronic and Information Technology (IT) system [82].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.7 Value network analysis for M2M service 

This chapter aims to present new business model for M2M service considering QoE and Net 
Neutrality.  The value network diagram is important to understand role played by actors involved in 
ecosystem as well as their relationship with each other.  In this thesis to formulate business models for 
M2M service it is necessary to understand key partners and their interrelationship, the value network 
diagram describes the interdependence. The value network diagram constructed based on feedback or 
opinion of industrial partners involve in this project. The activity is conducted to construct the value 
network diagram of M2M based on inputs from industrial experts.  

The next step towards the business model formulation is to design a value network. Value network is a 
collection of ecosystem actors (companies) that are involved in the business and form a network. In 
this network, it is important to understand what relation each actor is having with other actors; and 
they are adding value to the product or service by cooperating each other. Value network is an 
important concept in order to get information about the value delivered to the customers [72]. Figure 
5-9 shows the value network diagram for M2M service. The figure shows actors involved in the M2M 
service as well the relation between them. This diagram consists of ecosystem of the M2M service.  

The content provider, network vendor, M2M provider, device manufacturer (OEM) and end users are 
the actors involved in ecosystem of M2M service. The regulatory body is not an actor of M2M 
ecosystem but influences the relation between other actors. In this ecosystem regulatory body has 
relation with all other partners or actors. Regulatory body makes rules and regulations, so it is 
important to have relation with all other actors involved in the ecosystem to understand the rules 
regulation before providing any service. Content provider has relation in between network vendor and 
End user. M2M provider has relation in between Network vendor, end user and device manufacturer 
(OEM). Network vendor and device manufacturer (OEM) both having direct relation with end user. 

                      Figure 5-8:  Block diagram of M2M Service 
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The device manufacturers (OEM) have relation with the network vendor. This value network diagram 
is important to understand the relation between actors present in the ecosystem.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.8 Business model analysis for M2M service 

This section presents business model for M2M service after the value network generation for M2M 
service. The business model for M2M is compatible with QoE and Net Neutrality. All information to 
construct business model is gathered from activity which was conducted with industrial experts, later 
the business model is verified by industrial experts. 

The business model canvas for M2M service with QoE and considering Net Neutrality regulations is 
shown below (see figure 5-10). The detailed explanation about each building block of M2M service 
business model is given below:  
 
1.  Key partners: The key partner of business model for M2M service are infrastructure providers, 
mobile operators, Internet service providers, data management and analytics, advertisers, application 
developers, regulators, government, and customers. Key partners perform business activities to 
achieve the goal of business model. 

2. Key activities: The key activities of M2M service business model are application development, 
marketing, pricing model, content management, providing service, and develop ecosystems. These key 
activities of M2M service business model are necessary to perform in order to provide M2M  service to 
the end user.  

3. Key resources: The key resources M2M business model are apps and portals, mobile, sensor devices, 
tools, hardware infrastructure, software infrastructure, economy, funds, human resources like 
researchers, engineers, technicians and managers. Key resources are important in order to perform key 
activities to make business model work.  
 
4. Value proposition: The Value proposition of M2M service are real time information, resource 
management and optimization, service include specialize app like web browser, integrating with 
ecosystem, mobility, reliability, integrity and security. In this business model providing good M2M 

Figure 5-9: Value network diagram for M2M service 
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service based on QoE concept to customers is the main value in order to satisfy or delight customers. 
M2M service should compatible with Net Neutrality regulations. 

5. Customer relationships: The customer relationships of M2M service are good customer care system, 
attractive subscription packages, innovative services, customer training and innovative marketing 
approach. Customer relationship describes the type of relationship having with their customer while 
providing M2M service to the end user.  

6. Channels: The M2M service reaches towards customers through channels that are SMS, MMS, and 
Near Field Communication (NFC), connected portable devices like smartphone, tablets and 
portals/websites to provide information. Channel describes the ways by which company reaches out to 
the customer in order to provide M2M service to the end users. 
 
7. Customer segments: The customer segments of M2M service are educational institutes; health care 
centres, transport services, government agencies, business sectors, agriculture sectors, military 
applications and utility. Customer segments describes different group of customers. 

8. Cost Structure: The cost structures of M2M service are infrastructure/network cost, 
application/service manufacturing cost, data management cost, device/equipment manufacturing cost, 
maintenance and operating cost and customer care. The cost structure describes all necessary and 
related cost incurred to run the M2M service business. 

9. Revenue streams: Revenue streams of M2M service are service enablement and provisioning 
charges, subscription fees/data access fee, transaction share of revenue, advertising revenue, download 
fee, specialize and customize services fee and devices/ sensors. 
The revenue streams are the building block which describes the ways from which M2M service can 
generate money or revenue through sell of their M2M services to the end user or customers. 
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Figure 5-10: Business model for M2M service 
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5.9 Business model environment for M2M service 

This section presents business model environment for M2M service taking clue from business model 
presented in previous section. Business model environment tells about forces and factors affecting 
M2M business. The business model environment considers QoE and Net Neutrality aspects, and it also 
shows under which category they fall. All information to construct business model environment is 
gathered from activity which was conducted with industrial experts, later the business model 
environment is verified by industrial experts. 

The figure 5-11 shows the business model environment for M2M service. The M2M environment is 
generated from the discussion carried out by author with industrial representatives on Net Neutrality 
and Quality of Experience project in meeting held at KTH on 21st March 2016. At first, the M2M 
environment structure is divided into four factors or forces:  market forces, key trends, industry forces 
and macro-economic trends as per discussed in section 4.4 of chapter 4. 

The important market forces of the M2M business model environment are noted in figure 5-11. In 
M2M business model environment customer segments are connected cars, connected health devices, 
industrial automation, logistics, and IT services. Currently, the customer needs and demands are 
increasing in all customer segments. The customer needs cost savings and efficiency, convenience and 
tailor made services.  The cost savings and efficiency, cost (charging) per standardization are the main 
key market issues. The lack of standards is the main reasons of which customers are switching 
business to the competitors. More flexibility to pay, larger margins and customized services can attract 
users in order to garner revenues.  

Macro-economic forces of M2M business model environment are shown in Figure 5-11. According to 
the industrial representatives, the current global market conditions are encouraging and economy is 
flourishing. The required amount of funding is available for M2M service in order to penetrate the 
market. The scarcity of resources including human talent is main challenge in front of M2M business.  
There are expectations on falling component prices from the market. Considering growth in future, 
many companies are coming forward in investing M2M services, currently M2M services has good  
infrastructure, access to suppliers and customers.  

The Industry forces of M2M business model environment are suppliers, stakeholders, competitors, 
new entrants. The suppliers of key components, integrators, equipment manufacturers like Volvo, 
Tesla, and OTT service providers are important key partner for M2M services. Regulators, government 
and society are the stakeholders who can influence the M2M business. Operators, integrators, 
equipment manufacturers like Volvo (car manufacturer) are the main competitors for this business.  
Currently, integrators and system providers are the new insurgents in this business.  Substitute’s 
products and services for M2M services are fixed networks and Wi-Fi services.  

Key trends are important forces of M2M service business model environment due to dynamic nature of 
the business. Services like 5G, LTE, Wi-Fi, and Bluetooth are the current technological trends which 
are shaping the business.  Regulatory aspects like Net Neutrality rules and regulations are important to 
consider in order follow legal aspects and win customers perceptions while doing business. Integrity, 
privacy, and data protection are also need to consider while providing M2M service.  Automation of 
home and industries are the new social trends in this business.  The changes in socio-economic aspects 
of society are fuelling the growth of M2M business. For example, for elderly people the accessibility to 
healthcare is becoming essential, and the younger generation expecting that the world should be 
connected digitally. These current social-economical changes are helpful for the growth of M2M 
service. 
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5.10 Implications of Net Neutrality regulations on M2M business model 

The Net Neutrality regulation has potential impacts on business models of M2M services on all 
telecom actors including mobile operators and content providers. 

The EU Net Neutrality regulations does not bar or regulate QoE concept, hence QoE concept is 
included in business model for M2M service. Ensuring good QoE is an important tool to increase value 
proposition of product. According to EU Net Neutrality rules fast lanes are allowed for specialized 
services, this ensures that the minimum QoS is maintained. The enhanced quality due to separate 
lanes increases the value of services like M2M. This fact is taken into consideration while formulating 
business model for M2M service. Hence, QoE and compatibility with Net Neutrality is now important 
part of value proposition of M2M business model. 

The Net Neutrality regulations are considered in regulatory trends while formulating business model 
environment for M2M service. The regulatory trends are part of key trends which is a major force 
affecting the business environment. Hence, business model environment for M2M service is 
constructed in a way that it does not breaks basic Net Neutrality rules and does not disturbs common 
internet services. 

The Net Neutrality regulation in EU does not regulate or restrict customization of services. Hence, 
customized M2M services can be provided to group of customers in order to enhance their experience 
of using service. For example, when providing connectivity of mobile with household customer 
electronics, depending on number and type of electronics, capacity and requirement of customers, 
different customized service can be offered. If M2M services are provided through different dedicated 

Figure 5-11: Business model environment for M2M service 
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infrastructure like separate lanes, then service provider could differentiate the traffic based on needs of 
requirements of customers, as such provisions may not break Net Neutrality rules.  

Taking clue from EU Net Neutrality regulations, basic M2M services like connecting mobile with 
vehicle entertainment system, or connecting mobile with utility meters could be provided as zero-
rating services. But when providing these services under zero-rating category fast lanes or 
differentiation in quality and speed are not allowed as it may hamper other Internet access services. 
Also blocking, throttling and prioritization are not allowed for zero-rating M2M services. The zero-
rating M2M service can be offered for single service or several services as no rule in EU Net Neutrality 
law bans these type of services. 
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6 Discussion 

The objective of current thesis was to investigate implication of Net Neutrality regulation on business 
models of telecom operators along with analyzing QoE parameters. Before doing this, it was necessary 
to study Net Neutrality regulations in depth all over globe. 
  
The work on Net Neutrality concept is started with reading several regulatory reports made by 
regulatory bodies of various countries all over world. Also important literature review was carried out 
in order to understand and define Net Neutrality terms and concept. In the current work Net 
Neutrality regulations in countries or region like USA, EU, Netherlands, Slovenia, Sweden and India 
are presented in detail.  
 
As discussed in introduction chapter of the thesis, telecom companies are looking for innovative ways 
in order to generate more revenue due to fierce competition in the telecom market. To increase 
revenue and customer base companies are emphasizing on services like specialized services, 
customized services, and zero rating services. Also, companies are more focused on Quality of 
Experience (QoE) factor in order to decrease customer churn. However, providing these services is not 
straightforward because some of aspects of these services are need to be tested with respect to Net 
Neutrality rules. Hence, telecom companies have to study Net Neutrality regulations thoroughly before 
rolling out these innovative services in order to avoid future regulatory trouble and bad market 
perception. The QoE concept and its importance in formulating business models are analyzed by 
conducting several activities and interviews with industrial representatives.  
 
The QoE is not a service but a quality measuring concept. In old business models, companies use to 
emphasize on quality of service and not on customers experience. In some case it happens that 
customers are not happy even if he get quality service as his expectations are different compared to 
what being offered. In QoE concept, the quality service is provided according to customer expectations 
and his feedback continuously tracked in order to provide better service. Many telecom companies are 
employing QoE concept in their business model in order to decrease customer churn. As per EU Net 
Neutrality law [42], there are no specific restrictions or guidelines for QoE concept in any telecom 
services. Hence, after discussing this issue with telecom experts in Sweden and reading several EU 
reports [27], [34], [42], author concludes that QoE concept can be employed in business model. As 
specialized and zero-rating services are allowed in Sweden, QoE concept can be easily employed for 
these services without any major regulatory roadblocks. In current thesis, business models for M2M 
and video streaming services are formulated considering QoE and Net Neutrality regulations.  
 
Although the current thesis studies Net Neutrality rules in important countries and regions all over 
globe, the focus of the current work is on Sweden as the work is carried out in collaboration with 
Swedish telecom operators. The implication of EU Net Neutrality regulations [42] on customized 
services, specialized services, and zero rating services in context with Swedish telecom market are 
presented.  
 
The specialized services are those which are different from common Internet services and provided 
with faster speed and better quality. Some examples of specialized services are video streaming, M2M 
services, high quality VoIP services, IPTV services, healthcare services etc. These services are different 
than common Internet access services and need to be optimized for speed, content and quality in order 
to enhance customers’ experience. These services are generally satisfies the QoE parameters. Currently 
in Sweden, many automobile companies like Volvo are working on car to car or car to infrastructure 
communication along with companies like Ericsson [83], [84].  Companies like Netflix, Spotify, and 
Viaplay are offering various attractive packages for video streaming service in Sweden [85].  
 
According to EU rule [42] which is applicable to Sweden, the specialized services are allowed as long as 
there additional network capacity is provided and regular public Internet traffic is not disturbed. The 
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Net Neutrality regulations are considered in regulatory trends while formulating business models 
environment for M2M and video streaming services. The regulatory trends are part of key trends 
which is a major force affecting the business environments of specialized services. The Net Neutrality 
regulations does not bar or regulate QoE concept, hence QoE based business models proposed for 
M2M and video streaming service are compatible with Net Neutrality regulations. Fast lanes are 
allowed for specialized services which are essential for maintaining minimum quality, this enhances 
value proposition of specialized services. For example, connected cars or healthcare services need real 
time analysis and connection, any lag or delay may have serious ramifications on these services. 
Hence, as long as these services do not affect common Internet access services and Net Neutrality 
regulations they are allowed in Sweden as per EU 2015 rule [42].  
 
Customized services are those services which are tailor-made for specific customer or group of 
customers. These services are generally offered by telecom operators or service providers in order to 
attract specific group of customers or enter in to niche market. For example, an Internet provider can 
provide service to student hostel with certain restrictions on downloading, online gaming etc. with 
lower charges than usual market rates.   There are no specific rules on customized services in EU net 
Neutrality regulations [42]. Hence, after discussing this issue with telecom expert in Sweden and 
reading several EU reports [27], [34], [42], author concludes that the customized services are allowed 
as long as it does not violate Net neutrality rules.  
 
Zero rating services means that some websites/services/apps don’t count against users’ data use. 
Telecom companies or service providers offer such services in order to gain more market share by 
attracting customers. For example, some telecom operators provide free access to social sites like 
Facebook, some access free access to video streaming site like YouTube.  This free access helps telecom 
operators to attract more customers which spend more time on these specific services.  As per EU rule 
[41], zero-rating services are allowed in EU including Sweden as long as they don’t break non-
discriminatory traffic rules. Recently, in Sweden telecom giant Telia joined hands with social media 
giant Facebook to provide free access to Facebook for its customers [45]. Hence, Swedish customers of 
Telia will access Facebook without consuming their data limit. As EU rule allows zero-rating service 
there are no roadblocks while providing zero-rating services in Sweden.  In future, it is expected that 
more and more Swedish telecom operators will provide zero-rating services. 
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7 Conclusions and future work 

In this chapter the conclusions and future roadmap based on current work are presented. In 
conclusion section it is verified that the current research satisfies the preselected research questions 
and pre-stated goals. Future work lays new roadmap based on current work.   

7.1 Conclusions 

The current study was undertaken to formulate QoE based business models with considering Net 
Neutrality regulations. To study Net Neutrality regulations with its implication on business strategies 
was one of the main goals. After a thorough research, literature review and field work, QoE based 
business models are proposed for M2M and video streaming services which fit into Net Neutrality 
framework. In Sweden, EU Net Neutrality regulations are applicable, and by studying these 
regulations it is concluded that the specialized services like M2M and video streaming are allowed in 
Sweden as long as it does not disturb public internet service. This fact is taken into consideration while 
formulating business models for M2M and video streaming services. 
 

The business models presented for M2M and video streaming services answers the preselected 
research questions. The first research question is, how QoE based business models are fit into Net 
Neutrality framework. The Net Neutrality regulations are considered in regulatory trends while 
formulating business models environment for M2M and video streaming services. The regulatory 
trends are part of key trends which is a major force affecting the business environments. By creating 
separate infrastructure with enhanced quality a specialized service with user demanded speed can be 
provided in Sweden. Business strategies for specialized services in Sweden do not see any major legal 
roadblock due to Net Neutrality regulations as long as they do not disrupts public internet as per EU 
rule.  The Net Neutrality regulations does not bar or regulate QoE concept, hence QoE based business 
models proposed for M2M and video streaming service are compatible with Net Neutrality regulations. 

 

The second research question is, how the Net Neutrality guides the business strategies in telecom 
market. As per EU law, customized services are allowed in Sweden as long as they follow basic Net 
Neutrality rules. Also there is no specific rule which disallows QoE concept.  Hence, QoE based 
business models does not see any major regulatory roadblock in Sweden. The zero-rating services are 
allowed in Sweden apart from specialized and customized services. The implication of Net Neutrality 
rules on business models and strategies are studied for telecom sector in Sweden. Hence, the research 
presented in the current thesis answers the research questions which was posed initially, and satisfy 
the objective of the study. 
 

In current market environment QoE is becoming an important tool to decrease customer churn. In 
QoE concept, services are improved based on customers’ suggestions, also services with specific 
parameters i.e. customized services are need to be provided for specific set of customers. However, 
before providing services it is necessary to look into Net Neutrality regulations.  

 

The activities and interviews carried out with industrial experts in Sweden point out that importance of 
QoE in formulating business models and strategies for telecom industry (see Appendix for various 
activities and results). Hence, it is concluded that the QoE is not merely a tool to satisfy customers but 
an important tool to attract revenue. The discussion with industrial experts pointed out that Net 
Neutrality is a very important factor need to be considered before formulating business models and 
strategies in telecom sector. Market surveys carried out by author suggests that Net Neutrality is not 
only regulatory issue but also a perception battle; hence telecom and service providers have to trade 
carefully with Net Neutrality issue in order to avoid any negative perception of company in the market.  
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7.2 Future work 

Considering time and resource constraints, the work has limited scope, but the research work carried 
out in the current thesis can be extended in future. The current work is focused on business models for 
specialized services considering QoE and Net Neutrality implications are presented. Based on current 
work the following work is achievable in future 

x In current thesis regulatory studies in developed countries and regions (India is only developing 
country which is considered in this thesis) are presented. However, the Asian telecom market is 
growing with faster rate compare to developed countries, and many telecom giants and service 
providers are focused on Asian developing countries. In these countries, Net Neutrality regulations 
are taking shape; hence any telecom companies operating in this region will have to come up with 
business strategies considering these future Net Neutrality rules. So studying current and 
prospective Net Neutrality regulation in developing countries would be better idea to carry 
forward. 

x The business models presented in current thesis are mainly based on analysis of regulatory 
reports, literature review and technical discussion with industrial experts. In future, a more 
general business model can be proposed considering regulatory, technical, economical and market 
issues, which were not considered in current thesis. Also current business models are limited to 
Sweden, as technical discussions are carried out with experts from Sweden only. By discussing and 
analyzing situation in Europe, a general business model acceptable to telecom industry in EU 
region can be proposed, as Net Neutrality regulations in Sweden are same as EU. 

x Taking clue from current work, business models for other specialized services like IPTV, VoIP 
services, healthcare services can be proposed. Although basic Net Neutrality rules and QoE 
concept is same for all specialized services, still each specialized service need to be analyzed 
thoroughly from Net Neutrality and QoE point of view as detailed business strategies for each 
specialized service are not same. 

x The current study is more focused on basic and important parameters of QoE and Net Neutrality. 
But there are other parameters of these concepts which may important for specific services which 
need to be studies in future. For example, specialized service like healthcare which can be 
recognized as emergency service and some Net Neutrality regulations can be set aside for 
betterment of general public. Any possibility of such scenario in business models for that specific 
service need to be explored. 
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Appendix 
 
In this chapter, the summary and conclusions from fieldwork carried out by author is presented. 
Author has held several meetings with the key partners (telecom companies’ representatives1) involved  

in this project at Royal Institute of Technology KTH, Stockholm. In these meetings different technical 
activities are carried out in order to find out industrial perspective on Net Neutrality and QoE concept. 
The summary of activities and conclusions from these meetings are reported in this chapter, as 
industrial representatives are expert in this area and have several years of experience. Author has 
carried out market surveys in order to find out users’ perspective on Net Neutrality and QoE concept.   

In following section different activities and market surveys are explained in short, and author has 
presented conclusions in graphical manner from these field works.   

 

Appendix A: Qualitative Interviews 

A.1 Interviewee List 

 

Company 
Name 

Actor Type Country Interviewee Role 

Ericsson  MNO Sweden Head of Marketing, Mobile Broadband at 
Ericsson AB 

Tele2 ISP Sweden Product Management at Tele2 
Edgeware Network Vendor Sweden VP Products at Edgeware AB 
Teliasonera ISP Sweden Public Affairs Manager at Telia Sverige 
NTK Internet Users’ 

Organization 
Sweden CEO Telemanagement Sverige AB 

PTS Regulatory  
Body 

Sweden Regulator in PTS  

 

Questions: 

1. How would you incorporate service customization and traffic prioritization in the mobile 
networks business model? What about the Net Neutrality principles? 

2. Is customization the way to generate revenues? 
3. Is it possible to guarantee Net Neutrality principles in mobile network? What are your 

concerns regarding Net Neutrality in Mobile networks and services? 
4. What are the possible implementations for QoE/customized services? How are these 

implementations dealing with Net Neutrality? 
5. Which business and pricing models are able to provide QoE service while achieving Net 

Neutrality? 
6. Is the regulatory framework adequate for the current market situation? Is competition 

between telecom operators guaranteed network neutrality and transparency without specific 
regulation on Net Neutrality? 

7. What are the required regulatory changes? 
8. How can mobile business actors guarantee respect for Net Neutrality principles and offer new 

customized services? 
9. Is there a business alternative for MNO or OTT players within the service customization 

scenario considering the Net Neutrality principles? 
10. Alternatives to prioritize? Where, how, when? 
11. What is your opinion about two-tier Internet system? (Where Internet divided into normal and 

premium classes? 

Table1: Interviewee List  
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12. Internet companies and social activist alleged that prioritization of content would degrade 
content from other sites, what do you think? 

13.  Service customization and prioritization would negatively affect new Internet startups and 
OTTs? 

14.  Is Net Neutrality debate is related to morality/ideology/freedom of expression issue or is it 
clash of interest between telecom operators and internet/OTT companies? 

15. If Net Neutrality rules are tightened just like US then what would be its negative effect on 
Internet infrastructure in EU or Sweden? 
 

Conclusions:  The answer got from interview’s are lengthy hence not given here. However they are 
decoded and analyzed in order extract information to form business model and business model 
environment. Also the responses from interview were useful in understanding Net Neutrality and QoE 
concept.  

Appendix B: Future design workshop on Net Neutrality and the use case 
scenarios 

Future design workshop offers a space for structured brainstorming. This tool was used in the meeting 
held with industrial representatives in order to gather experts’ feedback on the considered scenarios. 
The role service differentiation will play in future networks and the potential implications of Net 
Neutrality principles are also discussed. The activity is divided in three steps: 

Critic phase 

x Brainstorming on how networks and services work today (Video Streaming and (M2M) 
machine to machine services) 

x Start from the current situation and criticize from positive and negative point of view. 
x Discuss strength and weaknesses.  

 
Fantasy phase 

x Brainstorm about how the services can be customize and QoE increased. 
x Write only positive suggestions. 

 
Realization discussion 

x How would you customize services? 
x Detailed plan – how it can be done? 
x Write down vision into something doable. 
x List potential challenges and problems (Consider Net Neutrality  as well as other technical and 

business challenges) 
 

In meeting two groups were made and each team was given task to analyze each scenario, i.e. either 
video streaming or M2M services. The outcome of the activity is presented in figures below.   
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Conclusions 

The following conclusions are written as summary of critic, fantasy and realization phase for each 
service.  

Video streaming service: The current growth of video streaming service is fair. Currently all customers 
are getting equal access to the service without any prioritization and differentiation.  There are 
bottleneck in the business and not much focus is given on the Quality of Experience. To improve 
service it is necessary to clear the bottlenecks in the business. The growth of business can further 
improve if services are prioritized and customized. The zero rating services are also proposed in order 
to attract revenue. The optimization of network resources is necessary in order to avoid unnecessary 
congestion in the network and to enhance quality of the service. The customers are needed to 

Figure 1: Brainstorming for video streaming service 

Figure 2: Brainstorming for M2M service 
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categorize into different baskets and provide services according to their demand and capability to pay. 
While providing specialized and customized services Net Neutrality rules are need to be followed.    

M2M service: The current physical and digital infrastructure of M2M services are not in good 
condition. The 2G and analog services are not capable to provide qualitative M2M service. Various 
component or sub part of M2M is not sophisticated today. The customization and prioritization is 
absent in the business.  Even in developed country not all geographical area is covered by the network. 
The current business models are not capable to deal with future challenges and regulatory issues like 
Net Neutrality. To make successful business model it is necessary to provide quality of service with 
100% reliability. It is also necessary to develop business model independent on the network provider. 
In order to make this business successful many regulations are need to be simplified including 
roaming regulations for networks. The government also come forward to help business by providing 
more spectrums to the network operators.  The optimization of network resources is necessary in order 
to avoid unnecessary congestion and to enhance quality of the service. The growth of business can 
further improve if services are prioritized and customized. While providing specialized and customized 
services Net Neutrality rules are need to be followed.  The customers must be charged for services and 
contents they have used. The transparency is also an important key factor for M2M business.   

Appendix C: QoE Challenges Identification Activity 

An activity regarding challenges identification of Quality of Experience concept held on 10 February 
2016 at KTH with industrial representatives1. In this project, author made a list of challenges for the 
implementation of QoE differentiated-based services. Author divided challenges into three main 
groups, technical challenges, business challenges and market challenges. The important parameters 
related to these three groups are written on sheet and handed over to these respondents. The 
participants are asked to rank these parameters on scale of 1 to 5, where 1 is not important and 5 
means very important.  Below table shows the parameters considered for different categories’ of QoE 
challenges.    

Technical Challenges 

 

 1 2 3 4 5 

A. QoE modelling      
1. Indentification of QoE factors and KQI(Key Quality Identification)      
2. Representative sample definition.      
3. Other, which one(s)?      
4. Identification of user's requirements      
      
B. QoE Monitoring and Measurement      
1. Data collection at different points in the network      
2. Reporting QoE feedback obtained at client side to the network for   
optimizing performance. 

     

Table 2: QoE challenges identification activity 
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3. Definition of the level/layer (i.e, application, network, cross-layer) 
where the QoE parameters may be derived 

     

4. Users' privacy      
5. Other, which one(s)?      
      
 C. QoE Control and optimization      
1. Resource management implementation.(Resource allocation and 
scheduling algorithms) 

     

2. Limited bandwidth and security of resources      
3. Growth of mobile data traffic      
4. Heterogeneity of mobile devices and services.      
5. The diversity of usage contexts.      
6. The striving to achieve cost efficiency.      
7. Other, which one(s)?      

 

 Business Challenges 

 1 2 3 4 5 

1. Business model definition      
2. Pricing scheme      
3. Billing      
4. Service provision scheme      
5. Coordination/ cooperation of different business entities to provide 
QoE differentiation? 

     

6. Other, which one(s)?      
 

Market Challenges 

 1 2 3 4 5 

1. Business model definition      
2. Pricing scheme      
3. Billing      
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4. Service provision scheme      
5. Coordination/ cooperation of different business entities to provide 
QoE differentiation? 

     

6. Other, which one(s)?      
 

Conclusions 

To make summary of QoE challenges identification activity, it is need to analyse individual opinions, 
and group them together for meaningful conclusion. The expert opinions are collected from activity 
(kind of survey) performed with seven members of telecom industry.   

The participants are asked to rank QoE challenges’ parameters on scale of 1 to 5, where 1 is not 
important and 5 means very important. To have meaningful conclusion from respondent’s response 
author have grouped ratings given to parameters into three main groups.    

Rating 1, 2 = Not important parameter 
Rating 3 = Important parameter  
Rating 4, 5= Very important parameter 
 
One thing must be noted that for some parameters, no respondents expressed their opinion, so that 
particular parameter in the chart will remain unrepresented. In the tables we have shown number of 
respondents those are agreeing with importance of that particular parameter. The graphs plotted 
below corresponding table.   
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 Technical Challenges 
A. QoE modelling 1. Identification 

of QoE factors 
and KQI 

2. 
Representati
ve sample 
definition. 

3. Other, which 
one(s)? 

4.Identificati
on of user's 
requirement
s 

No important (1,2 
grading) 

  14.28%  

Important (3 
grade) 

 57.14% 
(These are 
no. of 
respondents) 

14.28%  

Very important 
(4,5 grading) 

85.71%  14.28% 71.42% 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table3: Technical challenges of  QoE  modelling 

       Figure 3 : QoE modelling parameters 
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Technical Challenges 

B. QoE 
Monitoring and 
Measurement 

1. Data 
collection 
at 
different 
points in 
the 
network. 

2. Reporting 
QoE 
feedback 
obtained at 
client side to 
the network 
for 
optimization 
performance 

3. Defination 
of the 
level/layer 
(i.e, 
application, 
network,cost 
layer) where 
the QoE 
parameters 
may be 
derived 

4. User's 
privacy 

5. 
Other, 
which 
one(s)? 

No important 
(1,2 gradings) 

    14.28% 

Important (3 
grade) 

14.28%    14.28% 

Very important 
(4,5 grading) 

57.14% 57.14%  85.71%  

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 4: Technical challenges of QoE  monitoring and measurement 

Figure 4 :QoE Monitoring and Measuring parameters 
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Technical Challenges 
C. QoE 
Control 

and 
optimizatio

n 

Resource 
management 
implimentatio
n. 

Limited 
bandwidt
h and 
security 
of 
resources 

Groth 
of 
mobil
e data 
traffic 

Heterogenei
ty of mobile 
devices and 
services. 

The 
diversit
y of 
usage 
context
s. 

The 
strivi
ng to 
achive 
cost 
effice
ncy. 

Not 
important 
(1,2 
grading) 

     14.28% 

Important 
(3 grading) 

14.28% 57.14%  28.57% 14.28% 28.57% 

Very 
important 
(4,5 
grading) 

57.14% 28.57% 85.71% 71.42% 85.71% 57.14% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 5: Technical challenges of QoE control and optimization 

         Figure 5 : QoE control and optimization parameters 
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Business Challenges 
Parameters Business 

model 
definition 

Pricing 
scheme 

Billing Service 
provision 
scheme 

Coordination 
of different 
business 
entities 

Others 

Not 
important 
(1,2 
grading) 

  14.28% 14.28% 14.28% 14.28% 

Important 
(3 grading) 

14.28% 28.57% 42.85% 57.14% 42.85%  

Very 
important 
(4,5 
grading) 

85.71% 71.42% 42.85% 28.57% 42.85%  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 6 : Business challenges  

Figure 6 : Business challenges parameters 

Figure 6 : Business challenges parameters 
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Market Challenges 
Paramet
ers 

Regul
ation 
(Net 
Neutr
ality) 

Custom
er 
Experie
nce 
Manage
ment 
system 

Communi
cation 
with the 
users 

Implemen
tation of a 
proactive 
approach 

User's 
feedbac
k 
collectio
n 

Impleme
ntation of 
Evaluatio
n 
Systems 

Othe
rs 

Not 
importa
nt (1,2 
grading) 

      14.2
8% 

Importa
nt (3 
grading) 

28.57
% 

42.85% 14.28% 42.85% 28.57% 42.85%  

Very 
importa
nt (4,5 
grading) 

71.42
% 

57.14% 85.71% 42.85% 71.42% 57.14%  

 

 

 

 

Hence, the critical technical challenges are identification of QoE factors and KQI, identification of 
user's requirements, reporting QoE feedback, user’s privacy, growth of mobile data traffic, 
heterogeneity of mobile devices and services, and diversity of usage contexts. The critical business 
challenges are business model definition and pricing scheme. The critical marketing challenges are 
regulations (specifically Net Neutrality regulations), communication with users, and user feedback 
collection. 

 

Table 7: Market challenges 

Figure: Business challenges parameters 

Figure 7 : Market challenges parameters 
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Appendix D: Net Neutrality Market Survey  

The aim of conducting this Net Neutrality market survey is to gather information from common 
Internet users regarding awareness of Net Neutrality concept. The market survey and its responses 
from participants are shown below. 

Introduction: Net Neutrality means that Internet traffic should be treated equally. This means all users 
should get access to all type of online content with equal speed without any favor or discrimination 
regardless of which sites, apps, or, service customers are using.  

For Example, you as user should be able to access online videos services like YouTube, Netflix services 
with equal speed without being affected by lag or delays.  

Questions  

1. Are you aware about “Net Neutrality” concept before reading above Introduction? 

o Yes 
o No 

2. Do you favour of equal access of internet to all customers? 

o Yes 
o No 
o Don’t Know 

3. Do you feel your right to use internet freely will be compromised without Net 
Neutrality regulations?  

o Yes 
o No 
o Can’t say 

4. Have you ever felt that your Internet service provider has blocked(stopped) or 
throttle (slow down) speed of any site?  

o Yes 
o No 
o Don’t Know 

5. Do you favour of get internet speed as per your requirement or capacity of pay? 

o Yes 
o No 
o Don’t Know 
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Responses from participants 
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Conclusions: 

The market survey shows awareness of customers regarding Net Neutrality issue. Most of the 
customers favor the equal access of Internet (see response of question 2), hence Net Neutrality is not 
only regulatory issue to network and service providers but a perception battle also. Customer also 
favors customized services or packages (see response of question 5). Therefore telecom companies 
have to trade carefully while dealing with Net Neutrality issue.   

 

 

Figure 8: Responses from participants on market 
survey 
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