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Abstract 

Adoption of mobile data services may be analyzed within the framework of two-sided markets. 

Service or content providers should adopt platforms for developing, integrating and 

distributing mobile services and end-users should adopt the offered services as well as the user 

platform offered. These two markets are often analyzed separately using different theoretical 

perspectives and models. In this article, we propose a model for integrating the two sides of the 

mobile data services market. We suggest  that end-users adopt services with high perceived 
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value. Perceived value is obtained through intrinsic and extrinsic service attributes 

appreciated by end-users. Intrinsic attributes are the inherent attributes of the mobile data 

service itself whereas extrinsic attributes are attributes of the network of users and 

complementary services offered. However, end-users differ with respect to their ability to 

assess perceived value from offered service attributes. Intrinsic and extrinsic services 

attributes are determined by dominant actors’ decisions along four dimensions of their 

business models. The model is used to propose relationships between dominant actors’ choice 

of business models for individual services and the end-users’ perceived value of these services.  
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1. Introduction 

Recent analyst reports and academic papers suggest that open, collaborative business 

models are required to obtain variety in service offerings and consequently adoption of service 

platforms as well as end-user services. The authors most often refer to the Nordic experience 

with the so called CPA-models (Content Provider Access) for SMS and MMS services (Strand 

Consult, 2002, Northstream, 2002). However, this open model has not been equally successful 

in providing WAP services in these countries. Furthermore, recent examples suggest that 

closed, vertically integrated business models have been successful when introducing the more 

advanced mobile data services likely to be expected in 3G networks. Examples are the semi-

walled garden model of DoCoMo’s I-mode services in Japan and the model applied by 

Vodafone to provide their “Live!” services. Thus, it seems that examples of both successful 

and less successful service introductions may be found applying both closed and open business 

models.  

While the conceptual dimensions of business models have recently obtained considerable 

attention (Campanovo and Pigneur, 2003; Faber et al., 2003, Bouwman, 2003), dominant 

actors’ choice of specific business models and the relationship between these decisions and 

firm or service performance has been less attended to. End-users perception of intrinsic service 

attributes has also obtained considerable attention in resent research on the adoption of mobile 

data services. However, research on the perception of extrinsic service attributes, such as end-

user network size and complementary service variety has mainly been focused in contexts of 

professional end-users and traditional computer contexts, such as operating systems.  

The purpose of this paper is to extend research on the conceptual dimensions of mobile 

services business models into explorations of the relationship between business model 
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dimensions and performance. In this paper, performance is discussed in the context of the 

perceived and anticipated value of the services offered. In the next section, we review some of 

the literature and recent empirical studies on mobile services business models, mobile services 

attributes and end-user adoption. In section 3, a model of the relationship between these 

elements is presented. In section 4, we present a set of propositions that emerge from this 

model, and in section 5 we conclude and discuss how to use this model for service analysis and 

empirical research. 

 
2. Theory 

Explanations of mobile data services success span from focusing specific factors, such as 

the lack of an appropriate revenue model (Foros et al., 2001) to suggesting general systemic 

explanations, such as the dynamics of industry ecosystems (Vesa, 2003). The most common 

approach, however, is to combine a set of technological, business strategic and behavioral or 

cultural factors. For example, Henten et al. (2003) suggest technology, economy, market 

development and structure, marketing, socio -cultural, policy intervention and regulation as the 

relevant explanatory factors. Pedersen (2001) suggested three general requirements for 

successful adoption of mobile data services; technology-, business strategic-, and behavioral 

requirements. These requirement dimensions correspond roughly to the dimensions of Henten 

et al. (2003) but business strategic requirements refer to more than marketing decisions and 

behavioral requirements refer to more than socio-cultural factors. Some authors apply a 

comparative perspective analyzing differences in adoption between Asian and European 

markets. For example, Bohlin et al. (2003) compare the developments of mobile data services 

in Japan and Europe and oppose popular assumptions that differences in adoption rates may be 

explained by differences in technology, regulatory regimes, cultural differences, Internet 
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penetration and differences in consumer segments focused in marketing. Instead, they suggest 

the important differences are the coordinated and vertically integrated service concepts and the 

revenue models offered by Japanese operators.  

Our focus is on the integrating role of business models and behavioral factors. We suggest 

that dominant actors’ choice of business model options is one of the most important 

explanations of mobile data services success. The term business model has been used mostly in 

traditional electronic commerce. One of the first contributions came from Timmers (1998) 

suggesting that a business model describes the architecture for the product, service and 

information flows, including a description of various business actors and their roles, a 

description of potential benefits for the various actors, and a description of the sources of 

revenue. Thus, it includes infrastructure, value proposition and financial dimensions. Similarly, 

Weil 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). Methlie and Pedersen (2002) included three operational dimensions in their 

business model concept; integration model, collaboration model and revenue model. They 

focus that individual providers’ business model options are restricted by structural 

determinants and value network considerations because value creation in both traditional and 

mobile electronic commerce requires a shared understanding of the business model of each 

network member. In some industries the business models options of each value network 

member are indirectly determined by the business model of the dominant members (e.g. 

operators in some mobile services industries and operating system developers in the software 

industry). Recently, several authors have applied the business model concept to mobile 
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commerce and mobile data services contexts (Campanovo and Pigneur, 2003 ; Faber et al., 

2003, Bouwman, 2003). 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, 

respectively2 (e.g. Campanovo and Pigneur, 2003). However, the choice between specific 

options along these dimensions and the performance effects of choosing specific options under 

different structural conditions have been given less attention in this literature. Instead, 

performance effects of the choice of options for product-, customer-, financia l- and 

infrastructural business model dimensions are treated separately in individual research areas 

such as product innovation, industrial organization and strategic marketing. Thus, integration is 

necessary to apply this research to a specific industry like the mobile data services industry. It 

is beyond the scope of this paper to integrate and apply the vast literature on the performance 

effects of business model options to the mobile data services industry. However, it is well 

documented in this literature that the choice of specific business model options affects the 

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

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

Service attributes emerge from two different sources. Intrinsic attributes refer to the 

inherent attributes of the service itself, while extrinsic attributes emerge from the networks that 

provide and use the service. Many unique attributes have been mentioned characterizing 

mobile services. One of the most obvious characteristics of mobile services is the lack of 

constraints related to time and space (Balasubramanian, Peterson, and Jarvenpaa, 2002). 

                                                 
2 Faber et al. (2003) and also Bouwman (2003) suggest technology design, service design, organization design and 
finance design as the corresponding dimensions. 
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Watson, Pitt, Berthon, and Zinkhan (2002) suggest the “u-commerce” construct to describe 

services characterized by ubiquitous-, universal-, and unison access as well as uniqueness. 

Doyle (2001) suggests the following key characteristics of SMS: personal, real time delivery, 

unobtrusive, low price, simple, supports two way communication, can be forwarded, and 

location based potential. Thus, being personal seems to be an additional intrinsic attribute of 

mobile data services (Siau, Lim, and  Shen, 2001). This corresponds well to the suggestions by 

Kannan, Mei Chand, and Whinston (2001). They argue that wireless devices are accessible, 

personal and location aware, and thus, that these attributes are unique to mobile services.  

A problem with considering accessibility and “being personal” as unique attributes of 

mobile services is that these attributes are general and unrelated to the content of the mobile 

service. Even though the lack of constraints related to time and space of mobile services has 

been suggested as the basis for their usefulness (Pedersen and Nysveen, 2003), usefulness is 

mainly determined by the content of the service – its functionality. Often, the usefulness of 

mobile services depends on other users using it rather than the accessibility or personalization 

attributes of the service. This is particularly true for communication or person- interactive 

services, where extrinsic attributes are more important for creating customer value than the 

intrinsic attributes of the service. Still, for information or machine- interactive services, the 

usefulness of the service is an important intrinsic attribute (Pedersen and Nysveen, 2003). A 

unique intrinsic attribute found important in six studies of mobile service adoption by Nysveen, 

Pedersen and Thorbjørnsen (in press) was enjoyment. Even for services with functionality that 

in principle is unrelated to enjoyment, such as a mobile payment services, enjoyment was 

found to be an important intrinsic attribute (Pedersen and Nysveen, 2003). This finding 

corresponds well to studies of mobile services in uses and gratification research suggesting that 
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gratifications of “relaxation” (Leung and Wei, 2000) and “nutz-spaz” (Höflich and Rössler, 

2001) are important to the adoption and use of mobile services. Intrinsic attributes of a service 

may also be described by technical specifications, for example related to speed and capacity. It 

is difficult to determine such attributes for services in general, and mobile services are no 

exception. Still, attributes such as network bandwidth, dial-up speed, coverage and signal 

strength have been suggested. For example, in a service quality framework for mobile services, 

Nordman and Liljander (2003) suggested dial-up speed and configuration settings as important 

components of service quality.  

A study by Leung and Wei (1998) revealed that pagers were viewed as a marker of status 

and social identity. Pagers were used to show fashion and status and to integrate with peer 

social networks. A study by Ling (2001) also shows that mobile phones are used to express 

fashion and for presentation of the self. Other results also indicate that mobile devices and 

services are used to express and confirm the users’ identity (Pedersen and Nysveen, 2003).  

These symbolic and expressive attributes of mobile services are extrinsic attributes because 

they result from the service being used in a network context. However, the two most often 

mentioned extrinsic attributes of network goods are 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). Network effects are typical of all communication 

and person- interactive mobile services and have been the basis for understanding value 

propositions in telecommunication networks. Person-interactive services that are not typically 

categorized as communication services (e.g. discussion-, contact- and self- support services) 

have a somewhat more complex set of direct network effects, but these effects are nonetheless 

related to network size. Thus, network size is an important attribute of many mobile data 
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services. For example, social coordination, suggested as one of the most important 

gratifications of SMS usage (Ling, Julsrud and Yttri, in press), may not be exercised without 

sufficient network size. 

While direct network effects are important extrinsic attributes of communication services, 

indirect network effects are more often focused in information, transaction or machine-

interactive services. 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). Mobile data services differ with respect to their potential as a platform for 

complementary services. For example for information and machine- interactive services like 

premium SMS, mobile Internet access or game services, the potential for generating indirect 

network effects is great. From indirect network, a set of operational extrinsic service attributes, 

such as complementary service variety or diversity, speed of complementary service 

development and complementary service quality may be identified. Basu, Mazumdar and Rai 

(2003) also suggest that the assessment of intrinsic attributes of a product or service may 

interact with indirect network effects. For example, they showed that the utility of CD-changer 

capacity, an intrinsic attribute of CD-players increased with an increasing number of CD-titles. 

For mobile data services, compatibility with a set of content standards may be a similar 

intrinsic attribute that increase in importance as the number of providers offering content 

services (e.g. games, information services) increases. As for direct network effects, 

considerable attention has been given to the importance of indirect network effects in 

consumers’ assessment of service or product value. For example, researchers in economics, 

marketing and information systems have concluded that the availability of complementary 
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goods affects the prices that can be obtained for networked goods (Gandal, Kende and Rob, 

2000; Basu et al., 2003; Brynjolfsson and Kemerer, 1996). 

Recently, end-users perception of network effects has been given considerable attention. 

Studies of innovation adoption take sensitivity to network effects into consideration and argue 

that network size is more important when the network is small than when it is large. This 

suggests that adoption likelihood is sensitive to critical mass and anticipation of future network 

size (Shapiro and Varian, 1999). For example, the use of pre-announcement and commitment 

announcements are examples of strategies used to convince end-users that future network size 

is expected to be large and that it will increase quickly (Lee and O’Connor, 2003; Montaguti, 

Kuester and Robertson, 2002). Perceptions and anticipation of direct network effects have also 

recently achieved considerable attention in information systems, strategy and marketing 

literature (Gallaugher and Wang, 2002; Schilling, 2003; Frels, Shervani and Srivastava, 2003). 

Most of these studies have been conducted in professional end-user markets suggesting that 

direct network effects are taken into consideration in professional end-users’ value assessment 

process. We are unable to identify similar research in traditional consumer markets. However, 

economic theory on network effects assumes that consumers are somehow able to make such 

assessments and includes network size elements in consumers’ utility functions ( e.g. Katz and 

Shapiro, 1992; Foros, 2003).  For indirect network effects, end-users’ appreciation of 

complementary service variety and innovativeness may also vary across user segments. For 

professional consumers, it is likely that complementary service va riety is assessed and 

appreciated (Frels et al., 2003). For simple consumer network goods where the complementary 

goods are content goods delivered on a content distribution platform such as a video game 

platform, this is also very likely (Schilling, 2003). However, for complex or radically new 
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network goods like mobile data services, the assessment and valuation of indirect network 

effects are much more difficult. In this case, consumers will often also have to assess the value 

of future indirect network effects as a consequence of adopting the network goods platform. 

This is an even more difficult task requiring considerable experience or cognitive capacity.   

From this selective and brief review of some of the recent research on business models, 

service attributes and service adoption in mobile services markets we suggest that the 

relationships between these elements may be explained by a research model where options 

along specific business model dimensions are operational, relevant intrinsic and extrinsic 

service attributes are specified, and knowledge of end-users’ perceptions of service attributes 

are moderated.  

 
3. Model 

The proposed model follows the structure-conduct –performance (SCP) framework often 

applied in empirical industrial organization (Kadiyali, Sudhir and Rao, 2001). Structural 

determinants, however, have been focused elsewhere (Gressgård, Methlie and Stensaker, 2003) 

and the conduct-performance relationship is focused here. The model is illustrated in figure 1. 

 In the model of figure 1 we propose that specific business model dimension options affect 

the intrinsic and extrinsic service attributes as well as end-user characteristics. Furthermore, we 

propose that the relationship between service attributes and perceived and anticipated value is 

moderated by end-user characteristics. While the literature cited in section 2 was general with 

respect to business model dimensions, service attributes and end-user value perceptions, a 

research model will have to be more operational for these concepts to be useful in hypothesis 

development.  

 



Exploring the relationship between mobile data services business models and end-user adoption 

 12 

Figure 1. Research model 
 

The business model concept has been operationalized along three dimensions. For the 

financial arrangement dimension found in the business model ontology literature we focus on 

the revenue model including revenue valuation and sharing. Content based valuation means 

that end-users pay per unit of the service content delivered, whereas transport based valuation 

means that end-users pay for the amount of time online, packet charge or similar volume units. 

The revenue share element may have a complex option structure, but we simplify this to 

revenue shares favoring content rather than transport. A content oriented revenue share 

involves a relative ly larger proportion of revenue is redistributed to content providers, whereas 

a transport oriented revenue share involves a relative ly larger proportion of revenue is 

redistributed or retained by network or transport providers.  

For the infrastructural arrangement dimension,  we focus on governance form 

corresponding to governance form or mode as treated in new institutional economics and 

organization theory. Providers’ options further correspond to the traditional categorization of 

governance forms as market, relational and hierarchy modes or forms (e.g. Gosh and John, 

1999). However, governance form is a complex element, and it may include several options. 
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We have previously suggested that the relational form of governance includes so many options 

that it may be treated as a separate element in the infrastructure dimension of a providers 

business model (Pedersen, 2001). For example both network forms and alliance forms are 

relational forms, but there is little doubt that these forms may have quite distinct and different 

effects on service attributes and thus , performance.  

The product innovation and customer relationship dimensions may be treated under the 

common term service strategy with two elements including service value proposition and 

market focus elements corresponding to Porter’s (1985) generic strategy elements. The options 

for the service value proposition element are service dependent and related to the specific 

gratifications sought by mobile data services. We have discussed some of these gratifications 

above but here we focus two important option issues. The first is to what degree the value 

proposition focuses the unique attributes of mobile services. Examples are accessibility that 

only may be obtained through the mobile device or personalization that is unique due to 

identification of the end-user. The second option issue is that of breadth in service attribute 

offerings. Examples are services that cover a large set of mobile service gratifications versus 

services that cover a focused set of gratification as part of their value proposition.  Thus, we 

suggest the two options of mobile-specificity (uniqueness) and proposition breadth (scope). For 

the market focus element we apply the focused versus undifferentiated options of Porter (1985).   

In principle, all these options may be treated as continuous. For example, the choice of 

governance form is not a discrete choice between market, relational and hierarchy forms. 

Instead, the options vary with respect to the degree of hierarchical, relational and market 

oriented governance mechanisms are utilized. Thus, closed business models include 

governance mechanisms of the hierarchical form whereas open models include governance 
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mechanisms of the relational and market forms. Similarly, revenue share options involve a 

choice of the revenue share redistributed to content provider rather than an absolute value 

above or below 50% indicating a content versus transport oriented model.  

As suggested in section 2, mobile data services attributes are categorized as intrinsic 

reflecting inherent attributes of the service itself, or extrinsic reflecting attributes derived from 

direct and indirect network effects. For indirect network effects we suggest that the attributes of 

the complementary services network include complementary service variety, -quality and 

speed of development. For direct network effects we suggest that the attributes are related to 

end-user network size and speed of diffusion. While several intrinsic attributes were discussed 

in section 2, we suggest mobile specific usefulness, service quality, ease of use and 

interoperability3. Intrinsic attributes may also be specific to the service category being 

investigated, and thus, other intrinsic service attributes may be focused for example for goal-

oriented versus experiential service categories. For the moderating factor termed end-user 

characteristics in figure 1, we focus perceived control. The term is often used in information 

systems adoption literature (e.g. Taylor and Todd, 1995) to reflect the combination of end-

users perceptions of their own resources (e.g. skills, experience, financial) and facilitation of 

the service provider. The model is based on rationalistic assumptions suggesting that end-users 

adopt mobile data services because of high perceived and anticipated value. Value perceptions 

reflect the value assessments that are made from current intrinsic and extrinsic service 

attributes whereas anticipated value reflects expectations of further development of these 

attributes. In figure 1, intrinsic and extrinsic attributes are unrelated, but for many mobile 

services these attributes are related. For example, the usefulness of most communication 

                                                 
3 Ease of use and interoperability may be included in the service quality concept if applying a framework similar 
to SERVQUAL for mobile services (Nordman and Liljander, 2003). 
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services is strongly influenced by the size of the end-user network, but not all communication 

services share this interrelationship. For example, the usefulness of mobile email in Japan may 

be strongly influenced by network size, but in Europe mobile email simply represents a new 

access point for an existing service. Thus, network size influences the usefulness of traditional 

email, but not necessarily the usefulness of a service giving mobile access to email.  Also, 

because these relationships are service specific, the general model in figure 1 initially propose 

that service attributes are unrelated. However, this proposition may be modified for service 

specific versions of the model.  

The relationships in the model illustrate the main influences from the choice of business 

model options on service attributes and the main and moderated influences from these 

attributes on perceived and anticipated value. We suggest that the choice of revenue model 

primarily influences the complementary service attributes of mobile data services, in particular 

if the mobile data services offered represent service platforms such as SMS, MMS or WAP. 

Governance form is expected to influence both extrinsic and intrinsic attributes. For example, 

hierarchical governance forms are likely to give service developers full control of the intrinsic 

attributes of a service and the attributes of its complementary services. Furthermore, if the firm 

applying this form is large, it may utilize its current user network to obtain speed of diffusion 

in new service domains. The choice of a particular service value proposition is the most 

influential factor determining the intrinsic attributes of a service, whereas the choice between a 

focused or an undifferentiated market strategy is likely to affect whether end -users have the 

necessary experience or skills to perceive  behavioral control of the mobile service being used. 

The relationship between service attributes and end-user value includes two sets of 

influences. The first set is the main effects of service attributes on perceived and anticipated 
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value. In the second set, we assume that these relationships are moderated by the perceived 

behavioral control of end-users. For example, one may propose that complementary service 

variety leads to high perceived value for all users, but one may also propose that this is only 

true for experienced end-users being able to utilize and choose among these services. Less 

experienced end-users may be confused by a great variety of complementary service offerings. 

Thus, the relationship of the model provides the basis for developing propositions that may be 

tested empirically.  In the next section, we summarize many of the se propositions. 

 
4. Propositions  

As can be seen from figure 1, two sets of propositions may be suggested: A) Propositions 

on the relationship between business model optio ns and service attributes, and B) propositions 

on the relationship between service attributes and perceived and anticipated value. In section 3, 

we suggested the two most relevant financial dimension elements of the business model to be 

revenue share and valuation object. We suggested that revenue share models may be 

categorized according to their implicit appreciation of content versus transport. Based upon the 

discussion in section 2 we suggest the following propositions: 

A1a-c: Using content oriented revenue share models increases complementary service 

variety, quality and speed of development 

Because the value network for mobile data service involves complementary services, we 

assume that complementary service variety, quality and speed of development will be obtained 

by stimulating the providers of these services. A similar set of argument may be suggested for 

the revenue object. For example, if a mobile operator uses a content based revenue object, 

providers of complementary services will have a simple model that makes it easer for them to 
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assess the potential revenue from accepting operators’ business model and adopting their 

service provisioning platform. Thus, we propose: 

A2a-c: Using content oriented revenue objects increases complementary service 

diversity, quality and speed of development 

The element of the infrastructure dimension that we have focused is governance form. We 

suggested categorizing the governance form in market, relational and hierarchy forms. We also 

suggested that the hierarchy versus relational and market forms represent a continuum rather 

than a discrete categorization of governance forms. Still, we maintain the original option 

categorization here and suggest: 

A3a-b: Using relational and market governance forms increases complementary 

service diversity and speed of development 

The arguments behind this proposition were discussed in section 2. In particular, literature 

on governance forms in network markets as well as resource based theory suggest that 

complementary service variety and diversity is better obtained using open forms of 

collaboration (e.g. Schilling, 2003). Service quality on the other hand may come out of the 

service integrator’s control or service quality may not be related to perceived quality elements 

when governance is left to market or relational forms (Dyer and Singh, 1998). Thus, we 

propose: 

A3c: Using hierarchical governance forms increases service quality 

Governance form is also expected to influence direct network effects. For example, Frels et 

al. (2003) found that professional consumers where able to assess direct network effects 

through the strength of the user network of operating systems. Gallaugher and Wang (2002) 

suggested mindshare was an important proxy used by professional consumers to assess future 
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direct and indirect network effects. We suggest that firm size is a moderating variable in the 

relationship between governance form and direct network effects in that size is required to 

make the hierarchical governance forms trigger direct network effects in the form of end-user 

network size and speed of diffusion. Thus, we propose: 

A4a-b: For larger firms hierarchical governance forms increase end-user network size 

and speed of diffusion 

Finally, governance form is expected to influence intrinsic attributes of the individual 

service offered through a provider’s business model. From the product innovation literature 

cited in section 2 we also suggest that innovativeness is promoted both in the complements and 

platform markets through the use of relational and market governance forms. Thus, we suggest: 

A5a: Using relational and market forms of governance make providers able to offer 

more innovative, useful services 

On the other hand, relying on relational and market forms of governance may make 

platform providers and individual service providers lose control of the production and 

distribution process of their service. Furthermore, internal interoperability and intrinsic quality 

may not be obtained by relying on standards that may be interpreted differently by different 

providers collaborating using relational and market forms of governance. Thus, relying on 

transaction cost theory, we suggest: 

A6a-b: Using hierarchical governance form increases the ease of use, interoperability 

and intrinsic quality of services 

In section 3, we suggested two elements of rele vance to value proposition; service value 

proposition and market focus. For the service value proposition element we suggested the issue 

of mobile specificity (uniqueness) and breadth (scope) of offerings to be important. We suggest 
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that the potential for creating higher value among end-users is greater when the service 

offerings are mobile specific. This means that the services are designed to meet the unique 

gratifications expected from mobile services. Thus, we propose that this will be reflected in the 

potential ease of use, usefulness and quality of the service. Thus, we propose: 

A7a-c: Mobile-specific value propositions increase ease of use, usefulness and intrinsic 

service quality 

Mobile specificity may require focusing the service offering, but research shows that a 

variety of gratifications is expected from mobile data services (Leung and Wei, 2000; Nysveen, 

Pedersen and Thorbjørnsen, in press). However, trying to fulfill a variety of gratifications may 

result in more complex services with less mobile specific usefulness and service quality. Thus, 

we suggest: 

A7b-c: Value propositions with greater breadth reduce service quality, ease of use and 

usefulness 

For market focus, we suggested applying the traditional categorization of focused versus 

undifferentiated strategies from Porter (1985). In general, a focused strategy makes it easier for 

the provider to adapt their services to the requirements and qualifications of end-users. We 

suggest that the successful adaptation is reflected in the perceived control of end-users. 

Perceived control is assumed to be influenced by experience, resources and end-users’ self-

efficacy. In general, we suggest that due to a better adaptation of services to experience, 

resources and skills: 

A8a: Using focused market strategies increases perceived control. 

The next set of relationships in the model illustrated in figure 1 is the set of relationships 

between service attributes and perceived and anticipated value of end-users. We first suggest a 
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set of propositions on these direct relationships. Next, we suggest how perceived control is 

likely to moderate these relationships. While research in economics indirectly assumes network 

effects are perceived and anticipated, behavioral research in marketing and strategy is not so 

conclusive on this matter. Still, for the complementary service attributes diversity, quality and 

speed of development, we suggest: 

B1a-b: Complementary service diversity, quality and speed of development increase 

perceived value 

and 

B1c: Complementary service speed of development increases anticipated value 

Direct network effects attributes are service dependent, complicating the assessment of the 

end-user value of these attributes. However, we assume a minimum degree of direct network 

effects and focus on attributes reflecting direct network effects that are not specific to any 

particular mobile data service category. In general, the rate of which a networked service is 

adopted by users is expected to increase end-user value because critical mass will be reached 

earlier. Also, when anticipating future value, end-users process information under the 

assumptions of bounded rationality. Using heuristic judgment, it is likely that current network 

size is used as a proxy for future network size (Tversky and Kahneman, 1974). Thus, we 

suggest: 

B2a-b: Increasing speed of diffusion and network size increase perceived and 

anticipated value 

Our proposed relationships between intrinsic attributes of mobile data services and 

perceived value focus the specificity and variety of gratifications sought by end-users. We 

argue that gratifications obtained should be mobile specific and because end -users seek a 
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variety of gratifications from mobile services, richness in service attributes is also appreciated. 

Thus, we suggest the following propositions: 

B3a-d: Mobile-specific usefulness, ease of use, interoperability and greater service 

quality increase perceived value 

While it may be argued that there are direct effects of service attributes on perceived and 

anticipated value of mobile data services, it is even more likely that this relationship is 

moderated by the perceived control of end-users. For example, resources in the form of both 

monetary resources and skills make it more likely that end-users having these resources have 

explored and tested a variety of data services, and that they are better qualified in making 

assessments of value based upon such trials. Thus, we suggest three propositions where 

perceived control positively moderates the relationship between service attributes and 

perceived and anticipated value. 

B5a-c: Perceived control positively moderates the effect of complementary service 

diversity, speed of development and speed of diffusion on value 

The other propositions on moderating effects assume that the relationship between service 

attributes and value is moderated negatively by perceived control. For example, users with 

little experience in using mobile data services will appreciate ease of use more than 

experienced users. The moderated influence of network size, on the other hand, is difficult to 

decide. Users with considerable perceived control are likely to be sensitive to network size, but 

these users may use other measures of current and future network size than currently observed 

size. Thus, we suggest five propositions on the moderated relationship between service 

attributes and value: 
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B6a-e: Perceived control negatively moderates the effect of complementary service 

quality, network size, ease of use interoperability, and intrinsic service quality on value 

In an empirical study it is impractical to investigate the large number of propositions 

suggested here. From this exploratory investigation, the number of relevant propositions needs 

to be reduced and directions for empirical research must be further specified.  

 
5. Conclusions and further research 

We have presented a model suggesting that business model decisions influence end-users’ 

perceived and anticipated service value through the intrinsic and extrinsic service attributes 

they promote. From the model, a set of propositions emerges that may be investigated 

empirically. However, the model may also be used for analytical and normative purposes if it is 

validated empirically.  

From our experience with using the model for analytical purposes, we suggest that many 

studies of mobile data services success investigate services at an insufficient level of detail. We 

may illustrate this by applying the model to an analysis of the mobile payment service of 

Telenor, the largest Norwegian mobile operator. Its payment service, Mobilhandel™, may be 

used to pay for a variety of services, content and products. Still, mobile payment services are 

often analyzed as one service category with one set of service attributes without discussing 

their richness of functionality. In the case of Mobilhandel™ , the service may be used to pay for 

produc ts and services at the point-of-sales, to pay money to other users, or to recharge users’ 

prepaid phone cards. It is obvious that the intrinsic and extrinsic attributes of these service 

functionalities are very different. At the point-of-sales, end-users will appreciate that a large 

number of merchants accept the payment solution. Thus, the variety of the complementary 

service network is the most important attribute of this functionality. To pay other people, the 
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size of the network of Mobilhandel™ users is of most importance, so that end-users can pay 

anyone using the service just as they use cash. Finally, the most successful functionality of the 

service, representing more than 80% of current transaction volume, is recharging end-users’ 

own or other mobile phone users’ prepaid card. This is a functionality that is unrelated to 

network size and its perceived value is only influenced by whether it is considered useful and 

easy to use. The conclusions that may be drawn from this example are that the three 

functionalities of the service may be offered to end-users applying three different business 

models promoting indirect network effects in the first case, direct network effects in the second, 

and controlling intrinsic service attributes in the final case.  

To validate the model, empirical research is required. Because the model uses service 

attributes as the key intermediary concepts linking business model decisions and end-user 

value, empirical investigations should investigate the business models and end-users’ perceived 

value of services with contrasting intrinsic and extrinsic service attributes. For example, 

communication services appreciated for their end-user network size should be compared to 

content services appreciated for their complementary service variety along two dimensions. 

The first is how business model decisions promote appreciated service attributes in each case, 

and the other is how end-users assess the value of these attributes. Other examples of such 

comparative service categories are gaming versus dating services. Both services are 

appreciated for their intrinsic attribute of enjoyment, but the value of dating services depend 

directly on network size whereas the perceived value of gaming services only indirectly depend 

on end-user network size through indirect network effects. These examples illustrate the two 

directions our future research will take. First, we survey mobile data services offerings to 

categorize services according to intrinsic and extrinsic service attributes. Second, we design 
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two sets of empirical studies investigating, 1) the business models applied to promote the 

unique intrinsic and extrinsic service attributes believed to be important for each of these 

service categories, and 2) the valuation process of end-users explaining how these unique 

attributes affect perceived and anticipated value as well as how this process is moderated by 

behavioral control.  
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