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PREFACE 

This report presents the results of an exploratory study of two service areas believed 

to represent important issues in the design of business models and the assessments of 

customer value in heterogeneous network services. The two areas have been selected 

in a previously published SNF-report (02/07), and constitute the areas Mobile VoIP 

and Multi play/Triple play services. The report is written as a deliverable of the 

SNF-project 6255, Debussy – “Designing Business Models for Customer Value in 

Heterogeneous Network Services”. The report is written by Per E. Pedersen with 

Leif B. Methlie and Herbjørn Nysveen being responsible for chapter 3 and Herbjørn 

Nysveen contributing significantly to chapter 4. Valuable inputs have been provided 

by the project industry partners being Telenor ASA, Devoteam, Agder Energi and 

the Norwegian Post and Telecommunications Authority. 

 

Bergen and Grimstad, June 2008 

 

Per E. Pedersen, Leif B. Methlie and Herbjørn Nysveen 
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ABSTRACT 

This report presents the methodology and results of two studies of business model 

design and end-user value of heterogeneous network services. The two services 

investigated are Mobile VoIP and Triple play services. These service areas are 

carefully selected in a pre-study for being interesting as recently commercialized 

extensions of homogeneous network services. 

 

Business model design is studied through qualitative interviews of 12 providers of 

the two services. End-user value assessments and intentions to adopt the services 

are studied through a quasi-experimental study of the effects of alternative value 

proposition designs. 

 

The results of the business model design studies show few examples of radical 

innovations in business model design. Instead, business models designs similar to 

those found in homogeneous network services are applied. Structural conditions 

and end-user behaviour are perceived to influence business model design in 

heterogeneous network services in ways similar to those of homogeneous network 

services. Also, the business model design dimensions of two services investigated 

have relatively little in common that can be attributed to heterogeneous network 

characteristics. The results of the end-user studies show that value and intention to 

adopt the services is driven by well known value drivers, such as usefulness, norms 

and behavioural control. The perceived value of the two services is not particularly 

high when compared to previous studies of homogeneous network services. This 

suggests traditional consumers will not be sources of innovation in heterogeneous 

network services business models.  
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The findings have implications for business model designers, policy makers and 

further research. For business model designers, particular attention should be 

directed at the paradoxes of value proposition design identified here. It seems that 

service attributes easily influenced by business model design are not those most 

significantly influencing end-user value, and vice versa. For policy makers 

attention should be directed at the effects of regulatory policy, technological 

standardization and market conditions on innovation rather than competition. It 

seems that current structural conditions do not sufficiently stimulate business 

model innovation in heterogeneous network services. Further research may also be 

suggested from this study. In particular, more service comparisons are 

recommended based on both the method applied in the business model design study 

as well as the method developed to investigate value proposition design effects on 

end-users’ value assessments. 
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1 INTRODUCTION 

Next generation networks are expected to utilize a wide range of current and future 

heterogeneous access networks and provide end-users with new services offered 

across these networks (e.g. Tachikawa, 2003, Hui and Young, 2003). So far, we 

have seen few examples of these networks on the access side whereas providers 

have made heavy investments in heterogeneous infrastructures on the transport and 

backbone side. Heterogeneous networks are proposed to result in heterogeneous 

network services on the access side of the network which are believed to offer new 

value propositions characterized by seamlessness, service convergence and reduced 

prices to end-users.  

 

This report presents the results of a series of empirical studies on structural 

conditions, business model designs and customer behavior on the access side of the 

heterogeneous network equation. It focuses the empirical results from these studies 

rather than theoretical elaboration, and thus, the report is exploratory in its 

approach. It presents the thoughts of managers and professionals representing 

service providers positioned in the heterogeneous service markets for two particular 

services – Mobile VoIP and Multi play/Triple play services. In addition, it presents 

the results of innovative studies of end-users’ value assessments of these services 

addressing the problem of how to capture ordinary end-users’ value assessments of 

services that they currently have no experience with. The results from these studies 

may be utilized by designers of regulatory policies for heterogeneous network 

services, by providers of such services and by researchers addressing the problem 

areas of business model design and end-user behaviour in innovative services – 

service innovation. 
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1.1 Background 

Heterogeneity generally means something is composed of different components 

instead of similar components. Thus, a heterogeneous network connects different 

components and allows interoperability of these components. Interoperability, 

however, may be obtained by bridging differences or by creating homogeneity of 

components. By using the term heterogeneous network we mean to imply that 

components remain different, while interoperability is obtained by diverse forms of 

bridging. Interoperability is also a more general term used to describe connections 

among people, data and diverse systems, whereas heterogeneity is used to retain the 

focus on technological differences as the source of heterogeneity. The most 

traditional source of heterogeneity is heterogeneous access networks.  

 

For Mobile VoIP, for example, the situation is characterized by an existing 

infrastructure of cellular access networks being challenged by service provisioning 

over a new access network, typically WiFi-networks. This situation creates 

uncertainty among traditional providers of cellular based services and new 

opportunities for greenfield providers utilizing the alternative access network.  

When seen from the end-user perspective, seamless integration across access 

networks is preferred. The example also illustrates two other important issues of 

heterogeneity. First, it illustrates how networks become capable of providing the 

same services, a situation typically described as network convergence. While 

convergence describes a development, heterogeneity is used to describe a state on 

the way towards convergence. Second, it illustrates how the state of heterogeneity 

creates uncertainty in the structural conditions of established providers and creates 

opportunities for new players and providers.  
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For Multi play services the situation is somewhat different with new providers 

offering access networks with enough capacity (e.g. FTTH) to deliver a multitude 

of services traditionally offered through a number of homogeneous networks. Thus, 

services are heterogeneous, whereas the network that is used to provide them is 

homogeneous. Here, the challenge is how to offer unique value from integration of 

services rather than seamlessness across networks. Also, cost advantages from 

utilizing this infrastructure can be reflected in pricing of services, particularly if 

services traditionally being offered as separate services are sold in bundles. 

Seamlessness and complete interoperability are often believed to be preferred by 

end-users, but well established end-user habits associated with services distributed 

over specific access and service networks represent behavioural inertia on the way 

towards convergence of the same kind as those of heterogeneity described above.  

 

To address some of these issues, a project called “Debussy – Designing Business 

Models for Heterogeneous Network Services” was established. The project is 

funded by The Research Council of Norway and several industry partners, 

including Telenor, Devoteam, Agder Energi and The Norwegian Post- and 

Telecommunications Authorities. The project is included in the Verdikt program of 

The Research Council of Norway, which in 2006 announced a Call for projects 

focusing particularly on heterogeneous network issues.  

 

1.2 Problems addressed 

Whereas heterogeneous networks accentuates a range of technological as well as 

behavioural issues, the problems addressed in the Debussy-project focus business 

strategic behaviour of service providers in heterogeneous network contexts that 

tries to optimize their business model designs under two constraints. One is the 

structural constraints stemming from technological, market-related and regulatory 
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conditions for their business strategic behaviour. The other stems from the need to 

optimize their business model design to generate customer value and make their 

services adopted by end-users. A brief review of some of the problems related to 

this optimization problem is given below.   

 

1.2.1 Structural issues 

Even though the choice of business model is a strategic decision, the options are 

constrained by the structural conditions of the individual service providers as well 

as the general industry infrastructure. Methlie and Pedersen (2002) suggested five 

types of structural conditions: Market, Actor, Product, Influence, and Transaction. 

The Market type includes two main factors, fragmentation of players on the supply 

and demand side, and knowledge/competencies required to serve in a specific 

market. The Actor type includes measures on scale and scope economics, and cost 

variables. The Product type defines the content of a transaction and is measured by 

the degree of differentiation potential and the complexity of the service. The 

Influence and Transaction types define the exchange, where influence measures the 

social mechanisms, and transaction refers to the economical conditions that impact 

on the relationships. For heterogeneous network services, the five types of 

conditions may be delimited to three particularly important structural conditions for 

business model design: Market, regulation and technology (Pedersen et al., 2007). 

The market conditions correspond to the market type condition discussed above. 

Example of a problems related to this structural condition are how the 

fragmentation of market players influences the adoption of particular business 

model options, such as the choice of hierarchical versus relational governance 

forms. Established power relationships may also influence dominant players’ 

willingness to redistribute revenue and adopt the new revenue models proposed by 

heterogeneous network provisioning, charging and billing standards. Different 
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service areas may be characterized by different levels of market fragmentation and 

some service areas may be dominated by powerful actors and comparisons of 

service areas may reveal how market conditions influence business model designs, 

in particular revenue models and governance forms. To be even more concrete, 

Pedersen et al. (2007) suggested that business models in the Mobile VoIP service 

area were particularly influenced by great fragmentation of the new and 

challenging Mobile VoIP providers and heavy consolidation among incumbent 

mobile operators. The lack of coordinated and powerful Mobile VoIP providers 

may hinder the development of innovative business model designs for Mobile VoIP 

services and delay the adoption of these services. 

 

Technology is another structural condition particularly relevant to the design of 

business models for heterogeneous network services. In the framework discussed 

above, the presence or lack of technological standards is believed to be of particular 

importance. For example, in the area of Mobile VoIP services some standards, such 

as UMA, may be preferred by providers in the defending position that have already 

made heavy investments in homogeneous network infrastructure. SIP-based 

standards may on the other hand be preferred by service providers trying to utilize 

the heterogeneity of available access networks to develop and offer new services, 

such as Mobile VoIP. Preliminary analyses conducted as part of our pre-study 

(Pedersen et al., 2007) revealed that at least in Norway, the largest incumbent 

mobile operator had withdrawn from participation in many of the traditional 

standardization organizations. Lack of standardization through standardization 

institutions may be seen as a way to transfer standardization into de-facto 

standardization through market power, something that may restrict the development 

of innovative business models and end-user services in heterogeneous networks.  
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The third structural condition that is particularly important to heterogeneous 

network services is regulation. Typically, regulatory policies have developed over 

several years of defining relevant markets. In principle, relevant markets should be 

defined in a technology neutral way, but in practice almost all relevant market 

definitions covers homogeneous network markets where one specific network 

technology is used for access or transport. Thus, innovation in heterogeneous 

network services business models may be hindered by regulatory policies 

developed to ensure fair competition in homogeneous service markets. For 

example, significant market power providers in Norway are enforced to show 

transparency in all service bundles limiting their opportunity to freely optimize 

bundled Triple play offerings to customer preferences. On the other hand, 

regulation of homogeneous network markets may create windows of opportunities 

for designing innovative business models that at least temporarily utilizes 

“loopholes” in existing regulation. For example, the slow pace at which termination 

fee regimes change due to requirements of competitive stability and predictability 

of existing providers might be used by innovative Mobile VoIP providers that in 

practice may terminate calls at no marginal cost may at the same time invoice 

calling operators a significant termination fee if they could negotiate shares of 

termination fees (which under current regulation is difficult). Such windows of 

opportunity only seldom provide sustained competitive advantage, but due to 

differences in cost structures across heterogeneous networks, they may represent 

the necessary profit potential to attract innovative providers and designers of 

innovative business models. Also, regulatory policies on interworking, 

standardization and definition of relevant markets may affect which forms of 

vertical and hierarchical governance firms will be allowed to enter into. Thus, these 

structural conditions represent constraints on the way service providers are allowed 

to design their business models. 



SNF Report No. 09/08 
 

 7

 

1.2.2 Business model issues 

The term business model has gained considerable popularity recent years. 

Osterwalder et al. (2005b) show how the number of publications using the term 

correlates with NASDAQ fluctuations. This indicates that it has developed as a 

term used to describe how business is conducted in technology intensive sectors 

like ICT and telecommunications, and in particular in Internet-based firms of this 

sector.  Whereas business model components are defined at the ontological level, 

typologies are created at the theory level, and examples of successful and less 

successful business models may be observed at the empirical level, surprisingly 

little empirical research has been conducted on what determines the design of 

business models of particular types and what effects business model decisions 

have. Thus, the business model literature is mainly descriptive in its attempt to 

categorize business models and is practicing a form of normative “design science” 

suggesting how business models should be designed without actually having any 

empirical basis for these normative recommendations. Business model decisions 

will always have to be made by provider management. Research, however, may 

provide theoretical and empirically tested knowledge supporting these decisions.  

 

Business model design includes strategic choices to obtain competitive advantage. 

Competitive advantage can be obtained by cost leadership or by creating service 

attributes that differentiate a provider from other providers. Thus, business model 

designs should be reflected in the service attributes of the services offered.  

 

As shown by Brousseau and Quelin (1996), communication services benefit from 

network size, and it is well known that the roaming and interconnect agreements 

among providers are made to increase network size and take advantage of the direct 
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network effects valued by end-users of these services. For providers of services 

characterized by complement network attributes, vertical forms of governance may 

be of more interest than horizontal forms like roaming agreements. Literature on 

governance forms in network markets as well as resource based theory suggests 

that complements service variety and diversity are better obtained using open forms 

of innovation (e.g. Schilling, 2003). Zahra and Nielsen (2002) found that relational 

forms increase development speed. In addition, when involvement and formal 

coordination are included as moderators, market governance also increases 

development speed. 

 

Service quality on the other hand, may come out of the service integrator’s control, 

or service quality may be unsatisfactory if control is left to market or relational 

governance (Dyer and Singh, 1998; Ghosh and John, 1999, p. 137). Thus, for 

services where intrinsic attributes are of particular importance to end-user value, 

providers may be reluctant to use market or relational governance, such as open 

innovation to develop new services in heterogeneous access networks (e.g. 

Koutsopoulou et al., 2004).  

 

Development speed, complements network variety and unique, value driving 

intrinsic attributes require access to specialized resources. Transaction cost theory 

suggests that gaining control over specialized resources increases transaction cost 

(Williamson, 1985). Network infrastructure of different access networks may 

represent such resources, increasing the transaction costs of providing services in 

these networks. Resource based theory suggests resource alignment affects 

performance, such as innovation costs and partner conflict levels (Das and Teng, 

2000). Services provided over heterogeneous access networks require resource 

alignment – increasing both transaction and innovation costs. Control of such costs 
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may only be obtained by appropriate business model design. These are all issues of 

relevance to business model design in heterogeneous network services. An 

important topic is if these issues are part of the considerations made by service 

providers of heterogeneous network services and if such business model designs 

considerations affect service attributes. For example, to stimulate complements 

network variety, revenue sharing may be used in business model design, but it is 

not always obvious how this contributes to increasing complements variety in the 

end. Another example is that value proposition designs should reflect service 

providers’ intentions that certain service attributes are believed to drive customer 

value. But service attributes are not only the result of single providers’ value 

propositions, particularly for content based services. Instead, service attributes are 

the results of the combined design of several providers’ business models, and how 

revenue models, governance forms, value propositions and market strategies 

interact to produce these attributes is also important to understand.  

 

1.2.3 Customer value issues 

One of the most obvious intrinsic attributes driving the value of mobile services is 

the lack of constraints related to time and space (Balasubramanian, Peterson and 

Jarvenpaa, 2002, Watson, et al., 2002). Others suggest that “being personal” is an 

additional intrinsic value driver (Doyle, 2001, Kannan, Mei Chang and Whinston, 

2001). Services traditionally distributed over other networks than mobile 

communication networks may be valued for other unique attributes. Broadcast 

service value is often driven by the unique attributes of community and sociability. 

These services are often used in family- and social contexts or are discussed in 

communities after an event (see e.g. the collection in Lin and Atkin, 2002). Many 

of the most successful Internet services, such as online banking and travel services 

are characterized by effectiveness, while others, such as P2P networks, are valued 
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for their “cost efficiency”. These examples suggest instrumentality is a unique 

characteristic of many Internet services (Papacharissi and Rubin, 2000). Thus, the 

value of services traditionally accessed using a particular access network may be 

driven by unique intrinsic attributes not expected from or easily obtained using 

another access network.  

 

Another category of attributes of network services are those originating from the 

network of users or complementary services rather than from supplier services and 

consumer investments (Mathwick, Malhotra and Rigdon, 2001; Lee and O’Connor, 

2003). The two most often mentioned such attributes of network services are those 

affected by direct and indirect network effects. Direct network effects are the 

effects related to increasing value of a service as the size of the network increases 

(Liebowitz and Margolis, 1999). Indirect network effects originate from direct 

network effects when the networked good is a platform for complementary services 

and products (Gupta, Jain and Sawhney, 1999). As examples of such attributes, 

user network size is an important value driver for communication services, whereas 

complements network variety is an important network attribute of many 

information, transaction or machine-interactive services. Many network services 

(e.g. SMS) offer platforms for other, complementary services. Thus, the variety and 

quality of complementary services as well as the frequency of innovation (speed of 

development) in such services are other attributes driving the value of such 

services. To appreciate these attributes, however, end-users must perceive 

themselves in control of the service. Perceived control results from skills and 

experiences and is the result of behavioural usage patterns established over time 

(e.g. genres). Conducting user oriented service development is of less value for 

networked services because it is practically impossible for end-users to perceive the 

value of network size and complementarity until a network of considerable size or a 
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large variety of complementary services is offered. Studies in economics, 

marketing and information systems have concluded that the availability of 

complementary goods affects the prices that can be obtained for network goods 

(Gandal, Kende and Rob, 2000; Basu. Mazumdar and Raj, 2003; Brynjolfsson and 

Kemerer, 1996), whereas other studies indicate difficulties for end-users to 

perceive the values of extrinsic attributes (Schilling, 2003; Frels, Shirvane and 

Srivastave, 2003). Thus, differences across end-users’ value drivers must be 

understood and taken into consideration in all network service innovation. Two 

issues are how these value drivers differ or are universal to heterogeneous network 

services whereas another issue is how the importance of such attributes differs 

across categories of end-users. The first of these issues is of particular relevance to 

value proposition design whereas the other is particularly important to provider 

market strategy definition.  

 

1.3 Identification of service areas 

The first activity undertaken in the project in which the current study was 

conducted was a pre-study. The aim of the pre-study was to make a well founded 

selection of service areas for subsequent in depth empirical service analyses. The 

pre-study service areas were chosen on the basis of responses from the research 

consortium and project industry partners through workshops and meetings. The 

criteria for the selection were that service areas were relevant to partners, were 

sufficiently commercialized in the form that they were open to empirical 

investigation, and also showed some variation in relevant determinants of optimal 

structural conditions, business models and in relevant service attributes.  The pre-

study covered the service areas: Corporate VoIP, Mobile VoIP, Mobile broadband, 

Multi play services and M2M communication services. Responsibility for the pre-

study was distributed across research partners through a pre-study requirement 
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specification. Deliverables were integrated into a pre-study report published as 

SNF-Report No. 02/07 (Pedersen et al., 2007).   

 

The pre-study identified three service areas meeting the criteria specified above. 

The three areas were: Mobile VoIP, Multi play/Triple play services and M2M 

Services. Whereas the first two service areas were considered sufficiently mature to 

conduct empirical service analyses of both the supply and demand side subjects, the 

M2M services area was considered a too large and immature to undergo traditional 

empirical analysis. It was decided to conduct a new pre-study to identify sub-

service areas of M2M services meeting the criteria indicated above and proceed 

with full service analyses of the remaining two service areas. Further 

documentation of this decision process is found in Pedersen et al. (2007). 

 

1.4 Report organization 

The remaining report is organized in four main sections. Section 2 presents the 

theoretical research framework along with descriptions of the service areas that 

provides the context of the studies. In addition, brief reviews of recent research on 

the relevant service areas are given. In section 3, the method and results from the 

interview study of structural conditions, business models and service attributes are 

presented. In section 4, the method and results from the demand side studies are 

presented. In section 5, summaries are given of the findings and conclusions are 

made that span across the two service areas investigated. In addition, implications 

are discussed for policy makers, service providers and for further research on 

heterogeneous network services.  
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2 THEORY AND SERVICE AREAS  

An SCP-based research framework has previously been applied in a series of 

studies of mobile services by researchers involved in the work reported here (e.g.  

Nysveen, Pedersen and Thorbjørnsen, 2005, Methlie and Gressgård, 2006). This 

framework is theoretically anchored in the field of industrial organization and the 

well-tested “structure-conduct-performance paradigm” (Bain 1951, Kadiyali, 

Sudhir and Rao, 2001). By applying this framework to the context of 

heterogeneous networks, models of the relationships between structural market 

conditions, business models (business conduct) and customer value that are 

theoretically well founded and supported by empirical research can be developed. 

In the following section, a brief presentation of the framework is given. 

 

2.1 Research framework 

In a SCP- framework, business model decisions are made under the considerations 

of current structural conditions and the creation of customer value. Thus, business 

model decisions are the operationalization of the “conduct” part of the SCP-

framework, and as such they are similar to, and aligned with, business strategic 

decisions. The term business model, however, is used to focus other issues than 

those traditionally focused in business strategy and it also extends beyond 

considerations typically made during strategy processes. Only business model 

dimensions under the influence of managerial decision making are, however, 

included as relevant here. While terms like demand models and industry models are 

important to business modeling, they are not components of a business model when 

seen from a SCP-perspective. Considerations of demand fluctuations and 

assumptions made of demand curves or current industry regulations must be 

included when designing business models, but such issues are only conditions for 

managerial business model design. 
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The SCP framework may be further split into operational models to be used as 

research models, analytical frameworks and empirically testable models. The 

conceptual SCP framework applied in the studies of this report is illustrated in 

figure 2.1. 

 

 
Figure 2.1 Applied SCP framework for heterogeneous network services 

 

2.1.1 The SCP components 

This SCP framework has three main components: structure – conduct - 

performance. Authors have discussed how structural conditions influence and limit 

the behavioral conduct of service providers in mobile services markets. For 

example, Henten et al. (2004) suggested technology, economy, market 

development and structure, marketing, socio-cultural, policy intervention and 

regulation as being among these structural factors. Others have looked at the long 

term dynamics of industry ecosystems in the network service market (Vesa, 2003). 

Furthermore, others have focused mainly on different forms of regimes facilitating 
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or inhibiting specific behavior by service developers and providers. For example, 

Godø (2000) suggested the innovation regime of a nation or sector is a structural 

determinant of the behavior that is likely to be exercised by service developers and 

providers. Hommen (2003, p. 153) suggested that in the future, regulatory structure 

and technological development will favor equipment suppliers and service 

providers to the detriment of “conventional” telecom operators. Another example is 

Funk (2004), who suggested that regimes in the form of “technological trajectories” 

of a sector or nation may facilitate or inhibit particular business models. Finally, 

regulatory regimes, such as licensing policy (Ure, 2003) or interworking 

requirements (Hagen and Nafstad, 2003; Northstream, 2002) have been suggested 

as important conditions for stimulating or inhibiting the development of particular 

business models. 

 

In general, structural conditions include market related, actor related, 

product/service related, influence related and transaction related structural 

conditions. This categorization was first developed by Methlie and Pedersen (2002, 

and later applied to a study of mobile services by Methlie and Gressgård (2006). 

These structural conditions are assumed to restrict business model options. In the 

applied version of the framework for heterogeneous network services, we focus 

three structural conditions; market related, technology related and regulatory. 

 

Business model options are illustrated in figure 2.1 by three dimensions. The choice 

of specific business model options made by providers may be considered a strategic 

choice to obtain competitive advantage. Competitive advantage can be obtained by 

cost leadership or by creating service attributes that differentiate a provider from 

other providers. The business model dimensions or options considered in the 
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framework applied in this report include revenue model, governance form, value 

proposition and market strategy dimensions. 

 

The revenue model dimension covers the financial dimension and the governance 

form dimension covers the infrastructural dimension of the business model. Service 

strategy options cover the value proposition and customer relationship dimension 

of the business model in the form of market strategy including relevant 

segmentation. The choices of particular business model options along these 

dimensions represent the “conduct” component of the SCP-paradigm.  

 

Business model choices are believed to have performance effects. In the SCP 

framework of figure 2.1, we focus customer value and adoption as the relevant 

performance components. To model the causal relationship between business 

model decisions and performance, two types of theories have been applied. The 

causal relationship between business model decisions and customer value is 

modeled combining theory of the economics of network goods and consumer 

behaviour theory.  As discussed above, the main drivers of value are believed to be 

of either intrinsic or extrinsic kind. Intrinsic value drivers stem from the inherent 

attributes of the mobile data service itself whereas extrinsic value drivers stem from 

using the service, in particular from attributes of the network of users and 

complementary services offered. As shown above, network based value drivers, 

represented by user and complements network attributes are of great importance for 

heterogeneous network services. 

 

In a SCP-framework, structure may affect conduct of different kinds and conduct 

may affect performance of different kinds. Examples of performance types are 
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financial results and customer value. Each SCP-model defines its particular 

performance dimensions. 

  

2.1.2 The SCP relationships 

Each SCP-model includes one or more causal relationships between structure and 

conduct, and between conduct and performance. Structure – conduct relationships 

may be based on theories such as diffusion of innovations theory, path dependency 

theory or resource dependency theory, just to mention a few relevant theories. 

Conduct – performance model relationships may be based on theories such as 

transaction cost theory, resource based theory or strategic marketing theory, or a 

combination of several theories. Thus, SCP models represent a conceptual 

framework for applying more specific operational models to particular markets.  

 

How business model options affects service attributes 

Popular uses of the business model concept involves “how you get paid” or “how 

you make money” (Chesbrough and Rosenbloom, 2002). The idea is that the 

business model concept is required because the way “business is done” is different 

from before, and concepts like “strategy” do not sufficiently capture these new 

forms of business. This change is believed to be particularly profound for 

networked services. Other authors have applied definitions, such as “how the firm 

plans to make money long-term using the Internet” (Afuah and Tucci, 2000), 

stressing that the “new economy” or “the Internet” is what requires “new forms of 

doing business”.  More academic approaches stress the difficulty in defining the 

business models concept without referring to a number of underlying dimensions 

(Chesbrough and Rosenbloom, 2002). One of the early attempts at defining the 

concept was Timmer’s (1998) suggestion that a “business model is defined as the 

organization (or architecture) of product, service and information flows, and the 
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sources of revenues and benefits for suppliers and customers” (p. 31). Similarly, 

Weill and Vitale suggest that a business model is the “description of the roles and 

relationships among a firm's consumers, customers, allies and suppliers that 

identifies the major flows of products, information and money, and the major 

benefits to participants” (Weill & Vitale, 2001, p. 34).  In a recent review of the 

business model literature, Osterwalder et al. (2005a, p. 17-18) suggest a business 

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

and allows expressing the business logic of a specific firm. It is a definition of the 

value a company offers to one or several segments of customers and of the 

architecture of the firm and its network of partners for creating, marketing, and 

delivering this value and relationship capital, to generate profitable and 

sustainable revenue streams”. As Osterwalder et al. (2005b) we find the business 

model concept as a tool or framework most interesting.  

 

Recently, several authors have applied the business model concept to 

telecommunication services (Campanovo and Pigneur, 2003; Bouwman, 2003; 

Osterwalder et al., 2005b). With some variations in propositions, these authors 

mainly suggest four dimensions of business models; the product innovation, the 

customer relationship, the infrastructure and the financial dimensions, covering the 

product related value proposition, the customer related value proposition, the 

structural dimension and the revenue dimension, respectively (e.g. Campanovo and 

Pigneur, 2003). The business model dimensions discussed in this report correspond 

to the dimensions suggested in these studies. We are, however, more interested in 

the relationship between business model dimensions and between business model 

dimensions and performance. Using a three dimensional framework for business 

models, some examples of interdependencies may be given. For example, revenue 

models and governance forms are highly interdependent. To stimulate collaborative 
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governance forms, agreements must be made on the distribution of generated 

revenue. Thus, open governance forms require revenue models with easily 

observable revenue objects and revenue sharing agreements that let partners predict 

and survey the developments in revenue generation. Another example is the 

relationship between value proposition and market segmentation. Complex services 

with deep and specialized value propositions require that end-users understand and 

feel they control the services to generate customer value. Behavioural control of 

this kind may require end-user experience and some times even expertise. Thus, 

deep and specialized value propositions require careful segmentation of end-users. 

This may be particularly relevant for heterogeneous network services where 

obtaining compatibility across network may require experienced or expertise 

service users.  

 

The examples presented above also illustrate the second type of business model 

relationships suggested - the relationship between specific options along business 

model dimensions and the performance effects of choosing specific options under 

different structural conditions. These relationships have been given less attention in 

the literature on the business model concept. Instead, performance effects of the 

choice of options for product-, customer-, financial- and infrastructural business 

model dimensions are treated separately in individual research areas such as 

product innovation, industrial organization and strategic marketing research. In the 

industrial organization field, however, one acknowledges the causal relationships 

between structural market conditions and business model options, and between 

these strategic choices and performance in the “structure-conduct-performance 

paradigm” (Bain, 1951). In this framework, performance is measured by a firm’s 

business values such as profitability. Heterogeneous network services, however, are 

found in an emerging market of network services where performance may better be 



SNF Report No. 09/08 
 

 20

measured by perceived and anticipated customer values and profitability may be a 

long term goal. Thus, integration between business model options and perceived 

customer values is necessary in these network services industries. It is well 

documented that the choice of specific business model options affects the intrinsic 

and extrinsic attributes of the product or service developed and produced (Nicholls-

Nixon and Woo, 2003; Zahra and Nielsen, 2002; Sengupta, 1998; Stuart, 2000). 

 

How service attributes create customer value 

Heterogeneous networks are mainly innovations allowing end-users to access 

services through various networks, developers to design new services, and service 

providers to distribute and charge for new services. It stimulates a reorganization of 

the value chain of wireless, Internet and media services. These innovations may 

lead to cost efficiency or better quality, but eventually, such innovations must lead 

to service innovations for new customer values to be captured. As mentioned in 

section 1, customer value emerges from different value drivers of networked 

services. For heterogeneous network services, we suggest three types of service 

attributes that differ due to their source of value. Intrinsic attributes refer to the 

inherent attributes of the service itself, whereas extrinsic attributes emerge from the 

consequences of using the service. Finally, network based attributes are also 

extrinsic, but they emerge from the consequences of using the service in a network 

of users or a network of complementary services.  

 

As mentioned in section 1, the value of mobile services may be driven by their lack 

of constraints related to time and space, or that they are perceived as much more 

personal than other categories of services. We also mentioned broadcast services, 

whose value is often driven by the unique attributes of community and sociability, 

and successful Internet services, such as online banking and travel services which 
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are characterized by effectiveness. Thus, the value of services traditionally 

accessed using a particular access network may be driven by unique intrinsic 

attributes not expected from or easily obtained using another access network. This 

represents an interesting challenge to value creation in heterogeneous network 

services.  

 

In section 1, we also mentioned that many services are valued for their network 

attributes, consisting of user network attributes and/or complements network 

attributes. This is also the case for heterogeneous network services, but not all 

services are characterized by the same attributes driving their perceived customer 

value. This makes it relevant to use a generic intermediary model when studying 

the relationship between service attributes, resulting from business model design, 

and performance, here represented by perceived customer value and adoption. 

Among the most widely applied generic intermediary models of this type are the 

theory of planned behaviour (TPB) (Ajzen, 1991), the theory of reasoned action 

(TRA) (Fishbein and Ajzen, 1975) and the technology acceptance model (TAM) 

(Davis, 1989). TPB proposes effects of beliefs, attitude, subjective norm and 

behavioural control on behavioural intention. The theory has often been extended 

with antecedents from TAM, applying beliefs such as perceived ease of use and 

perceived usefulness, to explain perceived value and intention to use both 

information technology in general (Taylor and Todd, 1995, Davis, Bagozzi and 

Warshaw, 1992) and mobile services in particular (Nysveen, Pedersen and 

Thorbjørnsen, 2005). Usually, beliefs about a service are proposed to have a direct 

effect on attitude towards the service and a direct and indirect (through attitude) 

effect on intention to use the service studied. Attitude and subjective norm are 

proposed to influence behavioural intention and end-user value directly. Originally, 
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behavioural control was proposed to influence actual usage, but the variable is 

often also proposed to influence behavioural intention. 

 

Several studies have revealed influences of service attributes on end-user’s value 

assessments. Looking at intrinsic service attributes, convenience was found to have 

an indirect effect on intention to adopt m-commerce (Khalifa and Shen, 2008), 

whereas perceived service availability has shown significant effects on both 

perceived ease of use and perceived usefulness for mobile data services (Hong and 

Tam, 2006). Also, personalization is found to have a positive effect on attitude 

towards mobile advertising (Xu, 2006-2007). Furthermore, compatibility is another 

intrinsic service attribute found to influence both intention to use mobile commerce 

(Kim, Chan and Gupta, 2007) and attitude towards wap-enabled mobile phones 

(Tobin and Bidoli, 2006).  

 

An important extrinsic service attribute assumed to have an effect on end-users 

value assessment is that of cost or price. Typically, costs are revealed to have a 

negative effect on perceived value for mobile internet (Kim, Chan and Gupta, 

2007) and on intention to use mobile commerce (Wu and Wang, 2005). A study 

among business customers also shows that bandwidth- and service costs are among 

the main antecedents of the adoption of VoIP and other converged IP services 

(Tobin and Bidoli, 2006). 

 

Network-based attributes can also influence perceived value of a service through 

the antecedents of TPB. In a study of instant messaging services, Wang, Hsu, and 

Fang (2005) revealed effects of the perceived number of users on perceived ease of 

use, perceived usefulness and intention to use the service, whereas Lee (2006) 

revealed the same results for an E-learning system. Effects of complements 
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network attributes on perceived value are indicated in a study by Thorbjørnsen, 

Pedersen and Nysveen (2008), finding positive effects of complementary service 

variety on consumers’ perceived value of mobile services.  

 

Thus, TPB may be used as an intermediating value model that better explains the 

relationship between value proposition design, the service attributes that are 

affected by this design and the end-users’ perception of value drivers that 

ultimately create value and initiate service adoption. 

 

2.2 Service areas  

To identify empirical contexts for the theoretical problems addressed in sections 1 

and 2 above, a pre-study was conducted in 2007 investigating five potential service 

areas where behavioural problems and issues of relevance to heterogeneous 

network services were believed to emerge. The five service areas, that had been 

identified through industry partner workshops and meetings to ensure relevance to 

all research and industry partners of the Debussy-project, were; Corporate VoIP, 

Mobile VoIP, Mobile Broadband, Multi play / Triple play and M2M services. Of 

these, Mobile VoIP, Multi play / Triple play and M2M services were identified as 

the most interesting. For an elaboration of the arguments and methods used to 

identify these areas, we refer to Pedersen et al. (2007).  It was also decided to apply 

different approaches to the further analyses of the areas. Whereas full service 

analyses were initiated for Mobile VoIP and Multi play / Triple play, a limited 

exploratory literature study was decided for the M2M service area. The purpose of 

this study was mainly to identify sub-services within the vast area of M2M services 

where heterogeneous network service problems may be studied empirically.  A 

brief presentation of the two service areas studied empirically in this report is given 
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below, including a brief review of some of the recent literature of relevance to 

behavioural problems in the two service areas. 

 

2.2.1 Mobile VoIP  

Mobile VoIP refers to solutions for both corporate and domestic customers as well 

as solutions for public Mobile VoIP services over open hotspots. Several business 

models for such service offerings are currently commercialized ranging from the 

use of dual mode handsets applying SIP clients and IMS solutions to different types 

of “smart” services utilizing characteristics of currently offered cellular service 

plans (e.g. IPdrum.com). Here, we focus voice services, but non-voice services are 

also believed to be important to the value of the total Mobile VoIP service offering 

due to service complementarity (e.g. presence and voice). 

 

For Mobile VoIP the commercial focus is currently on voice and large scale 

deployment of voice over IP in the mobile at users’ homes and in public hotspots 

by dual mode handsets. The providers here pay little attention to corporate versus 

domestic requirements, but market this as solutions for all/any customer and for 

customers “roaming” between domestic and corporate “hotspots”. Still, the most 

important and early adopting market segment is believed to be corporate customers. 

Being used in corporate, domestic and public contexts this is a service area where 

general end-user values are of relevance and the heterogeneity lies mainly on the 

voice side of the service. Seamless transition of voice services between cellular and 

wireless networks, however, requires problems of technological, business strategic 

and consumer behavior heterogeneity to be resolved. 

 

In Norway, SIP-based solutions are being used by a number of small mobile 

operators (e.g. Hello, Lyse Tele) as well as independent service providers (e.g. 



SNF Report No. 09/08 
 

 25

Truphone). The larger mobile operators have tested (e.g. Telenor) or 

commercialized (e.g. Netcom) UMA-based solutions for Mobile VoIP, but neither 

the SIP-based nor the UMA-based solutions have managed to reach a significant 

number of users. In Norway, 3G services are offered by traditional mobile 

operators only and the more experimental services offered by 3 (e.g. Skype over 

Mobile) in other countries are not available here. In general, consumers’ knowledge 

of the functionality and availability of Mobile VoIP services is marginal, despite 

the generally widespread adoption of fixed VoIP solutions in Norway. 

Consequently, few or no statistics are available from regulatory authorities on 

Mobile VoIP services in Norway. 

 

A more detailed description of the current status of this service area in Norway and 

Denmark, including its structural conditions, is found in Godø and Henten (2008). 

 

2.2.2 Recent behavioural research of relevance to Mobile VoIP 

Due to the newness of Mobile VoIP services, relatively few empirically oriented 

studies and analyses are available. Also, most studies are technical rather than 

behavioural. However, some studies of general VoIP also include discussions of 

Mobile VoIP-issues. Authors have evaluated the technological disruptiveness of 

general VoIP services to be considerable (e.g. Osterwalder et al., 2005a). This also 

goes for Mobile VoIP. Realization of the disruptiveness potential seems so far to 

only have been obtained for fixed VoIP.  Thus, authors have questioned whether 

Mobile VoIP services will be offered through closed operator-centric or more open 

non-operator-centric models. The path is suggested to go from non- to operator 

centric models (Ballon, 2004).  
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Recent reports from NPT indicate that the growth in transition from traditional 

fixed telephony to fixed VoIP is now linear (NPT, 2008) whereas it was 

exponential in 2007. To the extent that Mobile VoIP is related to fixed VoIP, which 

it is at least in the domestic case, this may slow the adoption of Mobile VoIP as 

well. It is, however, not unlikely that the growth path of Mobile VoIP will differ 

considerably across international markets as the actor networks of Mobile VoIP is 

proposed to differ considerably in Asia, the US and Europe (Lindmark et al., 2006). 

 

In recent literature, it is suggested that VoIP in general is covered by three value 

proposition elements (Intel, 2006): Reduced costs, productivity gains and increased 

functionality. Of these, cost reduction is most focused (Simon, 2005; Luo, Liu, 

Shao, and Ye, 2006), also for Mobile VoIP (Capgemini, 2005). Productivity gains 

and increased functionality may be hindered by lack of skills (Tobin and Bidoli, 

2006), making behavioural control a barrier to VoIP adoption in general. This is 

also underlined by Gibson, Bilderbeek, and Vestergaard (2005), stressing the need 

for simplicity and low complexity of technical implementation (self assembly), and 

emphasizing the need for proper and fast customer support to ensure that the skill 

dimension will not be a barrier to Mobile VoIP adoption.  

 

Despite potential issues of behavioural control, the general attitude towards Mobile 

VoIP is believed to be positive. A study by Zhang, Chan, and Fang (2004) propose 

effects of normative influences on the intentions to invest in corporate VoIP 

systems, but it is uncertain whether the same influences are likely for Mobile VoIP.  

 

2.2.3 Multi play / Triple play  

Multi play and affiliated terms such as Triple play and quad play may at one level 

be described as various types of marketing driven packages or bundles of ICT-
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services and subscriptions offered primarily to private, residential customers, i.e. 

families and households.  At present, Triple play is most common. Usually, these 

types of packages have emerged from operators of cable television (CATV)  and 

FTTH distribution systems. A typical Triple play package will consist of these 

services: 

- television broadcasted programs (traditional CATV service) 

- high speed data communication for Internet access 

- telephony, provided as VoIP 

 

In Norway, only one provider of ADSL currently offers Triple play (NextGenTel), 

whereas CATV-providers (e.g. Get) and FTTH providers offer Triple play services. 

In quad play, mobile communication services are included as the 4th service 

element in the package. Compared to Triple play, the proliferation of quad play is 

still small.  

 

In Norway, only one network operator, Lyse Tele, offers quad play, however, this 

is still (early 2008) on a trail basis, hence the service is offered only to a limited 

number of customers. For Lyse Tele, quad play represents a development of its 

present “Altibox” Triple play package, which is offered on Lyse Tele’s FTTH 

network. The mobile communication service which will be introduced in the 

transition from Triple play to quad play is branded as “iMobil”. In this wireless 

service, the mobile handset (or any other wireless terminal) will be connected to the 

network by WiFi-zone at home or in the neighborhood. When and if the user moves 

out of the WiFi-zone, there will be a seamless handover to GSM or other WiFi-

hotspots. Lyse Tele has an ownership in the mobile communication operating 

company Network Norway, so this company will provide the GSM interworking 

with Lyse Tele’s quad play service. Hence, Lyse Tele’s quad play users also 
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become users of Network Norway. The “iMobil” service will require users to have 

WiFi capability in their terminals. The current client being used is provided by 

Cicero Networks, is SIP-based, and runs on newer WiFi-enabled Symbian- phones 

(Nokia). According to a press release from Lyse Tele, the company will test 

“iMobil” until the summer of 2008, after which full commercialization will be 

decided. 

 

Thus, as of early 2008, quad play is still in an infant stage in Norway. Although the 

addition of “iMobil” in Lyse Tele’s current Triple play concept “Altibox” may 

technically qualify this as quad play, it is still a far cry from what is envisioned in 

various scenarios of FMC. What constitutes the mass of Multi play in Norway is 

Triple play in some variety; however, because “Triple play” is not a category in 

official statistics, no exact figures on the dissemination of Triple play exist.  

 

Consumers’ general understanding of the functionality and availability of Triple 

play services is somewhat greater than for Mobile VoIP. The geographical 

segmentation of FTTH deployments, however, makes consumers in some 

geographical regions well informed of the service area, whereas consumers in other 

regions are literally unaware of their existence and functionality. A more detailed 

description of the current status of this service area in Norway and Denmark, 

including its structural conditions, is found in Godø and Henten (2008). 

 

2.2.4 Recent behavioural research of relevance to Multi play / Triple play 

For Multi play / Triple play services, “Quad-play”, component – the mobile 

component is very new (Okamoto and Reynolds, 2006, p. 18), and it is very 

difficult to identify any empirical studies focusing either business strategic or 

consumer behaviour issues. For the Triple play interpretation of the service, the 
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situation is somewhat better. Thus, from now on, we refer to this service area 

mainly applying the term Triple play, and focusing the offer of bundled fixed 

network services telephony, TV and Internet access.  

 

Bundling creates switching costs that may reduce competition and due to 

complexity, bundling also creates information asymmetry problems in consumer 

choice within service bundles and comparison across service bundles is more 

difficult. Thus, anti-competitive instruments may be applied to extensive service 

bundling if believed to be used by significant market power providers (see also 

Okamoto and Reynolds, 2006 for a good overview) to lock in customers. Thus, cost 

and pricing transparency are required by regulatory authorities of service bundles, 

such as Triple play services. Bundling may also be seen as a way to shift 

competition from platform competition, often preferred by regulatory authorities 

(e.g. Reding, 2006), to service competition.  

 

In business model articles on Triple play, experts propose that cable and FTTH 

providers are currently better positioned for converged Multi play offerings than 

traditional telcos (e.g. Finneran, 2005). The reasons mentioned are typically 

technical, but there may also be behavioural reasons why this may be correct, for 

example traditions of more open governance forms in these industries. An 

overview of some European pricing models is found in Okamoto and Reynolds 

(2006). 

 

A study by Sekino, Pecorari, Douglas, and Gates (2006) on consumers’ perspective 

on multi play found that, in general, about 1/3 of consumers are interested in triple- 

play while about 1/3 are interested in quad play. A bit more than half (52 percent) 

of the respondents would be willing to buy multi play products within the next six 
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months. An important antecedent for adoption of multi play is savings. This seems 

to be understood by suppliers of multi play products. In a study by IBM (2006), the 

main triple play pricing strategies among multiple system operators and direct 

broadcast satellite providers was a 5 – 10 percent discount (45 percent of the 

respondents) while the corresponding pricing strategy among telecom companies 

was a 10 – 30 percent discount (61 percent of the respondents). For the consumer 

market, the segments with the highest preference for quad play are families with 

children, households with large telecom budgets, and cable customers (Sekino, 

Pecorari, Douglas, and Gates, 2006). 

 

Some of the inherent attributes of triple play are discussed by Alcatel (2005). In 

particular, they call attention to 1) Service availability – the importance of 24/7 

access to the three services, 2) Service velocity and user volatility – where the 

“goal is instant user gratification by rapidly and cost effectively providing and 

adapting services in response to evolving users needs”, and 3) Service innovation 

and mass customization – “allowing subscribers to create personalized bundles 

with flexible pricing schemes that adapt to their individual service needs, budget, 

and usage pattern”. “By combining a flexible service creation and delivery 

environment with service subscription self-care portals, users can “add toppings” 

and make service profile changes on-line with minimal effort and cost for both end 

users and service providers”. Having all of these possibilities in mind, traditional 

attributes as perceived usefulness, perceived user friendliness, and enjoyment 

should also be included as important value drivers resulting from the intrinsic 

attributes of the service. 

 

The study by Sekino, Pecorari, Douglas, and Gates (2006) also revealed that 

discounts are expected among most consumers if they purchase multi play, in 
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particular those provided in open access networks. Highest discount is expected 

among younger people, relatively low-spend consumers, and dial-up customers. 

From a provider perspective, bundling is likely not only to increase satisfaction but 

also to create switching costs. Customers are also likely to perceive the switching 

costs to be higher for a multi play offering than for an offering of unbundled 

services. 
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3 STRUCTURAL AND BUSINESS MODEL STUDY  

Instead of offering a single service analysis of each of the two service areas Mobile 

VoIP and Triple play, this report is organized by the research framework of chapter 

2. Thus, we first present the method and results from a study of the business model 

issues discussed in chapter 2. We then turn to the study of customer value and 

customer behaviour. This allows us to better compare results between the two 

service areas along the research framework, and enable us to better aggregate 

findings. 

 

3.1 Method 

Turning first to the study of structural and business model issues, we first present 

the research design in section 3.1. Next, results for each of the two service areas are 

presented in sections 3.2.1 (Triple play) and 3.2.2 (Mobile VoIP). 

 

3.1.1 Research design 

Research on business models has focused on two complementary streams; 

taxonomies and definitions (Malone et al., 2006). We want to extend this research 

by investigating models of the causal relationships that link environmental 

circumstances and firm behavior to market outcomes (Porter, 1991). This chain of 

causality helps us to answer the main research problem raised here; do strategic 

choices in the business models of the service providers of Mobile VoIP and Triple 

play have performance implications? The research model applied is based on the 

proposition that structural market conditions constrain the decision options under 

which the service providers can design their service attributes.  
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The nascent markets of Mobile VoIP and Triple play services make an inductive 

case study approach an appropriate choice of methodology for inquiring into the 

business models employed by the service providers. To gain a deeper 

understanding of business model choices of these services, we conducted in-depth 

studies of the chain of causality of business models of eight providers of Triple 

play services and four providers of Mobile VoIP services. In addition, two non-

service providers were used as respondents: one market analyst on Triple play and 

one university professor on Mobile VoIP. The research analysts of these studies 

were professors experienced in e-business and telecommunications research. The 

business model studies of Triple play and Mobile VoIP were carried out separately 

and the results will be reported as two separate studies.    

 

Our research design was similar in the two studies. We used case studies and 

applied a holistic multiple case design (Yin 1984), meaning that we investigated 

several cases, and examined each case as a whole. The comparative dimension add 

value in terms of external validity, and can contribute in generating new and 

interesting insights that often remain undiscovered in single case studies. Using 

case studies is a good strategy to gain insight into the applicability of our research 

model on these new services. Furthermore, using case studies is a good research 

strategy for examining a contemporary phenomenon in its real life context, 

especially when the boundaries between phenomenon and context are not clearly 

evident (Yin, 1981: 59).  

 

3.1.2 Samples 

Seven companies were selected from service providers of Triple play services in 

Norway. In addition, one interview was made with a market analyst. The sample 

consists of companies in various positions along the Triple play value chain or 
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representing different network technologies. Four of the companies were 

distributors or access providers: one traditional telecom operator; one broadband 

provider based on the ADSL technology; and two utility companies based on fiber 

technology. Two interviews were conducted with the telecom operator since they 

have separate broadcasting and telecom divisions. The two fiber companies were 

selected due to their differences in business models: one using an open platform 

and the other using a closed platform. Moving backward in the value chain we 

selected one company providing a backbone or trunk network for Triple play 

services. Finally two companies with very different profiles represented the content 

providers: one being essentially a large broadcasting company; the other being a 

content provider offering services such as IPTV, video on demand, etc. to 

broadband operators. As can be observed, our sample of Triple play service 

providers does not consist of a very homogenous set of cases. On the contrary, each 

case is unique due to its position in the value chain and the business model 

employed. This heterogeneous sample, however, enables us to explore to what 

extent our conceptual research model can describe business model decisions in 

their real life contexts.    

 

Given the causal links between market conditions, business model choices, and 

performance, the optimal cases to be included in our research sample would have 

been the ones that score highest on the performance dimension. However, making 

this selection is difficult given the immaturity of the Triple play and Mobile VoIP 

services industry. Hence, it is too early to determine the degree of success (how 

well the companies perform) as the services have been in the market for a relatively 

short period of time. 
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The Mobile VoIP sample consists of five respondents; four service providers 

representatives and one adjunct university professor/venture capitalist with a 

somewhat more technological perspective than the others. The respondents in this 

sample are more homogeneous than in the Triple play sample. 

 

3.1.2 Data collection 

The studies of Triple play and Mobile VoIP are both based on the same research 

model and the same data collection methodology. Thus the two studies are 

described collectively in this section. Because of the strategic nature of the 

information needed to answer our research question, a key informant approach was 

chosen. Relying on key informant accounts is appropriate when the content of 

inquiry is such that complete or in-depth information cannot be expected from 

representative survey respondents (Kumar et al. 1993). We therefore selected key 

informants among top executives of the sample companies. The main source of 

data consisted of qualitative data from in-depth interviews with these 

organizational members, supplemented with second-hand information (mainly from 

the organizations’ web sites).  

 

An interview guide was used to collect information about business model 

dimensions, structural conditions, and service attributes. Dimensions for business 

model were 1) value proposition, 2) customer segmentation, 3) revenue model and 

costs, and 4) governance form. Dimensions of structural conditions were 1) 

regulation, 2) market and competition, and 3) technology. The dimensions 

highlighted for service attributes were 1) intrinsic attributes, 2) user network 

attributes, and 3) complement network attributes. The interview guide contained 

around fifty issues to be prompted.  
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The interview session started with a brief introduction by the interviewer 

explaining the background of the research and the main parts of the interview. The 

questions posed were open-ended and semi-structured allowing the respondents to 

freely deal with the issues prompted. Despite the defined structure of the interview 

guide, the flow of the conversation between the interviewer and the respondent 

dictated the wording and the order of the questions asked. This allowed for probing 

for deeper meaning and better understanding of the responses. Each interview 

lasted around one hour and was tape-recorded and subsequently transcribed 

verbatim. 

 

3.2 Results  

This section includes the analyses of the interview transcripts of the Triple play and 

Mobile VoIP services. Each service is reported separately. In Appendix A, a 

summary of findings is presented in the form of a summary table. This table is also 

used to discuss findings across services in chapter 4. 

 

3.2.1 Triple play 

For each of the two service areas, results are reported on business model design 

first, structural issues second and service attributes third. 

 

3.2.1.1 Business model dimensions 

Value proposition 

Current situation 

 

(1)1 Triple play is nothing more than putting together something that people are 

familiar with by now is a remark of one of the respondents. Most of the 
                                                 
1 The number in the parenthesis refers to the respondent 
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respondents, however, claim that the real value of Triple play services can only be 

obtained by a seamless integrated infrastructure for the three services: phone, 

broadband, and TV. Furthermore, this service layer must be integrated with a 

digital return channel which enables interactivity between the user and the service 

provider, for instance on-demand content. This will add significant functionality to 

the traditional broadcasted TV content. On-demand can be based on subscription or 

on “pay-per-view”.  First at this stage, Triple play appears as one, integrated 

service and not as the three separate services we are familiar with today. (2) This is 

the kind of services that is exciting, not that you can bundle three services and send 

them through one and the same cable. 

 

(3) Before we started we made some market analyses. The response from the 

market was that if we offered just one service the customers would buy if we were 

competitive; if we offered two services we got the same answer; but if we offered 

three services then the customer saw a value proposition here of simplicity and 

extended service that indeed was different from what else was delivered in the 

market. … This laid the path for the infrastructure we needed. In 2001 fiber was the 

only infrastructure that could mediate internet, voice and video together. And we 

got a setting where we had to bundle services that the customers perceived as 

valuable.   

 

However, it is also said that just one single provider or one single invoice is not 

much of a value proposition. Most users, on the other hand, probably find the 

installation of the three services in one access cable more inconvenient than getting 

the services in three different channels. (1) There is not much convenience nor 

much cost efficiency in this, but there are many stickiness elements here”. So there 

may be some lock-in effects that can be utilized by the service provider. 
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In Norway, there is only one provider of IPTV over ADSL. The current standard, 

MPEG-2, allows one TV per household only. The next standard, MPEG-4, is 

designed to deliver DVD-quality video (MPEG-2) at lower data rates. MPEG-4 

may transmit two channels simultaneously to two terminals. The main advantage of 

the ADSL channels is the existing coverage of copper lines in Norway. 75 % of all 

installed broadband is ADSL-based, against 5 % fiber. Even though the growth of 

ADSL-based broadband has slowed down slightly, around 60 % of the total growth 

is on this technology. Today the distance from subscriber to exchange cannot 

exceed 3 km for IPTV. 70 % of all subscribers in Norway, however, live within a 

radius of 2 km from an exchange according to our respondent. The limitation on 

distance is therefore not a significant problem. (5) However, we do look forward to 

VDSL2 that will push the bandwidth capacity further. So we are very relaxed with 

what copper lines can do in relation to peoples needs. The ADSL Triple play 

provider focuses on a profile with powerful broadband (best price – performance 

ratio) and adventures. They deliver what they call “heart beat” with adventures and 

excitement; and they want to be (5) open, fresh and bubbling. 

 

There is disagreement among the interviewees on the capability of copper lines to 

carry quality linear TV. The main advantage of the ADSL providers is that the 

copper lines are already there. The fiber technology, on the other hand, has 

sufficient capacity and can offer symmetric up- and downloading capacities but it is 

expensive to deploy.  

 

Fiber providers are the only providers of Multi play today with smart home and 

security added to Triple play. On the fiber technology we find two different value 

propositions: the closed networks represented in Norway by the Lyse model, and 
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the open networks by the Bynett model. Lyse has developed a partnership model 

based on their platform Altibox. (3) This platform is a pure IP platform where the 

possibilities to extract convergent services are great in the sense that when we now 

add the fourth play, the mobile, then you can have TV services on the mobile and 

you may start your dish washer remotely etc. Altibox is distributed regionally to 

other utility companies who market the platform with their own brand and local 

content. (3) The regional strength of these utilities has been vital for our success. A 

closed model is characterized by a service portfolio selected by the platform owner. 

Lyse claims that this model is simpler for the subscribers and at the same time 

secures enough cash flow to the platform operator to allow for further 

developments. They claim that it is the cash flow that determines the capability to 

refine existing and develop new services. (3) We have looked at some projects in 

Sweden, for instance Mälaren which is an open platform, and we came to the 

conclusion that this does not give a profitable business case simply because the 

customer buys the fiber but hesitate to buy services. The risk is too high. With a 

closed model one prevents the customers to buy access, without consuming 

sufficient services for the operator to be profitable. It is important to stimulate 

demand for services. 

 

The Bynett model is an open platform where all service providers can market their 

services on the fiber network of the platform operator. This means that the Triple 

play services may be provided as a bundle by one provider or as individual services 

by different providers. In the future some integration is necessary to ensure the 

functionality that the customers demand of a Triple/Multi play service, according to 

a representative of the Bynett platform operators. These operators claim that there 

is an added value for the customers on this openness. It leads to more competition 

among service providers which again results in greater service variety, better 
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service quality, lower prices, and more innovation. (4) We hope that this open 

business model will favor the service providers that are innovative and clever. 

More offers, more marketing campaigns, and more competitions among the service 

providers will trigger the customers to start using new and more sophisticated 

services. A question is, however, whether integration or bundling of services will 

close the network. (4) It is clear that if a customer selects a product that includes 

all the services, then you may loose some of the freedom of choice that is 

characteristic of the open networks. But at the same time I think it is necessary to 

do this in order to get the integrations and functions that are necessary to develop 

the Multi play services. In the future we will probably have standards that make 

one product work with all the others. Companies providing the open platforms have 

organized themselves in Norway in Norsk Bynettforening. 

 

Infrastructure or platform providers are operating in two-sided markets, that is, they 

are providing services to two distinct groups of customers who need each other. 

They have to relate to content providers or advertisers on the one side and 

viewers/users on the other. The platform provider must offer two different value 

propositions, one to each group of customers. For content providers offering linear 

TV based on advertising revenues the value proposition to advertisers must include 

number of viewers, the target customer group, and the lead time to get a new 

campaign in the air. The goal of this advertising is to fine grain the target groups, 

almost down to individuals. 

 

Future developments 

With respect to the future developments, it was consensus among the respondents 

that seamless integration of the Triple play services over the access network with 

interactive services is the way to go. Furthermore, stronger user involvement in 
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terms of user generated content, and time and place shifting of services will 

develop. Platform providers will move towards offering symmetric up- and 

downloading capacities. Terminals will be developed that better adapt to the social 

setting of the users, whether this consists of one or several persons using a service 

together, than we see with PCs and TV sets today. Connecting Triple play services 

to wireless networks and mobile devices is another development trend. A problem 

at the moment, however, is the lack of standardization. Further developments here 

will enable more integrated Multi play services. Mobile VoIP will be an integrated 

part of Multi play with WiFi areas and local rates. Copper lines will prosper in the 

Multi play market with new technology such as VDSL2. (5)When we start using 

VDSL2 we can reach capacities of between 50 to 100 Mbps down and 10 Mbps up 

on distances up to 0.5 km from the exchange. And we see that 20% of our 

customers have less than 0.5 km line. Furthermore, an increased focus on quad play 

is expected with mobile devises through WiFi LANs and WIMAX. From a WiFi 

LAN a SIP client will be able to connect to the general telephone platform at local 

rates. 

 

Market Strategy 

Market development 

All the providers follow the same pricing strategy, viz. to keep prize more or less 

constant while increasing capacity. One provider has increased capacity five times 

and increased the number of TV channels from 18 to 32 as standard. Another has 

upgraded their price-performance by twelve and deliver today 4.2 Mbps compared 

to 400 Kbps in 2001 for NOK 400 per month. It is important to maintain cash flow, 

but at the same time it is also important to keep the price-performance on a level 

that secures the “bottom line”. (5) For us to be able to deliver exciting and 

competitive products the customers have to pay what it costs to produce this 
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product. There are providers maximizing their top lines in order to be attractive for 

acquisition when the customer base is large enough. It is, however, important that 

the customers pay a realistic price in relation to what the cost of production is to 

keep a stable market.   

 

Critical mass is important in the telecommunication industry. The reason is that 

Triple play services need an infrastructure with high initial investments and rather 

small variable costs. Lyse who is partly a wholesaler and partly a retailer has its 

service platform in Stavanger. From here bit streams are distributed by BaneTele to 

its partners, the regional energy utilities. From these companies the services are 

transmitted to the users by the local fiber net. By this wholesaler role, Lyse is able 

to increase its customer base from 20 000 local customers in their home market, to 

close to 100 000 users of their services in Norway. This increased number of users 

gives the platform owner power in their negotiations with content providers and 

channel operators. In addition, the risk of developing and marketing new services is 

shared with its partners. 

 

The incumbent telecom operator in Norway, Telenor, owns the last mile of fixed 

telephones and thus has a huge customer base here. However, the transition from 

fix to mobile phones and IP phones exposes this stock of fix telephone customers 

for tremendous churn annually with a corresponding loss of revenues. On the other 

side, the number of broadband customers is increasing but the ARPU of these 

customers is slightly decreasing due to the competition in the market. This forces 

the providers to offer more capacity over time for the same price. In 2007 the 

capacity was increased three times without changing prices. (2) This is not a 

sustainable business model. The future business model must generate more revenue 

by increasing prices on content and/or by providing value added services to the 
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customers, says a representative of Telenor. Furthermore, Telenor is vulnerable for 

cannibalization internally. They deliver content through several channels: the 

ground television network, cable and satellite. In the future IPTV will add to these 

distribution channels. Due to the large market share of Telenor they have to apply a 

broad market strategy.  

 

Operators of closed network platforms are normally focusing on the top line in 

order to secure sufficiently demand to cover their large initial costs. Open platform 

operators, on the other hand, look at themselves as intermediaries just connecting 

service providers with customers. Energy companies make use of their existing 

customer base (power customers). Content providers look for market strategies that 

address both sides of the two-sided market. 

 

Market segmentation and market channels 

The content providers find it difficult to divide the market in terms of viewers or 

users. (7) To divide the market into aged based target groups, for instance, is a 

tough job in a small market. The advertisers want to target 20 years old people 

only, but the problem is that there are only 60 000 of them. However, we need to 

have viewers at the age that the advertisers ask for. So we compose our 

transmission schedule according to target groups. So the market is divided into 

segments according to the number of viewers for various contents. This 

segmentation is done on the basis of age, gender, interests, etc. 

 

Also, the providers indicate different strategies for the various components of the 

Triple play service. They see new segments such as older people and lower income 

households now demanding broadband. With respect to fiber deployment they will 

go for the high income segment first. For the TV/video services, bundling of TV 
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programs are used for segmentation reasons. Also, segmentation criteria known 

from consumer behavior theories can be used. (1) When we have been working with 

these things we have looked at various segments; something we called simple 

surface (older people); couch potato (sedentary life with much TV viewing); laid 

back (easy going, the entertainment segment); and leaned forward (active and 

persistent). There are many ways to do this. 

 

Other providers use direct channels such as web and phone to reach new customers 

rather than retailers. Another way to address the end user market is through large 

companies where they can reach a great number of potential customers. By entering 

into agreements with these companies employees are offered discounts. Similar 

agreements are employed to reach students at universities and colleges. Partnership 

through a branded platform is still another way to enlarge the market. 

 

Several providers mention the change in market focus for broadband from the 

family-with-children segment to the older-age segment that shows an increasing 

demand. (2) …within broadband now it is roughly the aged segment and low 

income households that sign up or should be targeted. Furthermore, the market is 

considered to be inhomogeneous with respect to age segments. Another important 

segment is the housing cooperatives and co-ownerships. These organizations were 

the first to pick up the Triple play service. The market channel of housing 

cooperatives is very different to that of end users. In a housing cooperative the 

decision to buy is made once a year on the annual meeting. A household 

cooperative is composed of tenants or individual owners of very different needs.  
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To sum up, it seems that the providers are considering different segments, but it is 

difficult to observe significant effects of this in their marketing efforts, maybe 

except for the TV content. 

 

Branding 

Some of the providers have clear brands that are utilized to broadening their scopes 

towards multi access channel media houses. For other providers, branding is not to 

the same extent apparent. Open network providers often co-brand often with their 

service providers. 

 

Governance Form 

Vertical integration 

The digital content market in Norway, as in most countries, undergoes tremendous 

changes, and the actors in the market are forced to reposition themselves in the 

value creation processes. Triple play forces telecom network operators, 

broadcasters, content providers, and internet players into one, common market, 

where new bundles of services are provided. This new market creates structural 

changes and new forms of rivalry among the players. Content providers and 

distributors cooperate more closely. Distributors have gone backwards in the value 

chain and co-financed distribution rights with content providers, for instance in 

providing sport events that have been incredibly expensive recently due to its 

popularity. The cost of the rights to distribute these events has skyrocketed beyond 

the capability of advertising financing. Direct payment from end users is necessary. 

Experiences show that the audience is willing to pay for streamed content by soccer 

game for instance. (1) We did see some quite interesting things regarding our 

soccer product. The first year we sold all the games for NOK 795,-. The year after 

it was sold on a monthly subscription basis for NOK 149 per month, corresponding 
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to 1788 per year, and tripled the number of subscribers. We more than doubled the 

price and tripled the number of subscribers. So this is no “homo økonomikus”; 

here are other effects that are decisive.   

 

For the cooperation to work out, some kind of revenue sharing between content 

provider and distributor must be developed. In the new digital service markets we 

find a number of new cooperative constellations among different players of the 

value chain, and we find each player partnering in a number of different ways. 

Although we have seen much cooperation the competition has also increased.  

Another vertical integration strategy is built on taking ownership positions along 

the value chain (the infrastructure) using these for marketing and technology 

intelligence.  

 

Still another strategy is to build on contractual agreements among the players to 

regulate everything from revenue sharing to end-user quality. Furthermore, these 

agreements include who is responsible for what in the value creation process. The 

development of these contracts has been a kind of chicken-and-egg process.  In the 

beginning it was difficult for the platform owners to attract the content providers 

and achieve good agreements due to small customer bases. With an increase in the 

customer base this situation has improved. (4) We try to promote other cooperative 

partners to enlarge our value network, says one of the respondents. Things are 

changing rapidly in this market and a partner network is believed to be better than 

one-to-one relations for continuous updating. In these networks partners do both 

compete and cooperate. (5) We have very tight value creating relationships with 

our suppliers to develop the most efficient and effective solutions”, says another 

respondent, and adds “It is clear that when the prices in the end user markets go 

down, the suppliers must run faster. The evidences of this can be observed by the 
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large mergers such as Alcatel, Lucent, and Ericsson. The supplier relations can 

either be market based or long term relationships including such as mutual 

competence transfer, technology transfer, risk sharing, and financing.  

 

IP-based platforms can offer interactive services with new revenue streams 

attracting more content providers to the platforms. Many providers want to be 

present on multiple access channels. At the same time the competition among the 

channel aggregators is increasing and there is a battle for buying exclusive rights. 

This creates new relationships in the value chain with an increasing fear among 

some providers that content providers will bypass the distributors. (5) Taking 

payment for content requires quality in delivery to the customers”, says one 

distributor. “To enable this we have to divide Internet into three parts. On the top 

we have the non-guaranteed quality, so called “best effort” service, for example 

YouTube content that is delivered free on the Internet. The level below, what we 

call Level 2, is where you enter into a partnership with the content provider. This 

means that when the content provider sells its content, for instance soccer games, 

to our customers we guarantee for quality delivery of this dedicated service in our 

network against a share of the revenues. The lowest level of the Internet is where 

we deliver triple and quadruple play services. This is where we guarantee for all 

services. This means that delivering video or third party content and receiving 

payments from customers require a quality guarantee. We do not think that 

customers are willing to buy a soccer game and then being disturbed by 

interruptions. We think that if this is going to work, you must guarantee quality. 

This means that the business model of the content provider requires tight 

relationships with the distributors, says the distributor. Some people are concerned 

with the quality, others with capacity, and still others with stability. With the 

development of Internet today we will soon experience capacity problems and then 
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cooperation on Level 2 will be important to secure customers’ quality and sustain 

their willingness to pay. 

 

Horizontal integration  

Some providers have horizontal partnerships to reach larger markets for their 

services. The goal of horizontal cooperation is to increase customer volume and 

thus gain negotiation power towards the content providers. When Lyse started with 

its Altibox platform back in 2002 it attracted a lot of interest both nationally and 

internationally. They saw then the opportunity to serve other owners of fiber 

infrastructure from the same platform. Today Lyse has 32 partners served from the 

Altibox. 

 

 Horizontal partnerships require management through several bodies. For example, 

a product market board to look at future trends and give advices to the product 

development department. There may be kick-off meetings and end user meetings 

among the partners and their customers. All organized as cooperative commitments 

of the partnership. Other horizontal partnerships have been organized to set up 

trunk networks (Bredbåndsalliansen). Open platform providers organize themselves 

in more loosely connected partnerships while closed network providers are 

organized in more tightly connected partnerships.   

 

Revenue Model 

Revenue streams 

TV is a very good branding medium. For a commercial television broadcaster, the 

revenues from advertising constitute a substantial part of its total revenues. (7) 

Revenues from TV advertisement are to day equal to revenues from daily 

newspaper advertisements in Norway. Thus advertising is important to commercial 
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television broadcasters, but other revenue sources must be sought in addition. 

These sources consist of subscription payments, sponsorships, end user payments 

for interactive services, web advertising, and finally content delivery on the mobile. 

Even though the advertising segment is growing rapidly, pay TV grows even faster. 

(7) Looking at the market in Norway totally, the TV advertisements constitute for 3 

billions NOKs, licensees close to 4 billions, and pay TV 4 billions. That makes a 

total of 10-11 billions, and this is primarily for broadcasted TV. In addition, we 

have IPTV with on demand that gives a “long tail economy” with respect to copy 

rights. The big cost drivers of a universal broadcaster are the production of live 

programs, and acquisition of copy rights. The cost of sport rights has increased 

tremendously. Here, we have seen that the competition between platform operators 

has lead to purchase of exclusive rights of such events as Champion League and 

Premier League soccer games.  

 

There is a false distinction today between TV-centric and PC-centric interfaces. On 

TV we do expect to pay for content; on the PC connected to Internet we expect 

everything to be free. To be free, however, means that the end user does not have to 

pay anything. Normally it is advertising that pays for the content. The expectation 

of free Internet content will change with the transition from “best effort” to “quality 

of service” (QoS). The quality restrictions on TV transmission have always been 

high, much higher than phone transmission. This indicates that the copper lines 

used for phones are not directly suited for TV transmission. The respondents see a 

change in usage patterns, especially among the young ones. This change requires a 

change in the way the providers communicate with their customers.  (2) We are in 

the middle of a change process. We are loosing revenues due to changes in demand 

patterns and must get rid of huge cost items. We have to be able to produce the new 

services at lower margins – much more cost efficient, says one of the providers. 
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We see that more and more customers choose higher capacity on their broadband. 

ARPU, however, is kept almost stable or only slightly increasing. In this commodity 

market with high competition and pressure on prices, and falling demand on the 

basic services, new services have to be introduced so that the customers will 

consume more, says a provider. It is necessary to have an infrastructure that scales 

well with changes in demand. The situation at the moment is very dynamic and we 

will see changes in the business models of the content providers. We will see more 

user generated content, peer-to-peer services, and time and place shift of TV 

broadcasted content. 

 

A channel aggregator will have to operate differently depending on whether it sells 

its services to a closed network provider or an open network provider. The revenue 

model for closed networks includes normally revenues per customer and month and 

this is paid by the platform operator. For open platforms, revenues flow the 

opposite way. Here, the end customers pay the content provider for the content, 

who will return some of this revenue to the platform operators. These two revenue 

models require totally different invoicing processes and customer service center 

operations.  

 

The largest cost driver for channel aggregator is buying TV rights. The costs of 

these rights vary depending on the access platform and technology. The fear of 

illegal reutilization and diffusion of content is today less than it was 6 -8 years ago. 

The trend by the large content providers is to make more and more of the content 

available. 
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When it comes to the open platforms, the normal price model is to charge the 

service providers for each service the customer subscribes for. It is the customer 

that selects capacity among the offers of the service providers. The higher capacity, 

the more it costs! (4) When we started, the service providers took their ADSL 

products and moved them to our infrastructure. We got asymmetric products based 

on 300 Kbps to 1 Mbps. We see now that the providers are leaving asymmetric 

products and only deliver symmetric products. The capacity increases and now we 

have many customers on 15 – 20 Mbps. The customers receive their invoice from 

the service providers (which mean that they get one invoice for each service) who 

pay the platform owners their share depending on the number of customers and 

capacity usage.  

 

The closed platform owners deliver Triple play as a bundled service or as each 

component of the bundle separately. The pricing model consists normally of a start 

up fee followed by a monthly fee. The revenue model of the partnership follows 

roughly a franchising model where each partner pays for access to the platform and 

a cut of their running revenues.  

 

3.2.1.2 Structural Conditions 

Regulation 

Regulatory authorities 

Incumbent telecommunication operators are often defined as a “significant market 

power” (SMP) which means that they have to comply to certain rules given by the 

PTT. As such (1) We can do a bundle of the three products in Triple play, but since 

we are an SMP the bundle is regulated, and then we are committed to price 

transparent regulated prices because the customers have the right to debundle the 

offer if they want. (2) We are not allowed to give discounts across markets in which 
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we are dominating. The telecommunication sector is much more regulated than the 

broadcasting sector, and the prices taken for the services have to be defended from 

a debundling point of view. The problem for an SMP then is to get paid for signal 

transmission of broadcasted services on the phone network. (1) With the pricing 

mechanisms we have today – this is a challenge. If we should charge normal access 

prices for TV transmission in the Triple play service today, people will resist. So 

putting broadcast on top of UMTS and xDSL is prohibitively expensive. 

 

(2) There is no LLUB on fiber, but it may come. IT may come that we are forced to 

have an open net approach. Without any regulation that takes into consideration 

the large investments a new infrastructure entails, it may stop the willingness to 

invest here. (2) The one who seeds should harvest. The fiber providers think that 

LLUB will come to fiber. (3) At some point in the future at a certain level of 

concentration and volume on fiber we might see regulation here”. But then, all 

access technologies should be subject to the same regulation, they say. Today the 

situation for fiber, cable, and copper are not the same. On fiber and cable the 

network owner delivers the content while the copper lines are open for virtual 

operators. From a regulatory point of view one is not allowed to merge cable TV 

with xDSL today. 

 

Regarding the regulation of open versus closed networks the interviewees have 

different opinions depending on their point of view. Open platform owners claim 

that the authorities are more in favor of open platforms. (4) We have got indications 

on that from the politicians. We see this also in the allocation of “Høykom” funds 

where they require that the networks they finance should be open networks. Others 

do not believe in any intervention of the regulating agencies on open versus closed 

networks. As long as PT prefers infrastructure competition rather than service 
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competition, four to five infrastructure alternatives should be enough to keep the 

competition up.  

 

With respect to content we see a tendency that channel packages become more and 

more alike. From a consumer point of view more freedom of choice is desired. This 

can be achieved by smaller packages or a kind of á la carte packaging of TV 

channels. This is supported by the authorities in several sectors. This position, 

however, is not taken by any operator in Norway yet. According to one respondent 

we will see more freedom of choice in the TV channel market ahead. However, 

against this works the economics. Large initial costs require a high top line focus 

and with more freedom of choice, especially consuming smaller packages of TV 

channels, may erode the ARPU. Altogether, there seems to be a tendency towards 

choosing smaller packages (more open content) and greater flexibility of choice.  

 

Today several agencies are involved in the regulation of the Triple play market. In 

the future, however, the respondents believe that more of the regulation will be 

transferred to the competition authorities as we see more competition in the market. 

The energy companies are also regulated by NVE. (4) Now we are not allowed any 

longer to put fiber infrastructure on the 22 kilovolts lines. This is a change in our 

general conditions that impose difficulties; the infrastructure becomes more 

expensive to build.  The use of existing power lines to deploy fiber has given the 

energy companies important scope economics. 

 

Market and competition  

The market and competition issues are concerned with horizontal market 

competition at each stage of the value chain as well as the cooperative competition 

(cooptition) among the players along the value chain (vertical competition). It is 
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said that the content owner strives for the control of the customer interface. Today 

it is the distributor who owns the customer. While content flows from producer to 

consumer, revenues flow from consumers through distributor to content producer. 

One of the main issues today is whether content owners will bypass distributors to 

get better control of the customer interface. If the customer has more freedom to 

choose content á la carte, power will move from distributor backwards to content 

owner. The distributors represented here, however, are not afraid of this because 

the content owners are dependent on them to deliver content with a guaranteed 

QoS. The distributors see the partnership between content owner and distributor as 

the winning team. (7) The distributor wants to maintain the control through a 

gatekeeper role. One wants to establish a portal through which the access must go. 

And you see that the operators go to content to increase the ARPU. So in this 

scenario I think we will have a discussion on the distribution of the value creation. 

The content providers have until recently considered distribution as a cost instead 

of revenue. And then someone has taken the super profit of the distribution to the 

households.  

 

On certain interactive IPTV services, however, the content owners will have a more 

direct relationship with the customer. On the other hand, the content owner will 

always search for as broad distribution as possible. TV2 is available on almost all 

distribution platforms. An interesting battle has been going on between TV2 and 

the two satellite companies, CanalDigital and ViaSat, on distribution rights. An 

agreement has been reached that TV2 will now be available for the about 1 million 

satellite receivers in Norway. Previously TV2 negotiated an exclusive agreement 

with CanalDigital. The consequences for the competition of this new agreement are 

interesting. TV2 is now available on all distribution platforms in Norway. Will we 

see movements of the customers between these platforms?  
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It is claimed that the energy companies are loosing money on their telecom-

services, and that this market is subsidized by the electricity subscribers. (2) We do 

see that energy companies have better and better alliances and many municipalities 

prefer to go to its own energy company to get broadband. We are surprised by this 

subsidization in the order of billions NOKs between energy and broadband and 

that nobody looks into this. 

 

Technology 

Digital TV is carried over fiber and copper based IP networks. Fiber has today a 

comparative advantage with respect to capacity and thus quality TV. Fiber, 

however, is expensive to deploy while the copper lines do exist in most premises. 

The limitations of copper and xDSL will be eased when the new protocol MPEG-4 

is available. This standard will increase the capacity about three times compared to 

the MPEG-2 standard today. A tremendous increase in capacity can further be 

achieved by the use of the VDSL2 technology. VDSL2 is currently the most 

advanced version of all DSL connections.  VDSL2 offers a symmetrical 

upstream/downstream rate of 100 Mbps.  VDSL2 offers the very fastest speed, with 

a strong distance range, for Triple play services on copper lines. Despite this, it is 

believed that the TV industry will rely on DVB for linear TV for a long time yet. 

(1) To deliver linear TV on IP networks is terribly expensive. For linear TV, 

broadcasting is the most cost effective distribution form, says a representative for 

TV broadcasting. 

 

The electronics to manage the services carried by these networks will have to 

improve. One foresee a new generation of terminal equipment, for example new set 
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top boxes, to appear; more Windows Media Center “look alike” boxes that can be 

managed by the user in other social settings than the single PC user environment.   

 

3.2.1.3 Service Attributes 

Intrinsic attributes 

Price is the most important determinant of demand, more than convenience through 

bundling and simple invoicing. If you ask the customers, they want to have freedom 

of choice. However, when you look at their behavior they rather choose bundles 

than picking services freely. It is like a restaurant where you have fixed menus and 

á la carte. Most people choose a composed menu. It is, however, important to offer 

freedom of choice although it varies across customer segments, especially with age. 

The older segment appreciates simplicity before freedom of choice. The younger 

customers are more concerned with price and quality. Quality ensures satisfied 

customers. Brand name is also important. Well known brands, especially the 

established brands, are chosen relatively more by the older customer segment. It 

remains to be seen the effect of brand when it comes to one-to-one relationship TV.  

User friendliness is a third attribute often mentioned by the interviewees. It is 

especially important to develop user friendly interfaces of the set top boxes. Also, 

many customers ask for HDTV  

 

User network attributes 

All the respondents are positive to building user networks and several of the actors 

on the Triple play service arena in Norway have already developed community 

sites under their own brand name. TV2 Sonen, Broadpark.no and Multigamer.no 

are examples of web sites to enrich the Triple play service and create communities 

of users. This development is in its infancy and several are skeptical about running 

such web sites due to privacy protection aspects. They feel that they have 
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obligations as an operator to protect the customers on these issues and do not trust 

that people will guard their personal information enough on their own. 

 

Complementary network attributes 

The size of the user network, i.e. number of viewers, is important when negotiating 

content from the content providers. These providers want to sell bundles of 

channels where the bundle contains prime channels as well as less popular 

channels. The content providers will not allow you to cherry pick only the best. 

However, the quality of these bundles depends on the quality of the individual 

channels and the thematic composition of these. TV2 has developed the 

complementary attributes with its Sumo concept. Sumo as a TV portal and an IP-

based distribution platform add functionality to the broadcasted TV2 programs. 

Others are still reluctant to these developments.  

 

3.2.2 Mobile Voice over IP 

Below we present a discussion of the variables and the relationship between them 

for the service area Mobile VoIP. The discussion is based on the five interviews. 

Quotations from the interviews are used to illustrate and concretize the general 

discussion. Quotations are written in italic. As for the Triple play results 

presentation, we start the discussion with dimensions of business model. Then 

structural conditions are discussed along with how they influence business model 

dimensions. Finally, elements of service attributes, and how it may influence 

structural- and business model dimensions, are deliberated. 

 

3.2.2.1 Business model dimensions 

Four main dimensions of business models are included in our model. The 

respondents’ viewpoints are presented one by one for each of the four dimensions. 
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Value proposition 

The respondents rather unanimous point to lower prices as the main value 

proposition of Mobile VoIP. (3) The only obvious value proposition we have found 

is reduced price, and (4) The value of Mobile VoIP is reduced costs are 

representative statements by the respondents. Reduced price is relevant for all calls, 

but the potential for reduced costs is particularly relevant for international calls. 

Thus, (3) The value is higher for international calls via wlan. A second value 

proposition is that Mobile VoIP makes call costs predictable. Users do not 

experience surprisingly expensive calls when using Mobile VoIP. This is because 

the price model typically used for broadband services is a flat fee, and such a price 

model (5) gives you more predictable costs. A third value proposition pinpointed 

by the respondents is the possibility to offer consumers higher voice quality than 

we are used to today. Although some of the respondents see a potential for 

differentiation on voice quality for Mobile VoIP – (4) you may claim that the 

quality of the sound is a bit better - , it is not considered an important value 

proposition – (5) I don’t believe willingness to pay for high quality sound is high. 

The last value proposition mentioned is the possibility to use one number only – (3) 

you have one terminal and one number - meaning you do not need to remember 

two or more phone numbers for each and everyone you need to call. 

 

Market strategy 

Most of the respondents consider the business market as the most relevant market 

segment today for Mobile VoIP. In particular, industries operating in an 

international market – like shipping, finance, oil and gas, etc – are particularly 

relevant segments because the potential price reduction will be highest in industries 

where international calls constitute a large portion of total calls. (1) You have to 
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approach specific segments. Shipping is a typical one……a lot of traffic…….access 

from their domestic offices, international offices, from the airport, etc……pluss the 

financial market…….and the oil sector. An interesting paradox is mentioned here 

by one of the respondents. A precondition for using Mobile VoIP today is the 

possession of a rather new and expensive mobile device. People possessing such 

devices are typically sponsored by their company both when it comes to the device 

and the subscription. Although they have the possibility to use Mobile VoIP, they 

do not have an incentive to use it because their company is paying their phone bills. 

This paradox may be a hindrance for a fast diffusion of Mobile VoIP even in the 

business market. A reason for the lower relevance of the consumer market is the 

somewhat special pricing in the Norwegian market today with subscriptions as for 

example “Fri venner”, “Fri familie”, and “Trådløs familie”, making it relatively 

cheap to make calls to frequently called parties. (2) Looking at the privat market, 

there are many operators offering voice services for free user to user. Thus, 

incentives for buying a new and expensive device to reduce call costs are nearly 

non-existing. It is also mentioned by one of the respondents that users need some 

level of technological interest (and skills) to be able to use Mobile VoIP today. 

Although the respondents do not predict a fast diffusion of Mobile VoIP in any 

segments, they do believe that Mobile VoIP will be a common voice service in 

some years from no. (4) I believe this technology will be available in all segments. 

 

Some of the respondents brought up the importance of consumer support for 

Mobile VoIP. (3) One of the most important issues is to get good products and that 

consumer service is perceived as high. Because the value chain is split up and 

because of the wide variety of networks used, it will often be difficult to reveal the 

responsibility for a failure – like lack of access to the service. It may be possible for 

large companies to negotiate some kind of support agreement with an operator, but 
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for single consumers, this is not possible today. Because consumers are used to a 

market situation where the operator is responsible for voice services, operators may 

be reluctant to launch Mobile VoIP services – because failures may be attributed to 

them - although other actors in the value chain may be responsible for the failure. 

Consequently, a higher level of service quality has to be established for Mobile 

VoIP, in particular for the consumer segment, before Mobile VoIP will be launched 

by some of the operators in the market. 

 

Governance form 

It is revealed through the interviews that the business of Mobile VoIP has a 

somewhat more disintegrated value chain than traditional mobile telephony. 

However, companies do cooperate. In particular, operators seem to cooperate with 

client developers. (1) I have to have a close integration with client suppliers. There 

are so many phones……and you don’t have chance to serve all of them on one 

client, you need a specialized company to do that. The cooperation focuses on the 

development of clients, and the cooperation is described as rather close. Other 

actors are often also included in the cooperation of the development of clients. 

 

With the exception mentioned above, the main impression from the interviews is 

that cooperation between the involved actors in the value chain of Mobile VoIP 

business does not cooperate much. (1) What we believed would be more network 

oriented models has not been realized in this area…… It has not become as open as 

we expected. Most development and work seem to be conducted in-house, and we 

do not see many examples of open network models. The need for cooperation with 

external partners does also seem to depend on the size and the breadth of the 

company. For companies with departments specializing in WiFi, broadband and 

Mobile VoIP, these departments do of course speak together and coordinate 
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internally. For smaller actors with less breadth in their activities, the need for 

cooperation with external actors is more prevalent. Device actors like Nokia seem 

to have a lot of influence in the market, and other actors in the market have to be 

large to influence these device actors. Overall, it seems like the larger actors in the 

market do not cooperate with many actors but that they have some cooperation with 

the most influential device actors. Through such cooperation they may be able to 

influence the direction of the development in the marketplace. It seems like the 

smaller actors have to base their activities on a larger degree of cooperation with 

more actors. However, the smaller actors seem to struggle to influence the main 

features of the development at the market place.  

 

Revenue model and costs 

One revenue strategy is the acquisition of companies as customers. Although it may 

be difficult to make money on their IP based voice subscription alone, the revenue 

stream can be generated by offering value added service on top of the Mobile VoIP 

service – such as conference systems, voice messages, etc. (1) Mobile VoIP……is 

an argument to get access to the business market, but the revenue will be generated 

on other phone related services. This corresponds to other respondents arguing that 

Mobile VoIP is not a business model on its own, but part of a larger business 

model. One of our respondents pointed out clearly that (2) Mobile VoIP is not the 

business model. Furthermore, one of the respondents claimed that in short time 

telecom operators will be called communication providers or something like that. 

(2) And that includes video, it includes presence, it includes voice messages, etc. 

And all the ways we communicate today will be based on one platform, and that is 

IP…… So looking at our business model and our offerings, it is the total package 

we are hunting for. It is also indication in the empirical material that revenue from 

both business customers and individual consumers will be based on flat fee 
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subscriptions rather than the unit price consumers are familiar with from traditional 

telephony. Revenue from termination is not common for Mobile VoIP providers in 

Norway, but Network Norway is providing service providers a part of their revenue 

for termination. Thus, termination revenue can be a potential source of revenue for 

Mobile VoIP providers. Finally, an alternative strategy for making money is to 

build a customer base of Mobile VoIP and go for an exit solution – meaning that 

other companies buy you out.  

 

Sales acquisition costs are highlighted as an important variable cost component. (1) 

Most costs and revenues are predictable, except the sales acquisition costs. By 

approaching companies and making deals with them, employees in the company 

can relatively easily be reached as individual consumers. Thus, sale of 

subscriptions to individual consumers through the company reduces sales 

acquisition costs and increases the chance of profit. (1) It is one thing that means 

something in the mobile market in general, and that is sales acquisition costs. It is 

very important to get the sales acquisition costs as low as possible….. For actors in 

the industry that do not own their own net (infrastructure), network charges are a 

high cost. By moving to IP-net, costs will be significantly reduced. On the contrary, 

such a change will reduce the revenue for actors owning a net/infrastructure 

(incumbents). Consequently, we see a potential conflict of interest where MVNO’s 

have an incentive to move to Mobile VoIP while traditional operators owning their 

own net/infrastructure (incumbents) have an incentive of keeping business as usual.  

More generally, incumbents have costs related to their net/infrastructure while 

revenue is collected from subscriptions, units, and termination fees. MVNOs’ have 

costs on core net in addition to start-up costs and network charges on physical nets. 

Revenue can be considered to be discounts on start-up and network charges (which 

is a cost reduction rather than a revenue) and revenue from termination and on 
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conversation between their own customers. Virtual service providers have costs 

related to billing system and a media gateway to communicate with PSTN. They 

also typically pay higher start-up costs and network charges than MVNOs. Virtual 

service providers typically do not have termination revenue (service providers of 

Network Norway is an exception). Revenue is based on flat rate subscription. Flat-

fee as a pricing model makes Mobile VoIP attractive for access providers – 

increasing the attractiveness of broadband access. 

 

This costs- and revenue structure makes it possible for MVNOs to have lower costs 

and lower turnover. Consequently, they can accept a lower average revenue per 

user (ARPU), but nevertheless earn more money per customer – because of the 

reduced costs. (4) And that really attacks their competitors – the incumbents – 

because they can operate with a lower total turnover but, nevertheless, receive a 

higher return per user because they have lower production costs. The key to 

increase ARPU among MVNOs will probably be to focus service innovation and 

offer consumers new and value added services. 

 

3.2.2.2 Structural conditions 

Structural conditions include external factors assumed to influence choices in 

companies’ business model. Three main factors are discussed. 

 

Regulation 

Regulating actors mentioned as relevant among the respondents are in particular 

Norwegian Post- and Telecommunication Authority (NPT), but the Data 

Inspectorate and some Ministries are also mentioned as actors that influence the 

opportunities of the companies’ business models. One opinion is that the 

Norwegian Post- and Telecommunication Authority protects the large players in 
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the industry and that this reduces the possibilities for smaller and newer actors to 

take a significant position in the Mobile VoIP market. (1) It is about 30 actors in 

the market…… when one of them goes bankrupt we learn it does not have more 

than 1400 customers. NPT says this is competition. I say it is bullshit. …….The two 

large ones have too much power. Others claim that the differentiation of 

termination fees regulated by the Norwegian Post- and Telecommunication 

Authority is sensible. However, the termination fee is also considered to be a huge 

brake for the industry today, because it makes it difficult – in particular for small 

actors - to introduce new services to be used across networks without having to pay 

large amounts of money in termination fees. One of the respondents suggested that 

Mobile VoIP operators also should be allowed to collect termination fee and that 

regulating authorities should stimulate the growth of Mobile Virtual Network 

Operators (MVNOs). (4) It is very important that NPT allows Mobile VoIP 

operators to collect termination revenue. If they say it is not allowed it will be 

difficult to earn money for a Mobile VoIP operator. 

 

It seems to be a general opinion that regulating authorities are a bit static. The 

obvious advantage is that this creates stable framework conditions for the actors in 

the business. (1) You know what NPT will do the next 18 months and (2) There will 

be no “bombs” from the regulatory authorities. The downside is that some of the 

actors feel that this static position reduces the chance of change and innovation in 

the business. Only one of the respondents has a feeling that the authorities slacken 

some of their requirements and conditions a bit when it comes to Mobile VoIP – 

and he interprets this as an attempt to stimulate innovation and growth in Mobile 

VoIP. 
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One possible limitation and hindrance imposed by the authorities, which typically 

strikes the smaller and challenging companies seems to be the demand for security 

and tracking of calls and requirements related to emergency calls (location of call 

origination). However, one of the respondents claims that security and privacy 

protection is not a bigger problem for Mobile VoIP than for ordinary mobile voice 

services. One possible solution is that emergency calls automatically are done from 

the mobile part of the device. What is also mentioned as a possible hindrance is the 

complexity of operating in a global market under different regulating conditions in 

different countries. 

 

Market and competition 

It seems to be a rather general opinion among the respondents that the market is 

dominated by a few large actors with a high degree of influence. (1) Three actors 

are well known; Telenor, Netcome and Tele2. The rest is “others”. In the present 

market we can se how they have muscles to stand up against challenging 

developments and actors, for example through subscriptions as FriVenner and 

FriHet, reducing the relative advantage of Mobile VoIP. However, also device 

producers, software designers and network infrastructure manufacturers have 

dominating roles. Microsoft can subsidise devises to strengthen the diffusion of 

Windows and/or refuse sale of their devices with clients they do not prefer. Nokia 

can take control of software like they for example do by Symbian Signature. 

Providers of network infrastructure like Ericsson, Siemens and Alcatel/Nortel also 

influence the development through their choices and speed in the development of 

network infrastructure. 

 

Overall, the story seems to be that the large and well established actors try to 

protect the status quo and their existing business models. However, the competition 
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will increase, and over time, the established actors may have to compete under new 

and different conditions than today. 

 

One of the respondents meant that it would be possible to earn money on Mobile 

VoIP within about one year. (2) We are talking about 2008/2009. One of the other 

respondents estimated that mobile voice would be IP based within six to seven 

years. 

 

Technology 

One central question is whether Mobile VoIP will be based on unlicensed mobile 

access (UMA) or session initial protocol (SIP). The unambiguous response from 

our respondents is that open standards as SIP will be the solution for the future and 

that (2) UMA will fail. As one of our respondents claims; (2) All future 

communication will be IP-based. As a result of the heavy investments in 

infrastructure conducted by the incumbents, we may see attempts to launch UMA 

based solutions for Mobile VoIP, but over time, SIP will be the standard for Mobile 

VoIP. (4) ….incumbents with huge investments in infrastructure and infrastructure 

manufacturers, like Ericson and others, they have a lot to loose when this moves to 

the Internet model. A somewhat more complementary perspective, claimed by one 

of the respondents, is that we will have four technological directions that will have 

a parallel development. They are 1)3GPP, GSM and 4G mobile telephony, 2)SIP, 

3)Enterprise voice, and 4)Proprietary services like MSN and Skype. These 

technologies have their unique strengths and will exist together. Integration 

between the technologies will be an important challenge. 

 

One major technological impediment seems to be the lack of technological 

standardization. Clients are not standardized, and clients have to handle various 
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types of hotspots. There are also several challenges related to SIP and wireless 

routers. Technological compatibility, or interoperability, is a bigger problem for IP 

devices than it is for traditional GSM devices. (2) There is no doubt that IP devices 

have a larger incompatibility problem than GSM. Other technology related factors 

that limits the development of Mobile VoIP is the lack of user friendly devices and 

solutions and the battery capacity of most devices when WLAN scanning is on. 

Finally, only a few devices in the market today are adapted to WLAN, which of 

course limits the diffusion of Mobile VoIP, but this impediment will probably be 

significantly reduces within a year or two. 

 

Because of the splitting of the value chain and the heterogeneity of the technology, 

it will often be a problem to track the source of errors and service failures. The 

source of a failure may be the device, the client, the service provider, the WLAN, 

etc. Some of the potential providers of Mobile VoIP may therefore be reluctant to 

launch Mobile VoIP services because failures that cannot easily be tracked can be 

attributed to the service provider and damage their brand name. Until this problem 

is somewhat better solved, we may see that some of the established actors await the 

launch of Mobile VoIP as a strategy to protect their brand name. (3) When you are 

big you need a very good and streamlined customer support. 

 

A relatively small share of the devices available today can be used for Mobile VoIP 

because of technological limitations (e.g only a few of them have WiFi capability, 

operating systems are closed). The price for the suitable devices is also rather high 

today. However, more and more devices will be launched with the necessary 

technology, and the prices will typically also be reduced for these devices in a year 

or two. The features necessary for Mobile VoIP will (4)…...flow from the expensive 

and fine N95 phones over to the cheaper ones. 
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3.2.2.3 Service attributes 

The chapter on service attributes is a discussion of possible effects and/or outcomes 

for Mobile VoIP from the consumers’ point of view. All assessments, however, are 

made by the service providers, so these attributes are the attributes believed by 

providers to be important to end-users. 

 

Intrinsic attributes 

The main intrinsic attribute, and the main advantage, of Mobile VoIP seem to be 

the possibility to make calls for a lower price and with a fixed price plan. (2) …it 

will be price, price, price in 70 percent of the cases. In the other 30 percent of the 

cases, value added services like mobility, one number, etc. are suggested as 

constituting the main intrinsic attributes/values. Mobile VoIP gives consumers one 

more opportunity to choose from when making a call. Because of the complex 

pricing of call services, some of the respondents point out that when consumers 

make a call, it should automatically be set up in the cheapest way. It is also possible 

to offer higher quality voice services through Mobile VoIP, but one of the 

respondents have doubts about the market potential of such an offer. (5) I do not 

believe people are willing to pay anything extra to get bass and treble. There seems 

to be an overall agreement among the respondents that Mobile VoIP services have 

to be user friendly to be adopted among consumers. This concerns both user 

friendliness when setting up the service and user friendliness in everyday life usage 

of the service. (5) It should not be a lot of hassle to make it work the first time and 

(5) ….it should always work. Seemless handover between WLANs is a critical 

intrinsic attribute for the service to succeed. One potential problem is when a 

customer makes a call on its WLAN. However, during the conversation he may 

move to a part of the house without WLAN coverage. With seemless handover, this 
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means that he pays the price of an ordinary mobile call, although he believes it is 

for free. It is important that the consumer is notified about this, so that he does not 

get any surprises when the bill arrives. 

 

User network attributes 

When using a standard application for Mobile VoIP, for example Fring, a 

precondition for making a Mobile VoIP call is that the person you want to call on 

IP is using a standard accepted by the application. (4) So if you can make your 

community install that Mobile VoIP solution you can in principle call for free over 

IP. In particular in the earliest phase the Mobile VoIP diffusion, this limitation of 

the user network can put some hindrances on the growth of Mobile VoIP. However, 

a standard application like Fring also makes it possible to connect across various 

user interfaces, like voice, Skype, and MSN. This may actually extend the user 

network and trigger the diffusion of Mobile VoIP. 

 

Complement network attributes 

An important success factor for Mobile VoIP seems to be availability of 

complementary services. Examples of such services mentioned by the respondents 

are presence, video, chat, voicemail, integration of contacts in the phone and in 

Facebook, etc. (4) I think some of these services like chat and mail and such 

services will be common on mobile phones. Everything you are used to from the 

computer. One of the respondents also suggested a combination of presence and 

information about broadband capacity in the various channels a consumer is 

present. Based on such information it is easier to choose the most effective channel 

for various forms of communication formats. A more general comment is that new 

services like Mobile VoIP typically creates incentives for developing new 

complementary services, and that Mobile VoIP surely will be a source for 
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innovative services in the years to come. Innovative complements network services 

will typically only be differentiating for a short period of time – before the service 

is also included in competitors’ offerings. 

 

A detailed overview of the findings is given in Appendix A. This overview table is 

used as a basis for service comparisons presented and discussed in section 5. 
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4 CONSUMER BEHAVIOUR STUDY  

In this chapter, the method and results of the study of consumer behaviour when 

assessing the value and intention to adopt Mobile VoIP and Triple play services are 

presented. The method is presented in section 4.1 and the results are found in 

section 4.2. To avoid misunderstandings in using the term consumer when referring 

to potential customers in both consumer and business markets and using the term 

consumer of both current customers of a service and current non-customers, we 

here apply the generic term end-user instead. 

 

4.1 Method 

To study value assessments and intentions to adopt Mobile VoIP and Triple play 

services within the research framework presented in chapter 2, it was decided that 

an investigation of the effects of business model design variations would be of 

greatest value. In particular, the effects of varying value proposition designs would 

reveal how end-users value assessments are made, and at the same time, the results 

would have direct implications for business model design in general and value 

proposition design in particular. Thus, a quasi-experimental procedure was 

developed and used. 

 

4.1.1 Procedure 

Due to its focus on the effects of business model design on demand side behaviour, 

a procedure was developed for manipulating the business model design presented 

to potential respondents. Particular focus was paid to the value proposition of the 

business model. Based on previous studies, published articles and some exploratory 

investigations including home visits to media rich homes, we decided to manipulate 

five elements of the value proposition. These elements were believed to be of 
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particular relevance to heterogeneous network services. The elements were: 

Simplicity, price advantage, integration, user network strength and complements 

network strength.  

 

A workshop was held with project researchers and a professional 

photographer/producer to identify how scripts could be designed that presented the 

different elements of the value proposition to potential consumers that lack 

experience with heterogeneous network services. Scripts were designed for the two 

services – Mobile VoIP and Triple play including texts presenting the different 

elements of the value propositions as well as video sequences that could further 

realistically illustrate the value proposition elements. The script elements designed 

to represent service attribute differences are presented in Appendix B. It was 

decided that all value proposition presentations should include all elements, but that 

propositions should be manipulated by more detailed presentations of each of the 

value proposition elements at the end of each presentation. Videos were then 

produced and edited to fit planned scripts. The result consisted of five video 

presentations of the different value proposition presentations focusing each of the 

five important attributes of heterogeneous network service attributes. Video 

presentations were around 1 minute long and were converted and placed on 

YouTube.com for integration in the procedure exposed to respondents. Links to all 

video presentations are shown in appendix B. 

 

Recruited respondents were directed to a presentation site where an introduction to 

the study was given and the video of the presentation was shown along with a text 

of the audio part of the video. Thus, respondents could see, hear and read the 

presentation of the value proposition for the services. When the video had been 

shown, respondents were brought to a questionnaire site covering the measurement 
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inventories used in the study. The design of all parts of the procedure was 

integrated using similar colouring, fonts and graphical design. The procedure was 

pre-tested for the manipulation of the value proposition for Mobile VoIP on the 

Norwegian site for comparing the prices and terms of the plans of mobile service 

providers called Telepriser.no. Minor revisions were made to the procedure. The 

procedure was designed so that the Mobile VoIP study was run first and the Triple 

play study was run one week after the Mobile VoIP study. Both studies were 

available to respondents for three ordinary weekdays only. Respondents were 

allocated by random to any of the five different value proposition presentations for 

each of the two studies 

 

4.1.2 Samples 

A representative sample frame of Norwegian consumers identified by the largest 

online panel data provider in Norway, Norstat was used. The panel currently 

includes 65000 respondents from which two sample frames were designed to 

represent the Norwegian consumer population of age 15+. To make samples 

representative, Norstat controls the sampling frame by age, sex, education, 

geography, income and some non-disclosed consumer-related variables. From this 

sample frame, the sample offered to participate was randomized with 500 potential 

participants in the Mobile VoIP sample and 550 potential participants in the Triple 

play sample. Participation was voluntary and was compensated by points that the 

respondent may later convert into gift cards.  

 

Respondents were thus self-selected respondents from a random sample of a 

representative population of Norwegian consumers aged 15+ (In Norwegian: 15+, 

landsrepresentativt). As indicated above, respondents were allocated by random to 

one of the five value proposition presentations of each of the two services.  
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From the invitations to participate, 304 responses were collected for the Mobile 

VoIP study and 310 from the Triple play study, giving response rates of 60.8% and 

56.4%, respectively, within the time limit of three days. We consider this more than 

acceptable. Data were analyzed for careless response. In addition a criterion was 

applied requiring all respondents to complete the full video presentation and spend 

more than four minutes on the subsequent questionnaire.  The final number of 

respondents in each sample after removals was 245 for the Mobile VoIP study and 

253 for the Triple play study. Sample characteristics of the two studies are shown 

in table 4.1. 

 

Table 4.1 Sample characteristics – demographic attributes 
 Mobile VoIP Triple play 
Attribute N % N % 
Male 133 54.73 127 50.60 
Female 110 45.27 124 49.40 
Gender - total 243 100.00 251 100.00 
15-19 17 7.00 19 7.54 
20-29 55 22.63 40 15.87 
30-39 48 19.75 45 17.86 
40-49 28 11.52 41 16.27 
50-59 58 23.87 51 20.24 
60+ 37 15.23 56 22.22 
Age – total 243 100.00 252 100.00 
Primary 14 5.79 16 6.35 
Secondary 69 28.51 94 37.30 
University L 84 34.71 82 32.54 
University H 75 30.99 60 23.81 
Education - total 242 100.00 252 100.00 
 

When compared to the general characteristics of the Norwegian consumer 

population and considering the size of the samples, we conclude that the samples 

seem to appropriately represent the Norwegian consumer population at least when 

it comes to simple demographic attributes.  
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4.1.3 Measures 

Multiple measures were designed to capture the following theoretical constructs: 

Ease of use, usefulness, perceived price, compatibility, service quality, service 

integration, user network strength, complements network variety, subjective norm, 

behavioural control, attitudes, customer value, intention to use the service, 

experience and mode of adoption. Of these, the first 10 are considered independent, 

the next 3 are considered dependent, and the others moderating. In addition, single 

measures were used to capture 3 attributes of the consumer’s household and social 

network, gender, age and education. 

 

Both usefulness and ease of use have been applied in numerous studies and their 

validity is well proven (Venkatesh et al., 2003). Usefulness was measured using 

three items covering the original dimensions of time saving, improvement and 

usefulness suggested by Davis (1989). Ease of use was measured using four items 

developed from adapting the original items of Davis et al. (1989) to our setting.  

 

The measure of perceived price was developed from the literature on customer 

value which relates perceived advantages to perceived price through a measure or 

manipulation of perceived relative price (Zeithaml, 1988). Thus, it included one 

item reflecting the relative price advantage of the services as well as two items 

from more reflective measures of perceived price (Voss, Parasuramen og Grewal 

(1998). 

 

Compatibility is one of the intrinsic attributes suggested by Rogers (1995). It has 

also been defined in information systems research as “the degree to which an 

innovation is perceived as being consistent with existing values, needs, and past 
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experiences of potential adopters” (Chin and Gopal, 1995). It has been applied in 

numerous studies of technology adoption (Moore and Benbasat, 1991; Chin and 

Gopal, 1995). Our measure is based on adapting the items of Moore and Benbasat 

(1991) to the context of our services. For Mobile VoIP, for example, the adaptation 

was based on Wang et al. (2005) and Wu and Wang (2004).  

 

Service quality has been extensively studied in marketing research and information 

systems research (Zetihaml, 1988; Zeithaml, Parasuraman and Malhotra, 2002). 

Recently, service quality of mobile services has also been given some attention 

(Nordman and Liljander, 2003). The main problem with these approaches is that 

they include complex, formative items of service quality. Such measures limit the 

possibilities for structural analysis and require large measurement instruments. 

Thus, the development of a reflective measure was prioritized in this study. A 

measure very similar to the reflective measure of Cronin, Brady and Hult (2000) 

was applied. 

 

Service integration reflects the perceived integration between components of a 

service and is related to compatibility (Chin and Gopal, 1995) as well as a source of 

relative advantage for heterogeneous network services. It has, to our knowledge 

however, never been operationalized before. A simple two-item measure was 

designed primarily to test the manipulation of the value proposition.  

 

Our measure of user network strength is based on the ideas of a perceived, relative 

version of the “mindshare” concept used by Gallaugher and Wang (2002) and 

consists of items reflecting perceived size of the relevant user base. Similar items 

have been used by e.g. Frels et al. (2003).  
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Several authors have measured variety-dimensions of complementary services, 

such as the current size of the complements network (Frels et al., 2003), the 

availability of complementary services or goods (Schilling, 2003) or the integration 

of complementary products (Nambisan, 2002). Both complements network size and 

availability are closely related to the variety of complementary goods studied in the 

network effects literature (Cottrell and Koput, 1998, Gallaugher and Wang, 2002). 

Our measure of complements variety was adapted from the measure of the size of 

the complements network used by Frels et al. (2003).  

 

We measured subjective norm using three items that were almost identical to the 

items used by Mathieson (1991) and Battacherjee (2000). A somewhat simpler 

version of the measure was used by Venkatesh and Davis (2000). The measure of 

behavioral control was almost identical to the measure applied by Battacherjee 

(2000) and Taylor and Todd (1995). Both measures were adapted to the context of 

the services.  

 

We measured attitude toward use using three bipolar adjectives that indicated 

different aspects of the subjects’ attitude toward use. The items were similar to 

those used by Davis (1989), Taylor and Todd (1995), and Battacherjee (2000). 

Finally, we measured intention to use using a two-item scale that we adapted from 

Battacherjee’s (2000) and Mathieson’s (1991) studies.  

 

Consumers’ or customers’ perceived value of a service or product has been 

investigated applying concepts such as perceived customer value (Chen and 

Dubinsky, 2003), consumer perceived value (Sweeney and Soutar, 2001), service 

value (Bolton and Drew, 1991), experiential value (Mathwick, Malhotra and 

Rigdon, 2001), perceived acquisition value (Grewal, Monroe and Krishnan, 1998) 
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and perceived value of a service (Petrick, 2002), just to mention some examples. 

Our measures of perceived value and anticipated value were founded in the 

literature on perceived customer value (Zeithaml, 1988). Rather than using a 

formative scale like Sweeney and Soutar (2001), perceived value was measured 

using three items reflecting, perceived total value (acquisition value), perceived 

value relative to offer, and perceived value relative to requirements.  

 

Experience with the service category was measured using three items partly 

adapted from Bruner and Kumar (2000) that we have used and tested in previous 

studies of Internet service adoption and consumer behaviour (Nysveen and 

Pedersen, 2004; Nysveen and Pedersen, 2005) . 

 

Adoption may be studied in a macro perspective (e.g. Rogers, 1995) or in a micro 

perspective as acceptance (Davis, 1989) but in both perspectives, adoption of a 

technology is either seen as unrelated to existing technology or seen as replacing it. 

From previous studies, we have seen how a new technology is adopted to 

supplement and also sometimes complement and increase the use of existing 

technology (e.g. Nysveen et al, 2005). Thus, we argue that technology may be 

adopted in different modes varying from adoption unrelated to existing technology 

or services to adoption substituting existing technology or services. Because almost 

all mobile and online services in some way relate to existing services the mode of 

adoption covering a completely unrelated service seem irrelevant. Three adoption 

modes where thus defined; substitution, supplementary and complementary modes. 

Two-item measures covering the three modes were designed as a first attempt to 

empirically cover this issue in the technology adoption literature. 
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Gender, age and education were measured with single item measures applying the 

same scales as in Nysveen et al., (2005 and Thorbjørnsen et al., 2008). Three 

attributes of the consumer’s household and social network were included applying 

standard items from the Population and Household Census Handbook of Statistics 

Norway.  

 

Most of the above items have previously been used and tested in adapted form to 

study the value and adoption of various mobile and Internet services by the authors 

of this report (e.g. Nysveen et al., 2005; Thorbjørnsen et al., 2008). All items are 

shown in Appendix C (in Norwegian). 

 

To investigate the conceptual structure of the items, exploratory factor analysis was 

conducted. This analysis was conducted for the items of the independent, mediating 

and dependent variables separately.  

 

Independent variables 

The analysis of the independent variable items showed 8 factors with eigenvalue 

above 1 explaining 72% of the variance in the items. The items showed a consistent 

structure of loadings and the 8 factors matched the 10 hypothetical constructs by 

grouping together items measuring complements variety and integration and items 

measuring ease of use and compatibility. Within this structure the highest cross-

construct loading was found for one of the ease of use items at 0.38 and the lowest 

inter-construct loading was found for one of the complements variety items at 0.49. 

The second lowest inter-construct loading was found for the above mentioned ease 

of use at 0.57.  
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Using scree plot as a recommended procedure for identifying the relevant number 

of factors (Hair et al., 2006, p. 120), a drop in eigenvalue is found between 10 and 

11 factors from 0.82 to 0.63, suggesting that the next number of factors to use is 10. 

This corresponds to the theoretically proposed number of constructs as well. Not 

surprising, this leads to a separation of the two above mentioned factors into 

separate factors for ease of use, compatibility, complements variation and 

integration. Now, the solution explains 78 % of the variance and the highest cross-

construct loading is found for one of the complements variety items at 0.33 and the 

lowest inter-construct loading is found for the above described ease of use item at 

0.62. The results are illustrated in table 4.2. All in all, these findings indicate that 

the proposed theoretical structure of items should be retained and that no items 

should be excluded from further analysis. 

 

The analysis reported in table 4.2 includes data from two services, and small 

variations in wording have been used to adapt measures to services. Thus, separate 

analysis of item structure at the service level was conducted. Separate analysis of 

the Mobile VoIP data showed a similar structure to the analysis of all data. The 

Triple play data, on the other hand, showed a somewhat different structure of 

loadings. As for all the analysis of all data, 8 factors where extracted in the 

exploratory analysis, but the structure of loadings revealed problems with 

discriminating ease of use and complements variety as separate constructs. 

Confirmatory analysis using 10 factors showed the highest cross-construct loading 

at 0.51 for one of the user network items and the lowest inter-construct loading for 

the above described complements variety item at 0.49. Thus, for separate analyses, 

these two items could be recommended removed, while when using the complete 

dataset, no items should be removed. To include these considerations in further 

analysis, the analyses will be conducted with the full item sets. For comparative 
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analyses across service types, the consequences of dropping low validity and low 

reliability items will be reported. 

 

Table 4.2 Factor analysis results – all data (N=498)* 
 Fact. 

1 
Fact. 
2 

Fact. 
3 

Fact. 
4 

Fact. 
5 

Fact. 
6 

Fact. 
7 

Fact. 
8 

Fact. 
9 

Fact. 
10 

Eigen-
values 

9,03 2,53 2,50 2,12 1,54 1,51 1,27 1,16 0,96 0,82 

Var. expl. 
(%) 

30,09 38,53 46,85 53,93 59,08 64,12 68,36 72,22 75,40 78,14 

Eou1 0,19 0,17 0,12 0,06 0,81 0,01 0,09 0,23 0,14 0,08 
Eou2 0,14 0,21 0,09 0,06 0,83 0,02 0,17 0,10 0,08 0,11 
Eou3 0,23 0,20 0,08 0,01 0,62 0,07 0,26 0,24 0,12 0,03 
Useful1 0,74 0,08 0,08 0,13 0,13 0,13 0,07 0,09 0,25 0,00 
Useful2 0,80 0,18 0,02 0,09 0,12 0,21 0,10 0,03 0,02 0,10 
Useful3 0,82 0,13 0,06 0,15 0,13 0,12 0,00 0,07 0,14 0,14 
Useful4 0,79 0,17 0,17 0,10 0,17 0,10 0,07 0,10 0,13 0,10 
Price1 0,04 0,05 0,89 0,11 0,08 0,04 0,00 0,19 0,03 0,02 
Price2 0,10 0,10 0,88 0,07 0,07 0,06 0,03 0,15 0,06 0,05 
Price3 0,14 0,12 0,79 0,02 0,08 0,14 0,04 0,12 0,06 0,13 
Comp1 0,11 0,16 0,17 0,05 0,22 0,04 -0,02 0,73 0,10 0,17 
Comp2 0,02 0,05 0,21 0,07 0,12 0,18 0,03 0,81 0,00 0,07 
Comp3 0,13 0,21 0,15 0,00 0,13 0,02 0,13 0,72 0,22 0,07 
Vari1 0,33 0,14 0,16 0,12 -0,06 0,02 0,06 0,05 0,29 0,63 
Vari2 0,20 0,09 0,09 0,07 0,10 0,18 0,02 0,16 0,29 0,63 
Vari3 -0,03 0,10 0,02 0,08 0,14 0,22 0,01 0,12 -0,03 0,80 
Qual1 0,24 0,81 0,08 0,10 0,22 0,04 0,08 0,17 0,09 0,11 
Qual2 0,16 0,87 0,13 0,10 0,16 0,08 0,09 0,16 0,10 0,11 
Qual3 0,14 0,86 0,09 0,09 0,15 0,12 0,05 0,09 0,10 0,08 
Int1 0,23 0,16 0,16 0,03 0,16 0,12 0,04 0,14 0,81 0,19 
Int2 0,26 0,11 -0,01 0,05 0,15 0,15 0,03 0,15 0,82 0,17 
User1 0,25 0,13 0,02 0,07 0,01 0,75 0,11 0,05 0,26 0,07 
User2 0,14 0,03 0,15 0,16 0,08 0,85 0,02 0,06 -0,04 0,13 
User3 0,14 0,07 0,07 0,18 0,00 0,82 -0,03 0,13 0,10 0,19 
Norm1 0,16 0,08 0,05 0,81 -0,01 0,07 0,14 0,03 0,14 0,11 
Norm2 0,15 0,09 0,07 0,90 0,08 0,18 0,07 0,01 -0,02 0,07 
Norm3 0,10 0,08 0,07 0,90 0,06 0,14 0,10 0,07 -0,03 0,04 
Bcont1 0,07 0,08 -0,07 0,10 0,38 0,06 0,82 -0,06 -0,01 0,03 
Bcont2 0,07 0,08 -0,08 0,20 0,34 0,08 0,80 0,04 -0,06 -0,02 
Bcont3 0,07 0,06 0,20 0,07 -0,12 -0,03 0,80 0,13 0,14 0,06 
* Extraction Method: Principal Component Analysis. Rotation Method: Varimax with Kaiser 
Normalization. Values above 0.6 shaded 
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Exploratory analysis of the two dependent variables produced one factor explaining 

77% of the variance, but when extracting two factors the pattern of factor loadings 

corresponded to the two hypothesized constructs of intention and value. For the 

adoption mode variable, we originally theorized that three modes could be 

identified; substitution, supplement and complement modes. Exploratory analysis 

revealed two factors explaining 76 % of the variance and facto loadings grouping 

substitution mode as something different from supplement and complement mode. 

Trying to confirm the hypothesized structure resulted in factor loadings not 

corresponding to theorized constructs. Thus, we conclude that two modes of 

adoption could be identified; substitution and complement modes, where 

complement mode includes supplement mode. 

 

To further investigate the reliability and validity of items, confirmatory factor 

analysis was conducted of the measurement model underlying the study. Here, we 

focus on the measurement model of the independent variables. Later, measurement 

model data is reported for all path analyses as well. Following the most recent 

recommendations of Hair et al. (2006), the final measurement model of 

independent variables included 10 constructs, of which three where measured with 

2 items, six with 3 items and one with 4 items. None of the items that were 

discussed in the exploratory analysis above were identified as problematic. Instead, 

two items, one measuring complement variety and one measuring behavioural 

control, were removed. The arguments for removing the two items were 

methodological as well as theoretical. One of the items measured the variety of 

service providers, an item that mainly is of relevance in open network contexts. The 
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other item measured skills and resources as part of behavioural control and could 

be interpreted as being a formative indicator rather than a reflective item.   

 

Table 4.3 Construct validity – confirmatory factor analysis results – all data 

(N=498) 
 EOU Use Price Comp Vari Qual Int User Norm BCon 
Variance 
extracted 

65,8 65,2 69,3 53,5 52,1 77,7 74,7 63,6 74,8 81,2 

Construct 
reliability 

0,92 0,91 0,93 0,89 0,83 0,96 0,93 0,89 0,90 0,90 

Eou1 0,86          
Eou2 0,85          
Eou3 0,71          
Useful1  0,74         
Useful2  0,79         
Useful3  0,85         
Useful4  0,85         
Price1   0,87        
Price2   0,89        
Price3   0,73        
Comp1    0,75       
Comp2    0,71       
Comp3    0,73       
Vari1     0,71      
Vari2     0,73      
Qual1      0,87     
Qual2      0,95     
Qual3      0,82     
Int1       0,86    
Int2       0,87    
User1        0,71   
User2        0,82   
User3        0,86   
Norm1         0,72  
Norm2         0,96  
Norm3         0,90  
Bcont1          0,89 
Bcont2          0,92 
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In table 4.3, results from a confirmatory factor analysis of the measurement model 

are shown. Model Χ2 is 610.5 with 305 degrees of freedom giving a Χ2 / d.f  of 

2.00. RMSEA is 0.045 and CFI is 0.96, all showing good measurement model fit.  

 

As seen from table 4.3 all factor loadings are above 0.7, all variances extracted are 

above 0.5 and construct reliability is well above 0.7 for all constructs. Thus, 

convergent validity is acceptable. Discriminant validity is examined by comparing 

the variances extracted reported in table X to all interconstruct squared correlations. 

Table 4.4 shows these correlations and repeats the extracted variances along the 

table diagonal. 

 

Table 4.4 Discriminant validity (N=498) 
 EOU Use Price Comp Vari Qual Int User Norm BCon 
EOU 0,66          
Use 0,26 0,65         
Price 0,09 0,10 0,69        
Comp 0,32 0,16 0,26 0,54       
Vari 0,18 0,37 0,14 0,27 0,52      
Qual 0,30 0,24 0,11 0,25 0,21 0,78     
Int 0,22 0,35 0,06 0,24 0,49 0,17 0,75    
User 0,04 0,22 0,07 0,12 0,24 0,08 0,15 0,64   
Norm 0,05 0,14 0,05 0,04 0,11 0,08 0,03 0,17 0,75  
BCon 0,26 0,07 0,00 0,03 0,03 0,09 0,03 0,03 0,10 0,81 
 

From table 4.4 we find that all extracted variances are higher than the interconstruct 

squared correlations. For the relationship between Complements variety and 

Integration, we find, however, that the difference is only 0.03. This suggests that 

even though discriminant validity is acceptable according to the rules of Hair et al 

(2006), structural analysis should be conducted with attention to the relationship 

between these constructs. Based on the above reported indicators, we conclude that 

the construct validity of the measurement model is acceptable.  
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Dependent variables 

A similar procedure was followed for the mediating and dependent variables, 

Attitude, Intention and Customer value. Again, using scree plot analysis, three 

factors were identified with a factor pattern corresponding to the structure of the 

items explaining 88.4% of the variance. Thus, measurement model analysis was 

conducted. The results are shown in table 4.5. 

 

 Table 4.5 Construct validity – confirmatory factor analysis results – all data 

(N=498) 
 Attitude Intention Value 
Variance extracted 78,73 88,27 80,01 
Construct reliability 0,93 0,93 0,94 
Att1 0,86   
Att2 0,89   
Att3 0,92   
Intent1  0,95  
Intent2  0,93  
Value1   0,92 
Value2   0,88 
Value3   0,89 
 

The measurement model fit is characterized by a Χ2 of 45.6 with 17 degrees of 

freedom giving a Χ2 / d.f  of 2.68. RMSEA is 0.058 and CFI is 0.99, all showing 

good measurement model fit. Furthermore, analysis of discriminant validity 

showed no interconstruct squared correlations higher than the variance extracted 

for each factor individually. Thus, we concluded that the construct validity of the 

measurement model for the mediating and dependent variables is acceptable. 
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4.2 Results 

Applying the results of the analysis of the measurement model for independent and 

dependent variable items, variables were designed by summed scales using the 

factor loadings of table 4.3 as weights for the independent variables and the 

weights of table 4.5 for the mediating and dependent variables. In addition, the 

individually interesting variables of Supplier variety and Resources, which are 

single item measures of supplier variety and the economic and personal resources, 

are also shown. The descriptive statistics of the simple summed scale variables are 

shown in table 4.6. 

 

Table 4.6 Descriptive statistics 
 Mean St . dev. N 
Ease of use 3,50 0,64 492 
Usefulness 3,48 0,74 481 
Price 3,25 0,66 488 
Compatibility 3,41 0,55 490 
Complement variety 3,91 0,58 490 
Quality 3,38 0,64 466 
Integration 3,76 0,64 497 
User Network 3,14 0,69 494 
Norm 2,31 0,88 491 
Behavioural control 2,72 0,91 494 
Supplier variety 3,44 0,71 491 
Resources 3,28 0,98 493 
Attitude 3,55 0,80 471 
Intention 2,41 0,99 495 
Value 2,69 0,91 485 
 

The presentation of the rest of the results is organized by first presenting the results 

from our value proposition and service manipulations. Second, the relationships 

between manipulations and dependent variables are presented. Third, results of 

simple regressions are presented. Fourth, results from structural equations 

modelling, and finally, comparisons between previous studies applying the same 
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measurement inventories and the current results are shown. For each sub-sections, 

results on Triple play and Mobile VoIP services are presented. 

 

4.2.1 Analyses of manipulations 

As described in section 4.1, the procedure used manipulations of value 

propositions. This was both to test if manipulation of simple elements in the value 

proposition were reflected in perceptions of service attributes and in perceived 

value and intention to adopt, as well as to ensure a sufficiently broad 

operationalization of the service propositions of two services that were relatively 

new to the average service customers. Thus, we first conduct manipulation checks 

by studying the effects of the manipulation on service perceptions and second, we 

investigate the potential effect of the manipulations on dependent variables.  

 

Value proposition manipulation checks 

As described above, manipulations were designed for five attributes of the value 

proposition of the service; Ease of use, Integration, Price, User network and 

Complements network. In table 4.7, the results of the analysis of variance of the 

manipulated group versus the other groups are shown.  

 

Table 4.7. Attribute manipulation checks – analysis of variance 
 Mean 

manipulated 
Mean other F; d.f. 

Ease of use 3.47 3.50 0.27; 491 
Integration 3.74 3.76 0.08; 496 
Price 3.37 3.21 4.66*; 487 
User network size 3.34 3.10 9.80**; 493 
Complements network var. 3.95 3.90 0.53; 489 
Supplier variety 3.63 3.40 7.95**; 490 
* Indicate significance at p<0.05 and ** at p<0.01 
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Table 4.7 shows that priming Price and User network size were the only 

manipulations checks that consistently held when analysing aggregate data. This 

suggests the priming of Ease of use, Integration and Complements network were 

too weak or that these attributes were not relevant attributes in end-users’ 

perceptions of heterogeneous network services. The priming of Complement 

network was, however, investigated using the Supplier variety variable as an 

alternative manipulation check. This proved highly significant. Thus, it seems the 

priming conducted reflects supplier variety and that the subjects perceive this 

priming as an attribute difference in supplier variety. Thus, the results show that 

priming of value propositions affects the perception of attributes at least for some 

attributes, and we may conclude that a sufficiently broad operationalization of the 

value propositions of the two services where made. This reduces the likelihood of 

finding significant effects but strengthens the validity of the findings once they are 

made.  

 

The analyses were also conducted separately for each of the two services. The 

results showed that the findings for Price were just not significant for Mobile VoIP 

(F=2.46, d.f.=242) but significant at the 10% level for Triple play (2.85, d.f.=244). 

This suggests the increased variance of separate analyses weakens the manipulation 

check, but that the check holds at the aggregate level. For User network size the 

manipulation is highly significant for the Triple play service (F=10.35**; d-f-=250) 

but not significant (F=1.52, 242) for Mobile VoIP. This is surprising considering 

that Mobile VoIP is a communication service believed to be sensitive to the size 

and quality of the user network. Finally, when conducting separate analyses of the 

priming of Complements network variety when using the Supplier variety variable 

as the manipulation check, we found differences in perceptions for the Triple play 
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service (F=20.6; d.f.-=246), but not for the Mobile VoIP service (F=0.64; 

d.f.=243). 

 

The analyses of variance were also conducted for all other independent variables 

and for each of the two services investigated separately. These analyses revealed 

that for the manipulation of Ease of use, a significantly larger Behavioural control 

was perceived for the group that was not primed for Ease of use than for the group 

that was primed. This finding was significant at the 5% level (F=4.01; d.f.=249 ) 

for the Triple play service separately and at the 10% level (F=3.34; d.f.=493) for 

the complete data set (both services included). This suggests priming ease of use 

draws subjects’ attention to perceptions of behavioural control and leads to a lower 

perceived behavioural control. When investigating the resources component of 

traditional behavioural control, the same results were also found for Mobile VoIP 

(F=5.40; d.f.=241), indicating that priming ease of use also for this service draws 

attention to problems of perceived resources (both skills and financial resources) 

required to manage using the service. For the manipulation of Price, a significant 

difference in subjective norm was found for the complete data set (F=4.12*; 

d.f.=490) and for the Mobile VoIP service separately (F=9.1**; d.f.=242). The 

direction of this finding was positive indicating that priming Price leads to greater 

attention to subjective norms. This suggests that subjects feel that when the price is 

focused they pay more attention to the influence of other people. This may be 

because they feel that when price is focused they are given an offer, and that makes 

them think that it is likely that other people would also be more likely to accept the 

offer. This is, however, not consistent across services.  

 

For User network size, we found a difference in perceived usefulness at the 10% 

level (F=3.03; d.f.=480), but this finding was not significant when analysing 
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services separately. However, a significant difference at the 5% level was found for 

Ease of use for the Triple play service (F=4.00: d.f.=248), suggesting that when 

priming that all types of users can be called in a phone solution of a Triple play 

service, Ease of use increases. For Complements network, differences were found 

in perceived usefulness (10% level) and price (5% level) for the Triple play service 

(F=3.10; d.f.=241; F=4.69, d.f.=244). When investigating means, however, these 

were found to be negative for the Complements network variable, suggesting that 

when priming complements network issues in Triple play services, perceived 

usefulness and price is affected negatively. This may be due to the priming drawing 

attention to a potential problem of Triple play services in complements network 

issues, but these problems do not seem to be related to compatibility (no 

differences in perceptions) or lack of behavioural control (no differences in 

perceptions). 

 

Table 4.8 Service manipulation checks – analysis of variance 
 Mobile VoIP Triple play F; d.f. 
Ease of use 3.45 3.55 2.99*; 491 
Usefulness 3.38 3.58 8.73***; 480 
Price 3.33 3.16 7.61***; 487 
Compatibility 3.45 3.37 2.35; 489 
Complement variety 3.97 3.86 4.22**; 489 
Quality 3.27 3.49 14.05***; 465 
Integration 3.72 3.79 1.96; 496 
User Network 3.16 3.12 0.38; 493 
Norm 2.29 2.33 0.34; 490 
Behavioural control 2.61 2.83 7.11***; 493 
Supplier variety 3.42 3.47 0.65; 490 
Resources 3.26 3.30 0.28; 492 
* Indicate significance at p<0.10, ** at p<0.05 and *** at p<0.01. 
 

In addition, the five manipulations where made for two different services, Mobile 

VoIP and Triple play services. Thus, it is interesting to investigate if these service 
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manipulations where perceived as different for the independent variables. The 

results are shown in table 4.8. 

 

From table 4.8 we find that the perception of service attributes differs significantly 

between Mobile VoIP and Triple play services for Ease of use, Usefulness, Price, 

Complements network variety, Quality and Behavioural control. Thus, Triple play 

services are perceived as easier to use, more useful, of higher quality and subjects 

feel they are more in control of these services. On the other hand, Mobile VoIP 

services are perceived as more favourably priced and offering a greater variety of 

complementary services. From these findings it seems reasonable to conclude that 

the two services are perceived as very different. A consistent pattern of differences 

indicating that the two services belong to more abstract categories of heterogeneous 

network services is more difficult to identify. 

 

Dependent variables and manipulations 

Despite the problems with the manipulation checks above, we investigated any 

differences in the means of the dependent variables through analysis of variance. 

The results are shown in table 4.9. 

 

From table 4.9 we identify a significant effect of Price on Attitudes and Value, but 

no effect on Intentions.  

 

Again, the analyses shown in table 4.9 were conducted for the complete data set as 

well as for each of the services separately. No differences were found in the 

material for the priming of Ease of Use and Integration.  
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Table 4.9 Analysis of variance – mediating and dependent variables 
 Attitude (d.f.=470) Value(d.f.=484) Intention(d.f.=494) 
Ease of use M1=3.47 

M0=3.57 
F=1.00 

M1=2.56 
M0=2.72 
F=2.13 

M1=2.34 
M0=2.42 
F=0.54 

Integration M1=3.57 
M0=3.54 
F=0.09 

M1=2.67 
M0=2.70 
F=0.10 

M1=2.50 
M0=2.38 
F=1.26 

Price M1=3.68 
M0=3.51 
F=3.24* 

M1=2.84 
M0=2.65 
F=3.37* 

M1=2.47 
M0=2.39 
F=0.58 

User network M1=3.64 
M0=3.53 
F=1.32 

M1=2.69 
M0=2.69 
F=0.00 

M1=2.36 
M0=2.42 
F=0.20 

Complements 
network 

M1=3.37 
M0=3.59 
F=5.39** 

M1=2.70 
M0=2.69 
F=0.00 

M1=2.34 
M0=2.42 
F=0.57 

Service (1=Mobile 
VoIP, 0=Triple play) 

M1=3.50 
M0=3.60 
F=1.85 

M1=2.60 
M0=2.78 
F=4.39** 

M1=2.41 
M0=2.41 
F=0.00 

* Indicate significance at p<0.10, ** at p<0.05 and *** at p<0.01. Table shows group means, F-
values and degrees of freedom. 
 

 

For Price, the differences in means shown in table 4.9 were only found on Attitudes 

for the Triple play service when analyzed individually (F(Attitude)=3.78; d.f.=234). 

For the rest of the dependent variables and for Mobile VoIP, no differences were 

found. For Complements network, the findings of table 4.9 were replicated 

(significant difference only in Attitude, F=5.48; d.f.=235) for the Mobile VoIP 

service, but not for the Triple play service.  

 

Included in table 4.9 are also the results from investigating differences in the 

mediating and dependent variables across services (last row). These results show 

that Triple play is perceived as a significantly more valuable service, but despite 

these differences, subjects have no higher intentions to use the Triple play services 

than the Mobile VoIP services. This may be due to perceptions of differences in 
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true availability of the services, but we have not measured any variables confirming 

such a proposition. 

 

The above findings indicate that an interaction analysis should be conducted 

including priming of attributes as well as manipulation of services. In table 4.10, 

the results of this analysis are shown. 

 

Table 4.10 Analysis of variance – mediating and dependent variables 
 Attitude (d.f.=470) Value(d.f.=484) Intention(d.f.=494) 
 
Ease of use 
Service 
Interaction 

R2=0.00 
F=1.01 
F=0.30 
F=0.76 

R2=0.01 
F=2.51 
F=2.30 
F=0.06 

R2=0.00 
F=0.53 
F=0.03 
F=0.10 

 
Integration 
Service 
Interaction 

R2=0.01 
F=0.09 
F=0.34 
F=0.91 

R2=0.01 
F=0.08 
F=1.87 
F=0.34 

R2=0.00 
F=1.24 
F=0.20 
F=0.63 

 
Price 
Service 
Interaction 

R2=0.01 
F=3.03* 
F=2.71* 
F=0.96 

R2=0.02 
F=3.22* 
F=2.81* 
F=0.00 

R2=0.00 
F=0.62 
F=0.28 
F=0.78 

 
User network 
Service 
Interaction 

R2=0.01 
F=1,27 
F=0.90 
F=0.03 

R2=0.01 
F=0.00 
F=1.54 
F=0.36 

R2=0.00 
F=0.26 
F=0.69 
F=1.81 

 
Complements network 
Service 
Interaction 

R2=0.02 
F=5.41** 
F=2.74 
F=0.89 

R2=0.01 
F=0.01 
F=6.43** 
F=2.07 

R2=0.00 
F=0.57 
F=0.00 
F=0.01 

* Indicate significance at p<0.10, ** and p<0.05. Table shows R2, F-values and degrees of 
freedom. 
 

Table 4.10 shows that there are no significant interaction effects, and that all effects 

are simple main effects. Only for Value and Complements network variety are 

there any F-values of some magnitude for the interaction effect, but the F-value is 

not significant. This indicates that service manipulations and priming effects may 



SNF Report No. 09/08 
 

 94

be considered separately as simple main effects. Thus, the results reported above 

for the individual services and for each of the priming variables are relevant. 

 

4.2.2 Simple regressions 

The measurement model analysis has shown us that independent variables are 

correlated. Thus, traditional multiple regression analysis should be avoided, and 

structural equation modelling is preferred when analysing the relationship between 

independent and dependent variables. However, simple regressions may be used to 

investigate simple relationships between individual independent variables and 

dependent variables. In table 4.11, the results of these analyses are shown. 

 

From table 4.11 we find all independent variables significantly influences Value 

and Intention. When ranking individual independent variables by their R2, the three 

most important independent variables for customer value are Usefulness, Service 

quality and Norm, whereas the three most important variables for explaining 

intention to use a service are Norm, Usefulness and Behavioural control. Thus, 

customer value seems to be best explained by a somewhat different variable set 

than intention to use. We also find that explained variance in general is much 

higher for Value than for Intention. Thus, explaining Value is easier than 

explaining Intentions. However, both dependent variables are relevant in a service 

adoption perspective. Often, services are launched and marketed with the intention 

of getting services adopted over time. In such situations two routes are possible, a 

route from attitudes through value to intention or a route from attitudes through 

intention to value. The choice of route depends on how important first hand 

experience with a service is for its adoption and continued use. 
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Table 4.11 Individual regression analyses 
 Value Intention 
Ease of use M: R2=0.12, t=5.54** 

T: R2=,0.24 t=8.68** 
A: R2=0.18, t=10.14** 

M: R2=0.03, t=2.57* 
T: R2=0.15, t=6.62** 
A: R2=0.08, t=6.48** 

Usefulness M: R2=0.39, t=12.10** 
T: R2=,0.36 t=11.44** 
A: R2=0.38, t=16.85** 

M: R2=0.22, t=8.14** 
T: R2=0.21, t=8.02** 
A: R2=0.21, t=11.26** 

Price M: R2=0.07, t=4.46** 
T: R2=0.08, t=4.68** 
A: R2=0.07, t=5.96** 

M: R2=0.04, t=3.27** 
T: R2=0.07, t=4.29** 
A: R2=0.05, t=5.06** 

Compatibility M: R2=0.09, t=4.96** 
T: R2=0.08, t=4.80** 
A: R2=0.09, t=6.67** 

M: R2=0.03, t=2.92** 
T: R2=0.06, t=3.91** 
A: R2=0.04, t=4.80** 

Complement variety M: R2=0.21, t=8.07** 
T: R2=0.22, t=8.33** 
A: R2=0.21, t=11.18** 

M: R2=0.07, t=4.42** 
T: R2=0.12, t=5.75** 
A: R2=0.09, t=7.17** 

Quality M: R2=0.21, t=7.76** 
T: R2=0.29, t=9.18** 
A: R2=0.26, t=12.70** 

M: R2=0.06, t=3.70 
T: R2=0.22, t=8.22** 
A: R2=0.12, t=8.16 

Integration M: R2=0.13, t=5.97** 
T: R2=0.24, t=8.91** 
A: R2=0.19, t=10.52** 

M: R2=0.06, t=4.12** 
T: R2=0.05, t=3.77** 
A: R2=0.06, t=5.54** 

User Network M: R2=0.12, t=5.70** 
T: R2=,0.14 t=6.45** 
A: R2=0.13, t=8.50** 

M: R2=0.07, t=4.41** 
T: R2=0.09, t=5.00** 
A: R2=0.08, t=6.67** 

Norm M: R2=0.29, t=9.77** 
T: R2=0.16, t=6.84** 
A: R2=0.22, t=11.62** 

M: R2=0.24, t=8.82** 
T: R2=0.22, t=8.25** 
A: R2=0.23, t=12.01** 

Behavioural control M: R2=0.12, t=5.88** 
T: R2=0.20, t=7.84** 
A: R2=0.17, t=9.86** 

M: R2=0.14, t=6.34** 
T: R2=0.20, t=7.86** 
A: R2=0.17, t=9.96** 

Supplier variety M: R2=0.06, t=4.05** 
T: R2=0.08, t=4.62** 
A: R2=0.07, t=6.21** 

M: R2=0.02, t=2.49* 
T: R2=0.06, t=3.91** 
A: R2=0.04, t=4.65** 

Resources M: R2=0.08, t=4.67** 
T: R2=0.12, t=5.97** 
A: R2=0.10, t=7.51** 

M: R2=0.14, t=6.35** 
T: R2=0.13, t=6.30** 
A: R2=0.14, t=8.91** 

* Indicate significance at p<0.05 and ** at p<0.01. M=Mobile VoIP, T=Triple play, A= All data 
 

We also find that the four most important variables for customer value for Mobile 

VoIP are Usefulness, Norm, Quality and Complements variety, whereas for Triple 

play they are Usefulness, Quality, Integration and Ease of use. A similar pattern is 
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found for Intention where Norm and Usefulness are particularly important for 

Mobile VoIP but Norm and Quality are the most important for Triple play. Thus, 

there seem to be differences in the explanatory power of different independent 

variables for the two different services. 

 

4.2.3 Structural model analysis 

The individual regression analyses of table 4.11 are of limited relevance because 

perceived attributes always occurs in combined sets and are systematically 

correlated in a factorial model. Thus, structural equations modelling will give us a 

much better picture of the influential pattern of service attributes on attitudes, value 

and intentions. We start by modelling these structural relationships in a model 

using data from both services. Because of the two dependent variables, two models 

are of relevance. The two models resulting from the analysis are shown in figure 

4.1. 

 

Figure 4.1 shows standardized regression coefficients, level of significance and 

explained variance of the two models. The model fit was acceptable for both 

models. The Value-model showed a Χ2 of 723.7 with 379 degrees of freedom 

giving a Χ2 / d.f. of 1.91, an RMSEA of 0.043 and CFI of 0.96. The Intention 

model showed a Χ2 of 681.3 with 350 degrees of freedom giving a Χ2 / d.f. of 1.95, 

an RMSEA of 0.044 and CFI of 0.96. From figure 4.1 we find that the model 

explains 63% of the variance in Value and 45% of the variance in Intention. Thus, 

the model best explains variance in Value. We also see that the models are slightly 

different, with Usefulness, Quality, Complements variety, Norm and Behavioural 

control significantly influence Value, whereas Ease of use, Usefulness, Quality, 

Complements variety, Norm and Behavioural control significantly influence 

Intention.  
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Figure 4.1 Path models - all data - customer value and intention to use. 

 

The difference is the significance of Ease of use, which in the Intention-model also 

has a negative influence on Intentions. This is very difficult to explain, and is 

possibly due to a complex relationship between Ease of use, perceptions of Quality 

and Behavioural control. This suggests the model should be reduced to produce a 

more parsimonious basic model. The results also suggest modelling the two 

services separately. We first show the corresponding model for the Mobile VoIP 

services in figure 4.2. 

 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Cust. value 
63.0% 

-0.05 

0.34** 

0.03 

-0.07 

0.20** 

0.05 

0.20* 

-0.01 

0.19** 

0.24** 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Intention 
45.0% 

-0.18* 

0.28** 

0.06 

-0.05 

0.12** 

0.00 

0.12* 

-0.02 

0.26** 

0.34** 
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The model fit was acceptable for both models. The Value-model showed a Χ2 of 

571.3 with 379 degrees of freedom giving a Χ2 / d.f. of 1.51, an RMSEA of 0.046 

and CFI of 0.96. The Intention model showed a Χ2 of 523.1 with 350 degrees of 

freedom giving a Χ2 / d.f. of 1.50, an RMSEA of 0.045 and CFI of 0.96. From 

figure 4.2 we find that the model explains 66.7% of the variance in Value and 

51.2% of the variance in Intention. Thus, we see that the separate model shows 

better fit and explains more of the variance in dependent variables. 

 

 
Figure 4.2 Path models – Mobile VoIP - customer value and intention to use. 

 

We find that customer Value is influenced by Usefulness, Complements network 

variety, Norm and Behavioural control, whereas Intention is influenced by Ease of 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Cust. value 
66.7% 

-0.12 

0.41** 

0.03 

-0.01 

0.11 

0.09 

0.22* 

-0.05 

0.25** 

0.27** 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Intention 
51.2% 

-0.39** 

0.43** 

0.06 

0.17 

0.02 

0.12 

-0.07 

-0.12 

0.26** 

0.44** 
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use, Usefulness, Norm and Behavioural control. Thus, the difference between the 

two models is found in the influence of Complements network variety on Value 

and Ease of use negatively influencing Intention. Again, the negative influence of 

Ease of use requires further investigation, but it may indicate that Mobile services 

are not considered very difficult to use and that that users require some form of 

challenge once behavioural control is already considered in order to discharge 

usage intentions.  

 

We next show the corresponding model for the Triple play services in figure 4.3. 

 

Figure 4.3 Path models – Triple play - customer value and intention to use. 

 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Cust. value 
61.5% 

0.01 

0.26** 

0.10 

0.11 

0.26** 

-0.22* 

0.21 

-0.02 

0.15* 

0.21** 

Ease of use 

Usefulness 

Price 

Integration 

Quality 

Compatibility 

Comp. variety 

User network 

Norm 

Beh. control 

Intention 
50.4% 

-0.04 

0.21** 

0.12 

-0.23* 

0.24** 

-0.15 

0.26 

-0.03 

0.25** 

0.29** 
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The model fit was acceptable for both models. The Value-model showed a Χ2 of 

655.2 with 379 degrees of freedom giving a Χ2 / d.f. of 1.73, an RMSEA of 0.054 

and CFI of 0.95. The Intention model showed a Χ2 of 644.1 with 350 degrees of 

freedom giving a Χ2 / d.f. of 1.84, an RMSEA of 0.058 and CFI of 0.94. From 

figure 4.3 we find that the model explains 61.5% of the variance in Value and 

50.4% of the variance in Intention. Thus, we again see that the separate model 

shows better fit and explains more of the variance in dependent variables. 

 

Table 4.12 Stepwise regressions 
 R2 Variables included (t-values) 
All - Value 

0.56 

Usefulness (8.51**), Norm (6.26**), Quality 
(5.91**), Behavioural control (4.71**), 
Complements variety (3.65**) 

All - Intention 
0.40 

Norm (7.57**), Usefulness (5.43**), Behavioural 
control (5.38**), Quality (3.06**) 

Mobile VoIP - Value 

0.58 

Usefulness (6.14**), Norm (5.62**), Quality 
(3.34**), Behavioural control (3.13**), 
Complements variety (2.90**) 

Mobile VoIP - Intention 

0.41 

Norm (4.76**), Usefulness (5.79**), Behavioural 
control (5.39**), Ease of use (-3.34**), Price 
(2.13*) 

Triple play - Value 

0.55 

Usefulness (4.95**), Quality (5.00**), Behavioural 
control (3.73**), Norm (3.53**), Integration 
(2.70**) 

Triple play - Intention 
0.46 

Norm (5.41**), Quality (4.59**), Behavioural 
control (4.12**), Usefulness (3.06**) 

* Indicate significance at p<0.05 and ** at p<0.01. 
 

We find that customer Value is influenced significantly by Usefulness, Quality, 

Compatibility, Norm and Behavioural control, whereas Intention is influenced by 

Usefulness, Integration, Quality, Norm and Behavioural control. As for the Mobile 

VoIP service, there are some problematic relationships due to negative influence of 

Compatibility on Value and Integration on Intention. This suggests the models 

should be reduced in complexity to increase parsimony.  
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To test some of the ways to reduce complexity, stepwise regressions may be used. 

However, this method is problematic with strongly correlated independent 

variables. Still, table 4.12 summarizes the results of applying stepwise regression to 

the six models shown above. The table shows only the final variables in the model, 

t-values and total variance explained. 

 

We suggest using the stepwise regressions as a guide to reducing the complexity of 

the structural models shown in figures 4.1 to 4.3.  

 

Starting with the full data set, the parsimonious models are shown in figure 4.4.  

 

Figure 4.4 Parsimonious  models – all data - customer value and intention to use. 

 

The model fit was acceptable for both models. The Value-model showed a Χ2 of 

181.5 with 104 degrees of freedom giving a Χ2 / d.f. of 1.75, an RMSEA of 0.039 

and CFI of 0.99. The Intention model showed a Χ2 of 125.9 with 67 degrees of 

freedom giving a Χ2 / d.f. of 1.88, an RMSEA of 0.042 and CFI of 0.99. Thus, both 

parsimonious models showed better fit than the complex models. From figure 4.4 

Usefulness 

Quality 

Comp. variety 

Norm 

Beh. control 

Cust. value 
62.2% 

0.34** 

0.17** 

0.20** 

0.19** 

0.21** 

Usefulness 

Quality 

Norm 

Beh. control 

Intention 
42.5% 

0.26** 

0.10* 

0.30** 

0.25** 
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we find that the model explains 62.2% of the variance in Value and 42.5 % of the 

variance in Intention. 

 

We also see that, as expected, the path coefficients are all significant indicating that 

a model including Usefulness, Quality, Norm and Behavioural control is a powerful 

model for explaining both Value and Intention, but that the network attribute 

reflecting Complements variety should be added when explaining Value. Still, 

results from the stepwise analysis suggested modifying the model to better fit the 

characteristics of each of the two services. 

 

Turning to the Mobile VoIP model, the parsimonious models are shown in figure 

4.5. 

 

Figure 4.5 Parsimonious  models – Mobile VoIP - customer value and intention to 

use. 

 

The model fit was acceptable for both models. The Value-model showed a Χ2 of 

153.2 with 104 degrees of freedom giving a Χ2 / d.f. of 1.47, an RMSEA of 0.044 

Usefulness 

Quality 

Comp. variety 

Norm 

Beh. control 

Cust. value 
65.3% 

0.38** 

0.10 

0.20* 

0.25** 

0.21** 

Ease of use 

Usefulness 

Price 

Norm 

Beh. control 

Intention 
48.8% 

-0.25** 

0.43** 

0.08 

0.23** 

0.40** 
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and CFI of 0.98. The Intention model showed a Χ2 of 161.2 with 104 degrees of 

freedom giving a Χ2 / d.f. of 1.55, an RMSEA of 0.047 and CFI of 0.98. Thus, both 

parsimonious models showed better fit than the complex models. From figure 4.5 

we find that the model explains 65.3% of the variance in Value and 48.8 % of the 

variance in Intention. 

 

From figure 4.5 we see that all paths except the Price path are significant. Thus, 

when allowing correlation between the independent models of the parsimonious 

model, Price does not significantly influence Intention to use Mobile VoIP. In 

addition, we see that the negative relationship between Ease of use and Intention 

remains. From this we conclude that this relationship is not spurious, and either 

results from high intention to use Mobile services of more advanced users requiring 

challenge of the service rather than simplicity. It may also result from behavioural 

control capturing most of the user friendliness attributes of relevance to Mobile 

VoIP, leaving this variable to capture lack of challenge in the user experience. 

 

Finally, the parsimonious models for the Triple play services are shown in figure 

4.6. 

 

The model fit was acceptable for both models. The Value-model showed a Χ2 of 

655.2 with 104 degrees of freedom giving a Χ2 / d.f. of 1.73, an RMSEA of 0.054 

and CFI of 0.95. The Intention model showed a Χ2 of 96.8 with 67 degrees of 

freedom giving a Χ2 / d.f. of 1.44, an RMSEA of 0.042 and CFI of 0.99. Thus, both 

parsimonious models showed better fit than the complex models. From figure 4.6 

we find that the model explains 59.1% of the variance in Value and 46.8 % of the 

variance in Intention. 

 



SNF Report No. 09/08 
 

 104

 
Figure 4.6 Parsimonious  models – Triple play - customer value and intention to 

use. 

 

We also see that, as expected, all path coefficients are significant and the 

problematic effect of Integration found in the complex model now is positive and 

straight forward. In addition, we conclude that service integration is of relevance to 

the perceived customer value of Triple play services, but that this does not seem to 

trigger customers’ adoption.  

 

In addition to the explanatory variables found significant, a relevant set of findings 

is also the variables found not to significantly influence Value and Intention, once 

the most explanatory variables are included. First, we see that Compatibility does 

not seem to influence Value and Intention for any of the services. This may be due 

to perceptions of a high level of user friendliness and compatibility for the two 

service areas in general as well as perceptions of being in control of the two 

services. Furthermore, we see that even though the stepwise regression suggested 

including Price in the Intention-model for Mobile VoIP, the variable did not 

influence Intention significantly. Thus, we found no effects of Price on Value and 
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Intention, neither in the complex models, nor in the parsimonious models. We also 

see that user network size is not influential for any of the two services. This makes 

us conclude that even though both services are offered as heterogeneous network 

services, simple, and “old fashioned” value drivers of usefulness, quality, norm and 

behavioural control are most important. In addition, some services have special 

characteristics that require attention to service specific drivers. For Triple play 

services, integration is of particular relevance, and for Mobile VoIP complements 

network variety is important to customer value.  

 

4.2.4 Value proposition models 

It can be argued that the models identified above include variables that are only to a 

limited degree affected by the value propositions of service providers. In particular, 

the variables Norm and Behavioural control are only very indirectly affected by 

value proposition designs. This is partly true because behavioural control is 

determined by skills and individual level attributes (e.g. resources), but providers 

may also facilitate the service, what is often included in the “facilitating 

conditions” dimension of behavioural control. Norms are affected by internal as 

well as external influence, and norms may be externally affected through the 

marketing strategy of service providers’ business model as well as the marketing 

program supporting the value proposition. Still, these attributes are secondary when 

seen from the perspective of the value proposition. Thus, in this report, analysis 

were conducted without including Norm and Behavioural control to investigate 

how this affects explained variance and the significance of independent variables 

stemming directly from the value proposition of each heterogeneous network 

service. In figure 4.7, the Value and Intention models using all data are shown. 
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Figure 4.7 Value proposition models - all data - customer value and intention to 

use. 

 

Figure 4.7 shows standardized regression coefficients, level of significance and 

explained variance of the two models. The model fit was acceptable for both 

models. The Value-model showed a Χ2 of 533.2 with 263 degrees of freedom 

giving a Χ2 / d.f. of 2.03, an RMSEA of 0.045 and CFI of 0.97. The Intention 

model showed a Χ2 of 507.2 with 239 degrees of freedom giving a Χ2 / d.f. of 2.12, 

an RMSEA of 0.048 and CFI of 0.96. From figure 4.7 we find that the model 

explains 54.9% of the variance in Value and 29.4% of the variance in Intention. 

From these results, we find that model fit is still acceptable and also is comparable 

to the fit of the full model shown above. However, we also see that while the drop 

in explained variance of Value is acceptable in the simpler value proposition 

model, the drop in the explained variance of Intention is considerable. We also see 

that the pattern of significant variables is the same as in the full model, when not 
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considering Norm and Behavioural control. Thus, value propositions of 

heterogeneous network services in general should be designed mainly to facilitate 

usefulness and service quality. 

 

Looking at each of the individual services, the results for Mobile VoIP are shown 

in figure 4.8. 

 

Figure 4.8 Value proposition models – Mobile VoIP - customer value and intention 

to use. 

 

Figure 4.8 shows standardized regression coefficients, level of significance and 

explained variance of the two models. The model fit was acceptable for both 

models. The Value-model showed a Χ2 of 416.9 with 263 degrees of freedom 

giving a Χ2 / d.f. of 1.59, an RMSEA of 0.049 and CFI of 0.96. The Intention 

model showed a Χ2 of 376.8 with 239 degrees of freedom giving a Χ2 / d.f.  of 
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1.58, an RMSEA of 0.049 and CFI of 0.96. From figure 4.8 we find that the model 

explains 54.6% of the variance in Value and 27.2% of the variance in Intention. 

From these results, we find that model fit is still acceptable and also is comparable 

to the fit of the full model shown above. Again, we also see that while the drop in 

explained variance of Value is acceptable in the simpler value proposition model, 

the drop in the explained variance of Intention is considerable. We also see that the 

pattern of significant variables is now very simple leaving Value explained by 

Usefulness and Complements variety and Intention explained by Usefulness only. 

We see that while the coefficient for Ease of use still is negative in the Intention 

model, it is no longer significant. This supports the explanation given above that 

Ease of use affects Intention negatively only when controlled for Behavioural 

control. 

 

Finally, we present the corresponding models for the Triple play data in figure 4.9. 

Figure 4.9 shows standardized regression coefficients, level of significance and 

explained variance of the two models. The model fit was acceptable for both 

models. The Value-model showed a Χ2 of 487.4 with 263 degrees of freedom 

giving a Χ2 / d.f. of 1.85, an RMSEA of 0.058 and CFI of 0.95. The Intention 

model showed a Χ2 of 490.2 with 239 degrees of freedom giving a Χ2 / d.f. of 2.05, 

an RMSEA of 0.065 and CFI of 0.94. From figure 4.9 we find that the model 

explains 56.2% of the variance in Value and 38.7% of the variance in Intention. 

From these results, we find that model fit is still acceptable. 
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Figure 4.9 Value proposition models – Triple play - customer value and intention to 

use. 

 

The fit of the Intention model is, however, not as good as in the complex model. 

We also see that while the drop in explained variance is largest for the Intention 

model, it is not as large as for Mobile VoIP. Again, we also see that the pattern of 

significant variables is the same as in the complex models. Thus, recommendations 

on how to design value propositions may be made based on the models including 

Norm and Behavioural control. The surprising effects of Compatibility on Value 

and Integration on Intention remains in the models, and suggests Triple play 

services are mainly valued for the Usefulness and Quality of the individual services 

provided through the Triple play package, not for creative combinations of 

individual services into compatible or strongly integrated new services. 
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4.2.5 Moderating effects 

When analysing moderating effects, structural equations analysis is challenging and 

not well suited for exploratory analysis. Still, we have chosen to conduct traditional 

moderator analysis following the procedures of Jöreskog and Sörbom (1993) and 

Bollen (1989) and refined by Byrne (2004). This analysis is conducted as 

multigroup structural equation modeling using median split or any other two-group 

split of the moderator variable. To keep reporting simple, we mainly report findings 

that reflect important findings on the effects of moderating variables. Since we 

have already established that there are differences between Mobile VoIP and Triple 

play models, the analysis is conducted for these two services separately, starting 

with all moderated analyses for Mobile VoIP. We have also established that the 

models are robust to reductions in complexity excluding variables only indirectly 

affected by the value propositions of the service providers. Thus, all analyses of 

moderation are conducted applying the parsimonious models for each of the two 

services. Also, model fit is only discussed separately if there is any doubt that the 

fit is clearly acceptable. 

 

Starting with the simple, categorical variables, the moderating effect of Gender is 

illustrated using the parsimonious models in table 4.13.  
 

Table 4.13 reports the results of the multigroup analysis. In the first quantitative 

column, the Χ2 value of the difference between the free and constrained model 

keeping the relevant path coefficient equal between the groups is reported. Next, 

the relevant standardized path coefficients are reported for each group and model. 

Care should be taken in the interpretation of this type of multigroup analysis 

because the effect of the moderator variable is investigated for only one of the 
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independent variable at the time. Still, the procedure is believed to be one of the 

most robust and widely published. 
 

Table 4.13 Mobile VoIP - moderating effects of Gender 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. M Path coeff. F 
Value Usefulness 1.44 0.50** 0.28** 
 Quality 0.14 0.03 0.08 
 Comp. variety 1.20 0.12 0.24 
 Norm 2.03 0.18* 0.35** 
 Beh. control 2.50 0.31** 0.11 
Intention Ease of use 4.05* -0,11 -0.41** 
 Usefulness 1.93 0.32** 0.51** 
 Price 14.21** -0,13 0.33** 
 Norm 0.83 0.32** 0.18 
 Beh. control 0.25 0.47** 0.42** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.13 we see that the relationships between the independent variables 

and Value are not significantly moderated by gender. For example, the difference 

in coefficients for behavioural control that we observe in table 4.13 between male 

and female users is not sufficiently great to be significant, despite being 

considerable when investigating coefficients only. On the other hand we see that 

Intention to use Mobile VoIP is clearly moderated by Gender. The effect of Price is 

greater among female than male consumers, and the effect of Ease of use is greater 

among female than male consumers. The negative sign of the Ease of use effect, on 

the other hand is difficult to interpret. The considerable difference we observe in 

the coefficients for Norm on the other hand is not significant. 

 

The next potential moderating variable is Age. Age was analyzed splitting the 

samples in approximately half sized sub-samples using a median split. The 

moderating effect of Age is illustrated using the parsimonious models in table 4.14. 
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Table 4.14 Mobile VoIP - moderating effects of Age 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Y Path coeff. O 
Value Usefulness 0.83 0.43** 0.32** 
 Quality 1.02 0.20* 0.06 
 Comp. variety 0.15 0.22 0.15 
 Norm 2.19 0.19* 0.34** 
 Beh. control 0.02 0.22** 0.20** 
Intention Ease of use 0.63 -0.14 -0.31** 
 Usefulness 0.00 0.39** 0.48** 
 Price 0.90 0.14 0.02 
 Norm 0.05 0.22* 0.19* 
 Beh. control 0.61 0.32** 0.51** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

Again we see that the effects in the Value model are not moderated, this time by 

Age. Despite great differences in the coefficients for Quality and Usefulness, the 

great variance within each age category makes the differences between models not 

significant. Turning to the Intention model, we also find no moderating effects. 

This is again despite the relatively great difference in coefficients for both Ease of 

use and Price. Still, we have to conclude that there are no moderating effects of 

Age. 

 

Experience was analyzed splitting the samples in approximately half sized sub-

samples using a median split. The moderating effect of Experience is illustrated 

using the parsimonious models in table 4.15.  
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Table 4.15 Mobile VoIP - moderating effects of Experience 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Inex. Path coeff. Ex. 
Value Usefulness 0.05 0.42** 0.39** 
 Quality 1.62 0.03 0.19* 
 Comp. variety 0.05 0.18 0.22 
 Norm 0.92 0.31** 0.20* 
 Beh. control 3.16 0.09 0.29** 
Intention Ease of use 4.75* -0.40** -0.06 
 Usefulness 0.01 0.45** 0.42 
 Price 0.09 0.09 0.12 
 Norm 1.28 0.31** 0.16 
 Beh. control 0.32 0.38** 0.26 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.15 we see that Value is not moderated by Experience. There are great 

differences in the path coefficients for both Quality and Behavioural control, but 

none of the differences are significant at the 5% level. Behavioural control is 

significant at the 10% level, but in this report we require moderated effects to be 

significant at the 5% level. The effects on Intention are moderated by Experience, 

but only for Ease of use. The direction is counterintuitive if the effect is interpreted 

as differences in the importance of challenge. Thus, there are unexplained issues in 

the direction of the effects of Ease of use on Intention that require further analysis. 

  

Finally, the analysis of adoption Mode showed two distinctly different modes. 

However, the modes were not completely independent. Thus, each of the Mode 

moderations is analyzed separately, starting with Complementary Mode. The 

moderating effect of Complementary Mode is illustrated using the parsimonious 

models in table 4.16.  
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Table 4.16 Mobile VoIP - moderating effects of Complementary Mode 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Non. Path c. Comp. 
Value Usefulness 0.96 0.68** 0.32** 
 Quality 4.91* -0.13 0.17** 
 Comp. variety 0.02 0.22 0.15 
 Norm 1.25 0.14 0.30** 
 Beh. control 0.00 0.08 0.20** 
Intention Ease of use 1.65 -0.52** -0.19* 
 Usefulness 5.49* 0.99** 0.29** 
 Price 0.32 -0.00 0.09 
 Norm 10.13** -0.14 0.37** 
 Beh. control 6.37* 0.61** 0.33** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

We find that Value is moderated by Complementary mode. There are great 

differences in path coefficients, but due to error variance, only the difference for 

Quality is significant. Only users in Complementary mode are influenced by 

Quality. For Intention, we find that it is strongly moderated by Complementary 

mode. Of the identified differences, the difference for Usefulness, Norm and 

Behavioural control are significant. Thus, consumers in Complementary mode are 

less influenced by Usefulness, more influenced by Norm, and less influenced by 

Behavioural control than those that are not in Complementary mode. Explained 

variance of the models for each sub-sample also varies. This is partly due to 

unequal sample sizes in the median split of the categorical Complementary mode 

variable. 

 

When comparing the direction of the differences with the results from the 

substitution mode, we find that they are in the expected direction. Thus, 

Substitution mode and Complementary modes are negatively correlated, but not 

perfectly so when it comes to describing the mode of adoption that consumers are 

in when they consider the value and intention to use heterogeneous network 

services.  
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Using median split multigroup analysis, the results of the moderating variable 

Substitution Mode are shown in table 4.17.  

 

Table 4.17 Mobile VoIP - moderating effects of Substitution Mode 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Non Path coeff. Subs.
Value Usefulness 0.00 0.26* 0.36** 
 Quality 1.57 0.16* -0.00 
 Comp. variety 0.00 0.18 0.29 
 Norm 6.55** 0.36** 0.15 
 Beh. control 0.12 0.21** 0.27* 
Intention Ease of use 3.18 -0.34** -0.12 
 Usefulness 4.59* 0.43** 0.18 
 Price 1.26 0.14 0.02 
 Norm 0.73 0.28** 0.28* 
 Beh. control 2.50 0.49** 0.30* 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.17 we see that Value is moderated by Substitution mode. We find 

great differences in path coefficients for Quality and Norm, but of these only Norm 

is significant at the 1% level.  Thus, we conclude that Value is more influenced by 

Norm for consumers not in Substitution mode than for consumers in this mode. 

Intention is also moderated by Substitution mode. We see that there are great 

differences in the coefficients of Ease of use and Usefulness, but only Usefulness is 

significant at the 5% level. From the direction of the differences we see that those 

in Substitution mode are less influenced by Usefulness. From the difference in 

explained variance we found that it seems to be more difficult to explain the 

Intention of those in Substitution mode. This suggests the parsimonious model 

should be extended to investigate those in Substitution mode further. Generally, we 

conclude that mode of adoption is important in understanding the effects of service 

attributes as well as contextual influences (norm and behavioural control) on the 
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perceived customer value and intention to use heterogeneous network services, in 

this case Mobile VoIP. 

 

We next turn to the Triple play service, and report corresponding moderator 

analyses for this service. Starting with the simple, categorical variables, the 

moderating effect of Gender is illustrated using the parsimonious models in table 

4.18.  

 

Table 4.18 Triple play - moderating effects of Gender 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. M Path coeff. F 
Value Usefulness 3.18 0.40** 0.19 
 Quality 0.75 0.21** 0.34** 
 Integration 0.00 0.14 0.14 
 Norm 0.09 0.14* 0.12 
 Beh. control 0.06 0.19** 0.21* 
Intention Usefulness 0.00 0.14 0.15 
 Quality 1.77 0.19* 0.34** 
 Norm 4.91* 0.43** 0.13 
 Beh. control 0.00 0.25** 0.31** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.18 we see that the relationship between Usefulness and Value is not 

moderated by gender. There is a considerable difference in coefficients for Male 

and Female consumers for Usefulness (in the expected direction), but the difference 

is only significant at the 8% level. We also see that the effect on Intention is 

moderated by Gender for Norm, suggesting that Male subjects are more driven by 

Norm than Female subjects when it comes to the Intention to adopt Triple play 

services. 
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The next potential moderating variable is Age. Age was analyzed splitting the 

samples in approximately half sized sub-samples using a median split. The 

moderating effect of Age is illustrated using the parsimonious models in table 4.19.  

 

Table 4.19 Triple play - moderating effects of Age 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Y Path coeff. O 
Value Usefulness 0.06 0.28* 0.30** 
 Quality 4.48* 0.40** 0.12 
 Integration 0.37 0.10 0.20* 
 Norm 0.11 0.17* 0.13 
 Beh. control 4.66* 0.08 0.32** 
Intention Usefulness 0.03 0.20 0.21** 
 Quality 0.30 0.25* 0.15 
 Norm 4.14* 0.43** 0.16* 
 Beh. control 7.60** 0.11 0.42** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

We find that there are considerable differences in path coefficients for some of the 

variables. For Value we find that the effects of Quality and Behavioural control are 

moderated by Age. Thus, Younger consumers are more influenced by Quality than 

Older, and Older consumers are more influenced by Behavioural control than 

Younger. For Intention we find that the effect of Behavioural control on Intention 

is strongly moderated by Age. The direction is in the expected direction in that it is 

the older consumers that are particularly influenced by Behavioural control. This is 

partly due to the higher perceived Behavioural control of Young subjects (Mean 

2.98 versus 2.73; F=4.97; d.f.=248; p<0.05). In addition, the effect of Norm on 

Intention is also moderated by Age. Younger subjects are more influenced by Norm 

than Older subjects. These findings were complemented by a complete analysis of 

moderation for the complex models presented above. These analyses revealed a 

significant moderation of Age on the relationship between Price and Intention (Χ2 

diff=9.38, p<0.01) and Compatibility and Intention (Χ2 diff=8.34, p<0.01). The 
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directions are as expected showing that Young subjects are more sensitive to Price 

than Old subjects and that Young subjects are less influenced by Compatibility than 

Old subjects. All in all this suggests that the Intention to adopt Triple play services 

is strongly moderated by Age. Thus, segmentation of triple play services may be 

conducted based on age.  

 

Experience was analyzed splitting the samples in approximately half sized sub-

samples using a median split of the three item Experience scale. The moderating 

effect of Experience is illustrated using the parsimonious models in table 4.20.  

 

Table 4.20 Triple play - moderating effects of Experience 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Ine. Path coeff. Exp. 
Value Usefulness 0.01 0.32* 0.27** 
 Quality 0.99 0.18* 0.36** 
 Integration 0.00 0.17 0.13 
 Norm 2.23 0.07 0.23** 
 Beh. control 0.19 0.24** 0.22** 
Intention Usefulness 0.06 0.19* 0.10 
 Quality 1.81 0.15 0.33** 
 Norm 1.93 0.24** 0.35** 
 Beh. control 0.25 0.34** 0.21** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.20 we see that Value and Intention are not moderated by Experience. 

There are considerable differences in path coefficients, but due to large error 

variance, these are not significant. This called for a complete moderation analysis 

of the complex model as well. This showed that there was a moderated effect of 

Compatibility on Intention (Χ2 diff=4.08, p<0.05). Still, the Intention to use Triple 

play services is not strongly moderated by Experience. 
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The moderating effect of Complementary Mode is illustrated using the 

parsimonious models in table 4.21.  

 

Table 4.21 Triple play - moderating effects of Complementary Mode 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Non. Path c. Comp. 
Value Usefulness 4.93* 0.44** 0.15 
 Quality 0.00 0.27** 0.29** 
 Integration 0.57 0.09 0.24* 
 Norm 0.70 0.08 0.20** 
 Beh. control 0.98 0.13 0.26** 
Intention Usefulness 1.83 0.28* 0.13 
 Quality 0.03 0.25* 0.24* 
 Norm 6.90** 0.06 0.47** 
 Beh. control 0.17 0.26** 0.25** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

We find that the relationship between Usefulness and Value is moderated by 

Complementary mode. Consumers in Complementary mode are less influenced by 

Usefulness than consumers not in this mode. Intention is also strongly moderated 

by Complementary mode because subjects in Complementary mode are more 

influenced by Norm than those not in this mode. Thus, Complementary mode 

reflects users not focusing Usefulness but instead by other intrinsic attributes of the 

service. 

 

Using median split multigroup analysis, the results of the moderating variable 

Substitution Mode are shown in table 4.22.  
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Table 4.22 Triple play - moderating effects of Substitution Mode 
Dependent Independent Χ2 diff., d.f.=1 Path coeff. Non. Path c. Subs. 
Value Usefulness 0.77 0.16 0.27* 
 Quality 1.19 0.32** 0.23* 
 Integration 0.05 0.14 0.12 
 Norm 0.06 0.20* 0.18* 
 Beh. control 0.01 0.23** 0.20* 
Intention Usefulness 0.01 0.13 0.09 
 Quality 1.11 0.28** 0.15 
 Norm 0.00 0.37** 0.25** 
 Beh. control 2.23 0.18* 0.35** 
* Indicate significance at p<0.05 and ** at p<0.01. 
 

From table 4.22 we see that Value and Intention are not moderated by Substitution 

mode.  

 

We found few results indicating that the Value and Intention to use Triple play 

services are moderated by mode of adoption. Only two effects of Mode on 

Intention were found significant, and both were for Complementary mode. Large 

differences in explained variances in moderated models were identified. This 

suggests that the complex models should be tested for Mode moderation. When 

doing so for Triple play we found that only the relationship between Compatibility 

and Intention was moderated and only for Substitution mode (Χ2 diff=6.90, 

p<0.01). Despite the difficulties in interpreting the direction of the effects of 

Compatibility and Integration in the complex model, this moderation was more 

explainable. It showed that while those in Substitution mode were weakly effected 

positively by Compatibility, those not in Substitution mode where affected 

negatively by Compatibility. Thus, those in Substitution mode want something 

compatible replacing what they have whereas those not in Substitution mode want 

something different from and not necessarily compatible with, what they are 

currently being offered. 
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4.2.5 Comparing the results with homogeneous network services results 

We have previously conducted two large scale studies of homogeneous network 

services. Parts of the results are published in Nysveen, Pedersen and Thorbjørnsen 

(2005), and in Thorbjørnsen, Pedersen and Nysveen (2008). The first of these 

studies focused intentions only, whereas the second applied a perspective 

corresponding to the one applied in this report, and focused both customer value 

and intentions. Furthermore, the first study focused on perceived service attributes 

only, whereas the second study included both service and network attributes. Due 

to the lack of significant findings in the current study for network attributes, results 

seem comparable across all three studies. 

 

A first comparison may be to compare the levels of Value and Intentions across all 

services. Table 4.23 shows mean values for the dependent variables measured in 

each study. 

 

Table 4.23 Mean values of 14 studies conducted over the last five years  
Service Value Intention 
SMS-communication  3.5 
MMS-communication (2005)  3.1 
Chat (2005)  1.3 
Gaming (2005)  2.6 
Payment (2005)  2.5 
Parking  3.0 
MMS-communication (2008) 2.2  
Chat (2008) 3.3  
MMS-content 3.7  
Payment (2008) 3.5  
Gaming (2008) 3.4  
Charging 4.1  
Mobile VoIP (V) 2.6 2.4 
Triple play (V) 2.8 2.4 
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Looking at the means of table 4.23, the general levels of Intention and Value in the 

current study seem low. Thus, one could conclude that neither the Value, nor the 

Intention to use Mobile VoIP and Triple play services are particularly high. 

However, we also see that the mean values of Value and Intention of previous 

studies vary considerably. Still, the Intention to use the current services are only 

higher than the Intention to use chat services in the 2005-study, and Value levels 

are only slightly higher than the Value of MMS-communication services in the 

2008-study. This leads us to conclude that despite sample differences, the Value 

and Intention to use Mobile VoIP and Triple play services are not very high. 

 

Turning to significant relationships in the models applied in the three studies, the 

first study showed the pattern of significant explanatory variables across six 

different services presented in table 4.24. 

 

Table 4.24 Pattern of significant variables in the 2005-study  

Service/ 
Attribute 

SMS-
comm. 

MMS-
comm. 

Chat Gaming Payment Parking 

Expressive-
ness 

* * * * * * 

Enjoyment * * * * *   
Usefulness *     *   * 
Attitude *   *       
Norm   * *       
Beh. 
control 

* *   * *   

* indicate significant variable 
 

From table 4.24 we see that Expressiveness and Enjoyment were the most 

significant variables across all services. We also see that Behavioural control and 

Usefulness were found important. The other variables included in the current study 
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were not reported explicitly in these studies. For example, Ease of use was found of 

little importance to well-established mobile services and thus was not investigated 

explicitly in these studies. 

 

Turning to the study of customer value including network attributes conducted in 

2005 and published in 2008, we find the pattern of significant variables in table 

4.25. 

 

Table 4.25 Pattern of significant variables in the 2008-study 

Service/ 
Attribute 

MMS-
comm. 

Chat MMS-
content 

Payment Gaming Charging 

Ease of use       

Usefulness  * *  *  * 
Compatibility   * * *   
Service 
quality  

 *     

Innovativeness *  *  * * 
Network size  * * *    
Complements 
variety  

* *   *  

Speed of dev.       * 
Complements 
quality  

  * * *  

Beh. control *  * * * * 

 * indicate significant variable 
 

From this study we find that the most influential variables were Behavioural 

control, Usefulness and Innovativeness. We see that as expected Ease of use was of 

no relevance, and that service Quality was of little importance. We, however, found 
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some indications that network attributes were relevant, in particular User network 

size and the complements network attributes Variety and Quality. 

 

Turning to the current study, we summarize the findings for the two investigated 

services in table 4.26, using the complex models. 

 

Table 4.26 Pattern of significant variables in the current study 

Service / 
Attribute 

Mobile VoIP 
(V) 

Triple play 
(V) 

Mobile 
VoIP (I) 

Triple play 
(I) 

Ease of use   * (neg)  

Usefulness * * * * 
Price     
Compatibility     
Complement variety *    
Quality  *  * 
Integration    *(neg) 
User Network     
Norm * * * * 
Behavioural control * * * * 

 * indicate significant variable (V-Value model, I- Intention model) 
 

For the current services in table 4.26 we see that there are differences in Value 

models and Intention models. There are also similarities. The more detailed 

analyses above suggest that there are significant differences. Comparing the results 

to the homogeneous network services reveals few systematic differences.  

 

Usefulness, Behavioural control and Norm are important variables. Of these only 

Norm has not been found so consistently important in previous studies. In previous 

studies, Norm has been shown to be most influential in a time window when the 
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service is radically new. Both Mobile VoIP and Triple play services are new to the 

subjects investigated in this study, so this rather than heterogeneous network 

characteristics is likely to explain the difference in findings. Looking at network 

attributes, we found little that suggested these were more relevant to the current 

services than to the previously studied homogeneous network services. Also 

Compatibility and Integration, believed to be of particular importance to 

heterogeneous network services, proved to be of minor importance. Moderator 

analysis revealed, however, that the effects of these two attributes are moderated by 

Age and Experience, so there are segment differences in the importance of these 

attributes. Still, Compatibility proved to be significant to Value in three of the 

studies conducted on homogeneous network services in 2005, so the relevance of 

this attribute seem rather unrelated to characteristics of the network providing the 

service (heterogeneity).  

 

The negative influences of Ease of use and Integration in the Intention models of 

Mobile VoIP and Triple play proved hard to explain. For Ease of use it could be 

explained by challenge, a similar finding we made of a previous study of gaming 

services and for Integration it could be explained as directly reflecting negative 

experiences of integrated services or a lack of understanding in what types of 

integration is possible for heterogeneous network services. In any case, care should 

be taken to base value propositions for heterogeneous network services on strong 

forms of integration without careful segmentation of customers and explicit value 

assessments.  

 

This leads us to conclude that the two heterogeneous network services investigated 

here differ systematically from each other when considering both consumers value 

assessments and their reflections on whether to adopt the services or not. On the 
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other hand, these assessments do not differ systematically from the assessments 

made by consumers of homogeneous network services. Thus, service providers are 

left with designing their value propositions with careful considerations for simple 

issues such as usefulness, and for designing their marketing strategies to carefully 

consider differences between segments in how they are influenced by norms and 

how their skills and experience vary (behavioural control). That said, lack of 

findings also provides interesting results. For example, Price did not seem to be a 

very important driver of neither Value nor Intentions. Care should still be taken to 

design revenue models to serving particular segments differently because the effect 

of Price varied considerably between different customer segments.  
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5 CONCLUSIONS, DISCUSSION AND IMPLICATIONS  

In the research reported here we have applied a SCP-framework for investigating 

two service areas representing heterogeneous network services. The SCP-

framework proposes that business model design is made under structural 

constraints and to optimize customer value and service adoption. The reason why 

customer value and service adoption is focused rather than traditional performance 

measures like profitability is that the services are new and innovative services 

where critical mass (adoption) is more important in the short run and customer 

value is more important in the not-too-long run. Customer value is particularly 

important due to high churn rates in many of these service markets. Among the 

structural constraints of business model design, the research framework focused 

market related, technology related and regulatory constraints. Again, this is a 

consequence of adapting the more general SCP-framework applied in previous 

studies (e.g. Methlie and Pedersen, 2007) to heterogeneous network services. 

 

The two service areas analyzed in this report is Mobile VoIP and Triple play 

services. Among the reasons why these services were focused are that they 

originate and extend from traditional homogenous network services and are 

currently being commercialized. A more thorough argumentation for selecting 

these service areas is given in Pedersen et al. (2007).  

 

The report presents the results from the study of business model design and the 

study of consumer behaviour separately. The business model design study was 

conducted as a qualitative interview study of 12 management or expert level 

informants in each of the two service area (7 from the Triple play area and 5 from 

the Mobile VoIP service area). Interviews were approximately 1 hour long and 
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were transcribed and analyzed applying traditional principles of content analysis. 

The consumer behaviour study was conducted as a quantitative, quasi-experimental 

study of the effects of variations in business model design on customer value and 

service adoption. Subjects were randomly sampled to represent Norwegian 

consumers of age 15+. All together, 498 responses were collected (253 from the 

Triple play area and 245 from the Mobile VoIP service area) and analyzed. 

 

From the business model design study we may conclude that for Mobile VoIP, the 

main value proposition is reduced or better controlled end-user costs. The main 

market segment is business users due to both complexity and acquisition costs. The 

governance form for the service requires cooperation, but has not become as open 

as was originally expected. The revenue model of most providers is free intra-

provider calls and revenue is, or could be, generated through termination 

arrangements and out of IP-network calls.  

 

Most subjects find regulation to stimulate Mobile VoIP innovation, but complain 

that incumbent mobile providers, despite regulatory policy, may still exercise 

market power. Regulatory policy is also found relatively predictable. The market of 

Mobile VoIP providers is perceived as fragmented as a contrast to the perception of 

operator and handset manufacturer markets which are perceived as dominated by 

large and powerful enterprises. Despite developed standards for Mobile VoIP, the 

technology is perceived as lacking in practical de facto standardization. Still, SIP is 

unanimously believed to be the surviving standard.  

 

Providers expect the proposition of reduced costs to be valued by customers, but 

also stress the importance of ease of use, something that currently contrasts the 

complexity of the value proposition. Providers see user network size as a potential 
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barrier to value because end users will expect interoperability as for current mobile 

services. Some, but not all providers mention the importance of complements 

network services with Mobile VoIP as just a “hygiene factor”. All, however, expect 

complements network services only to provide short term competitive advantage 

because they are easy to copy. 

 

As expected, two contrasting value propositions are mentioned for Tripe play, one 

perceiving it as a bundle only, and one perceiving it as an integrated offering. Of 

these, the integrated proposition is perceived as the one “creating real value to 

customers”. Still, the practically communicated proposition is the bundling 

proposition, with an additional focus on the speed of the Internet access and/or the 

openness of the network. Underlying technology is seen as important in the value 

proposition with capacity as a limiting factor for integrated offerings for some of 

the providers. The difference between a bundled offering and an “open network” 

offering is also mentioned. Regional strength is seen as an important part of market 

strategy and other segmentation is used mainly for marketing communication 

purposes. Fibre providers address high income segments when defining regional 

launching areas. Vertical governance forms are used, particularly by larger 

providers. Only among fibre providers do we find mature horizontal governance 

forms. Revenue models are traditional in the Internet access and VoIP parts of the 

offering (fixed price, increasing capacity over time), but the TV-part is currently in 

a phase of transition when it comes to innovating new revenue models. This is 

particularly relevant in the upstream part of the value chain. 

 

Current regulation limits the bundling of SMP providers, something that they see as 

a limiting factor in business model innovation. The other regulatory issue that is 

mentioned is if LLUB will be enforced for cable and fibre providers, but it is 
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expected that to stimulate competition, regulatory authorities will wait before such 

instruments are used. The market consists of Telenor as a large incumbent provider 

characterized as the least innovative in business model innovation and smaller and 

more fragmented challengers. There is currently considerable general public 

attention on Telenor’s position, particularly in the TV-area. Technology is seen as a 

limiting factor in offering Triple play due to capacity limitations in copper based 

distribution forms. Despite these limitations few examples can be found of offering 

Triple play through an integration of homogenous network services into a truly 

heterogeneous network services offering. 

 

As for Mobile VoIP, price is suggested as an important service attribute also for 

Triple play. It is surprising to see that integration is stressed in the value 

proposition discussion but not mentioned when asking informants of their 

perceptions of valuable end-user service attributes. Instead, “homogeneous network 

services attributes” like quality and ease of use is mentioned. Due to a more 

information oriented focus of the Triple play service offering, user network 

attributes is not focused much. Complements network attributes are mentioned but 

few examples are given of how it may be utilized to increase end-user value. 

Instead, one may consider the “open network” offering by some fibre providers as 

founded on the idea that end-users value freedom of choice among “services 

perceived as homogeneous network services” to complements network services 

integration.  

 

When comparing the two service areas Mobile VoIP and Triple play on the 

business model dimensions, there are relatively few similarities. The cost value 

proposition, the combination of dominant incumbent providers versus challengers, 

the lack of matured horizontal governance forms and the perceptions of structural 
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conditions are relatively similar. Both services, however, are currently offered 

applying business models known from homogenous network services. For Mobile 

VoIP, standardization and lack of horizontal forms of collaboration are limiting 

factors, but it is not obvious that these factors are the limiting factors in business 

model innovation. For Triple play services, the “open network” business model 

must be considered a business model innovation that, even though it is not radical, 

at least it is not only transferred from known homogeneous network services. In 

none of the service areas do we find any providers applying or testing radical 

business model innovations corresponding to those found in, for example, Internet 

content services or Airport development. 

 

From the consumer behaviour study we may conclude that value proposition design 

that affects end-users service attribute perceptions is difficult. Price propositions 

are easily perceived, but other propositions are difficult to communicate.  

Furthermore, value proposition manipulations that result in different service 

attribute perceptions have little influence on final end-user value or intention to 

adopt the service. Instead, there are strong inherent attitudes towards services like 

Mobile VoIP, and adoption and end-user value is more driven by non-value 

proposition related variables, such as norm and behavioural control. Among the 

value proposition derived drivers of influence to adoption are usefulness and ease 

of use and drivers of end-user value include usefulness and complements network 

variety. Thus, usefulness is found as the single universal driver of intentions and 

value for Mobile VoIP that may be influenced by value proposition design. Thus, 

an interesting finding is that it is easy to manipulate price perceptions through value 

propositions, but that this has little effect on intentions, whereas usefulness has a 

strong effect on intentions but is difficult to influence through value proposition 

design. This must be considered a dilemma in Mobile VoIP business model design. 
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For Triple play services the same conclusions can be made about how difficult it is 

to influence end-users service attribute perceptions through value proposition 

design. Again, intentions and value are most consistently influenced by variables 

that are not so much controlled through value proposition design, such as norms 

and behavioural control. Among the more motivational drivers of intention to use 

Triple play services we find usefulness, quality and integration to be relevant, but 

the effect of integration is negative, suggesting that end-users increase their 

intention to use Triple play services when they are offered as similar to the 

homogeneous network services they are used to consume. For end-user value, the 

motivational drivers are usefulness, quality and compatibility, but again, the effects 

of compatibility corresponds to that of integration for intentions. This leaves us 

with usefulness and quality as the most important positive drivers of intention and 

end-user value for Triple play services. We also see that the value proposition 

design dilemma is the same for Triple play services as for Mobile VoIP. 

 

None of the two services scored high on customer value and intention to adopt the 

services when compared to previous studies of homogenous network services 

applying similar sampling principles and measurement instruments. Aggregating 

findings of important value and intention drivers, we also see that there are 

similarities in the importance of norms, behavioural control and usefulness. This 

reflects the simplicity of end-users value and intention models for these two service 

areas. We also see that “broken causal links” from value proposition design to 

value and intentions are found for both services, representing a considerable 

challenge to business model design. The challenge is characterized by difficulties 

in affecting the value drivers that are important to end-users through (traditional) 

business model design and ease of affecting service attributes that are of no or little 
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relevance to end-users’ value and adoption. In general it may also be concluded 

from the set of value drivers identified here that none of them are typical of what 

may be easily influenced by the characteristics of heterogeneity or convergence. 

Thus, it is highly unlikely that ordinary end-users, such as those studied here, will 

be the sources or drivers of heterogeneous network service business model 

innovation.  

 

Aggregating findings across the business model and end-user studies conducted 

here we may conclude that business model innovation in heterogeneous network 

services is not radical. Instead business model deigns apply simple and well-known 

value propositions, traditional market strategies and known governance forms and 

revenues models of the same type as those found for homogeneous network 

services. Incumbent homogeneous network providers do not innovate in business 

models utilizing heterogeneous network service opportunities, at least not when it 

comes to services being commercialized. 

 

Regulatory policy is generally seen as innovation friendly, but not innovation 

oriented. Thus, it doesn’t inhibit innovation, but on the other hand, it doesn’t 

actively stimulate innovation either. Current regimes regulate homogenous network 

service areas and despite being technology neutral, they are not used to stimulate 

innovation in heterogeneous network services. Established market structures 

represent a considerable barrier to business model service innovation in 

heterogeneous network services. Network service markets are complex and simple 

deregulation do not seem to result in market power restructuring in the same way as 

that found in other deregulated markets. Thus, dominant players retain their market 

power through the periods of deregulation and represent barriers to business model 

innovation in heterogeneous network services. For example, by integrating 
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vertically into less strictly regulated markets. Technology is still a barrier to 

heterogeneous network service business model innovation. Whereas 

standardization is far reaching, the problem lies in practical de-facto 

standardization, which is influenced by dominant players and by a lack of well 

developed horizontal governance forms.  

 

Finally, end-user behavior is conservative and value assessments focus well known 

service attributes of existing homogeneous network services and thus, end-user 

behaviour represents a barrier to business model innovation in heterogeneous 

network services. 

 

The conclusions summarized above are based on two studies of business model 

design and end-user behaviour in the two service areas Mobile VoIP and Triple 

play. These services were selected as relevant to understanding the developments 

of and innovations in business model design for heterogeneous network services 

currently being commercialized. While we argue that the internal validity of the 

studies is acceptable and that our conclusions thus hold for these two service areas, 

it may be objected that the service areas are special in ways that limit the external 

validity of our conclusions. The service areas, however, were selected after careful 

pre-study (Pedersen et al., 2007) and in collaboration with industry experts. That 

said, we have found that when it comes to business model innovation, there are 

more dissimilarities than similarities between the services. This suggests that 

heterogeneous network services are also “heterogeneous” when it comes to 

structural conditions, business model designs and end-user behaviour. Of these 

three elements of our research framework, we found that the two services had most 

in common on end-user behaviour and least in common on business model designs. 

Thus, we expect future studies of new heterogeneous network services to reveal the 



SNF Report No. 09/08 
 

 135

same pattern of findings for structural and end-user behaviour elements, but show 

service related particularities when it comes to business model designs. To consider 

heterogeneous network services as a well defined category of services sharing the 

same problems and solutions to business model design is thus, difficult. 

 

Despite these limitations, we suggest that our findings have implications to both 

business model design and to future research on heterogeneous network services. 

For business model design, the implications are of two types; implications for 

business model designers, typically provider management, and for policy makers. 

Business model designers are encouraged to be more radical in their business 

model innovations. While radical business model designs will not be stimulated by 

end-user attitudes and structural conditions, more radical business models designs 

are required to obtain widespread adoption of heterogeneous network services. At 

the same time, the innovativeness should be exercised in ways that utilizes 

regulatory policy, windows of unsettled market forces and lack of technological 

standardization. Some examples may be given along each of the business model 

design dimensions. For example, value propositions should be clear and 

communicated firmly to end-users, but innovativeness should be used to increase 

perceived usefulness, not integration (unless it influences usefulness indirectly) and 

price advantages. Value propositions should be designed to work with the influence 

of norms and behavioural control. Thus, segmentation must be used to establish 

trend-leading behaviour and establish norms, and behavioural control must be 

increased by offensive trial and test programs. De-facto standardizations should be 

stimulated by using more horizontal governance forms and completely new 

revenue models should be tested actively. With respect to revenue models, 

inspiration may be collected from other deregulated markets, such as Airport 

development. 
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To policy makers, our findings imply that business model innovations may not be 

stimulated by end-user behaviour, and innovativeness may be hindered by 

established market structures. Thus, deregulation may increase competition on 

homogeneous network services but is not likely to stimulate heterogeneous network 

service innovation. To obtain end-user welfare in the long run it is necessary to 

balance the two objectives of competition and innovation, and these will sometimes 

counter each other. Regulatory policy must be used to stimulate innovation in 

heterogeneous network services business models, but this may not be the 

responsibility of regulatory authorities but of the policy makers that design the 

regulatory regimes. Deregulation in network markets is complex, and network 

effects tend to further complicate the relationship between competition, innovation 

and welfare. Awareness of these issues, particularly the complexities of 

deregulation effects in heterogeneous network markets resulting from vertical 

disintegration is particularly important. By adapting regulatory regimes to 

homogeneous network services markets, innovation in heterogeneous network 

services may be lost due to, for example, new forms of vertical integration. For 

example, homogenous network service regulation may cause dominant players to 

integrate vertically in order to shift market power from a strongly regulated to a 

less strongly regulated or unregulated market.  

 

Further research may be suggested on both business model issues and end-user 

behaviour issues from the findings in this study. For business model research, the 

results from this study encourage further empirical research rather than theoretical 

research on business model topics. The research framework applied in this study to 

conduct qualitative interviews may also be extended to quantitative methods 

enabling more services- and provider comparisons. Among the business model 
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topics that should be explored further are the lack of consistency between value 

proposition designs and provider perceptions of relevant end-user attributes. Also, 

the relationship between vertical and horizontal forms of governance is of interest. 

The business model studies reported here should also be extended to more service 

areas and comparisons should be made of results between heterogeneous network 

services and homogeneous network services. 

 

Further research on end-user behaviour is inspired from the method applied to 

study value proposition effects developed and applied here. Because only five 

value proposition manipulations were conducted and only three of those were 

significant, more operations should be tested. Such tests should also be extended to 

more service areas, and comparisons between homogeneous network and 

heterogeneous network services are also interesting in studies of end-user 

behaviour. The simple adoption and value models identified in this study also 

indicate that end-user segments should be more carefully investigated to reveal 

segment differences. This is particularly important because the strong influence of 

norms and behavioral control suggests that the market strategy dimension of the 

business model may be a key factor to obtaining widespread adoption of 

heterogeneous network services. 
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APPENDIX A. Triple play and Mobile VoIP interview findings 

Summary Table  

Relevant factors extracted from interview transcripts 

Strategy dimensions  Triple/Multi play  Mobile VOIP 

Business model 

   *Value proposition 

 
Current Drivers 
*Convenience ‐ simplicity 
*Competitiveness ‐ bundling 
*Interactivity (digital return 
channel) 
*Increased functionality 
*User‐generated content 
*Peer‐to‐peer services  
*Time and place shifting 
*Less customer retention 
 
Uniqueness Characteristics 
*ADSL: Large installed 
customer base 
*Fiber: High capacity (100 
Mbps); Symmetric; Multi play 
*Fiber – closed platforms: 
Simplicity; Secure cash flow 
and profitability 
*Fiber – open platforms: Greater 
service variety; Competitive; 
Lower prices; Innovative 

 

Current impediments 
*Limitations on IP protocols 
*Lack of standardization 
*Cannibalization 
 
Future Drivers 
*Symmetric services 
*New terminals adapted to 
social setting 
*Integration of mVoIP 
*From triple to quad to Multi 

 

*Reduced price/costs 

*Predictable costs 

*Possibility for higher voice 
quality 

*One number 
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play 
*VDSL2 

   *Market strategy  Market development 
*Reduced price/capacity‐ratio 
*Sustainable business model 
*Critical mass important 
*Developing customer base 
through: 

‐Partnership 
‐Associations 
‐Broad (unfocused) 
strategies 
‐Energy companies use 
their existing energy 
customer base 
‐Content providers 
addresses the two‐sided 
market with different value 
propositions 
‐Changing demand patterns

 
Market segmentation 
*Demographics (age, gender) 
*Economics 
*Lifestyle (Preferences, 
interests, etc.) 
 
Market channels 
*Universities, companies 
*Cooperatives ‐ co‐ownerships
Co‐branding: service 
providers; Media houses 
 

*Business market today – all 
market in the future 

*Customer support is 
important 

   *Governance form  Vertical Integration 
*Integration objectives:  

‐Competence transfer 
‐Technology transfer 
‐Risk sharing 
‐Financing 
‐Gain cost effectiveness 
‐Negotiation power  
‐Quality of service 
guaranties (quality, 

*We do not see network 
models – as expected 

*Some cooperation do find 
place 
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capacity, stability) 
*Integration forms: 

‐Closed service delivery 
platforms 
‐Open service delivery 
platforms 
‐Repositioning 
‐Cooperation 
‐Co‐financing of content 
‐Ownerships  
‐Contractual agreements 
‐Mergers 
 

Horizontal Integration 
*Geograph. partnerships 
*Innovation partnerships 
*Multi access platforms 

   *Revenue model and costs  Revenue Sources 
*Advertising 
*Subscription 
*Sponsorships 
*End user payments 
*Increased capacity demand 
 
Revenue appropriation 
*Open platforms: Service 
provider sharing with 
distributor 
*Other platforms: platform 
owner (distributor) sharing 
with service provide 
*Top line (ARPU) substituted 
by bottom line (APU) 
 
Costs 
*Production 
*Distribution rights 
*Platform operator costs 

*Build customer base – exit 

*Revenue from value‐added 
services on top of Mobile VoIP 

*Revenue from termination 

*Possible to earn money on 
lower arpu for MVNOs  

*Flat fee subscription 

*Costs related to start‐up, 
network charges (physical net), 
billing systems, media gateway, 
etc 

*Relevant revenue and costs is 
moderated by type of actor 
(incumbent or MVNO) 

Structural conditions 

   *Regulation 

 
*Significant market power 
constrains behavior 
*General access regulation 
(technology neutrality) 
*Infrastructure vs. service 

 

*Relevant regulators are PT, 
the Data Inspectorate, and 
some Ministries 
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regulation 
*More regulation transferred 
to the competition authorities 
*Content providers want less 
restriction on advertising 
 

*PT allows the largest actors to 
have (too) much market power 

*Regulating authorities ensure 
status quo rather than 
innovation 

*Call origination required for 
emergency numbers 

*Different regulating 
conditions in different markets 
(countries) is a challenge 

   *Market and competition  *Market pricing 
*Battle for the customer 
interface 
*Horizontal market 
segmentation on fiber 
*Fiber takes market shares 
*Fiber – cable competition 
*Access technology 
competition 
*Technology neutral prices 
*Cross‐pricing: energy ‐ tele 
*Cross‐selling: energy utilities  
*Owner based customers (energy 
utilities ‐ municipalities) 
*Many players loosing money  
 

*A few large actors dominate 
the market 

*The incumbents will be 
challenged more and more the 
next few years 

   *Technology  *New standards: MPEG 4 and 
VDSL2 
*New terminal equipment 
*Upgrading of network 
electronics 
*Do not believe on Windows 
Media 
*PON developments 
 

*All future communication will 
be IP based (SIP beats UMA) 

*Lack of standardization today 

*Few devices for Mobile VoIP 
today 

Service attributes 

   *Intrinsic attributes 

 

*Price 
*Freedom of choice vs. 

 

*Lower price 
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packaging 
*Quality (networks and 
services) 
*Brand associations 
*User friendliness 
*Customer service (service 
provider ‐ operator) 

*Value added services 

*More options 

*To succeed, it is important 
that calls are automatically set 
up at a lowest price and that 
the services are user friendly 
(both to set‐up and to use) 

   *User network attributes  *Community sites with own 
brands 
*Reluctance to communities 
due to privacy issues 
 

*Depending on the 
perspective, Mobile VoIP may 
limit or extend consumers’ 
network 

   *Complement network 
attributes 

*Number of viewers (users) 
important 
*Complementary channels 
*Quality of complementary 
channels 
 

*Presence 
*Video 
*Chat 
*Voicemail 
*Integration of contacts (e.g. 
with Facebook) 
*Etc. 
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APPENDIX B. Script elements manipulated and video links 

Service Attribute Script element YouTube ID (*) N 
M. VoIP Convenience Seamless handover, convenience text plbxPLK0geo 54 
M. VoIP Integration IM service integration (MSN, GoogleTalk, ICQ etc.) eAc8WpkE_n4 51 
M. VoIP Cost International and infrequent call costs, free used in text mm9oI6kbIzU 49 
M. VoIP User netw. Calls to pure-IP services (Skype, GoggleTalk etc.) WtN3WWLWNUI 45 
M. VoIP Comp. netw. Map and Facebook calls + comp. service increase GOOtfX8rExc 46 
M-play Convenience One cable, one bill, convenience text SH-K64vHW0E 52 
M-play Integration Call on TV during movie, movie follows user terminal dBs2D8aEhE8 49 
M-play Cost Lower costs, rebates, one service free used in text k4ij0t4B9P8 54 
M-play User netw. Calls to pure-IP services (Skype, GoggleTalk etc.)  XVneshFAPBQ 50 
M-play Comp. netw. Comp. service increase + open network illustration 64e9K5jwVsQ 48 
(*) Links to videos are generated by pasting “http://www.youtube.com/watch?v=” into the browser window and 
appending the YouTube ID. 
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APPENDIX C. Measurement instrument 
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