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PREFACE

This report is part of a coordinated initiative of two projects funded by the

Research Council of Norway, Telenor, Den Norske Bank, A-Pressen, Ericsson

ASA, Mobile Media and EasyPark at SNF. The main purpose of the

coordinated initiative is to provide evaluation frameworks that may be used by

service providers to understand the behavioral requirements of end-users

adopting mobile and channel integrating services. As part of the initiative,

surveys studying the adoption of general mobile commerce services, text

messaging services, mobile payment services, mobile gaming services and

mobile contact services have been conducted. This report provides the

theoretical framework for understanding the communication services of this

collection of services, and reports the results of a study of young people's

adoption of text messaging services. The report is written by Professor Per E.

Pedersen. I also want to thank Senior Researcher Rich Ling at Telenor R&D

and Professor Leif B. Methlie and Researcher Herbjørn Nysveen at the

Foundation for Research in Economics and Business Administration for

valuable comments on theory, models and findings.

Grimstad, August 2002

Per E. Pedersen
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ABSTRACT
Text messaging services in the form of SMS1 have been one of the most

successful mobile services recent years. Currently SMS is used either for

mediating person-to-person communication or for accessing mobile end-user

services. Currently, 11 % of European operator revenue comes from SMS-

traffic (The Register, 2002). For example, operator revenues generated from

SMS in Norway in 2001 were approximately NOK 1500 mill. (Nettavisen,

2002). Of this, almost 90% of SMS-traffic is person-to-person communication

(MobileSpring, 2002). Thus, considerable operator and content provider

revenues are now being generated from SMS services of different kinds.

Understanding some of the mechanisms behind the adoption of these services,

may be key issues to understanding the potential adoption of new mobile

services in general.

We report the development and extension of a traditional model of ICT

adoption that may be used to explain the adoption of mobile services. The

model has been developed to explain the adoption of several types of mobile

services, and a series of empirical studies based upon the model has been

initiated. Here, we report the results of a study applying the model to explain

the adoption of text messaging services.

In section 2, relevant theory from diffusion, adoption and computer mediated

communication (CMC) research, communication research, and domestication

research is reviewed and applied to develop an extended model based upon

theory of planned behavior. The model is presented in section 2.5. In sections 3

and 4 we present the methodology and results of a study of young people's

adoption of text messaging services in Norway using the proposed model. In

1 Short Messaging Service
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addition to testing the proposed model, we also report some of the descriptive

results regarding young users of text messaging services in Norway. The results

may be summarized in five findings. First, when comparing the original

technology acceptance model (TAM), the theory of reasoned action (TRA), and

the theory of planned behavior (TPB) to our extended and modified versions,

we find that the modified versions show both better fit and more explanatory

power than the original model. Second, new concepts added to the TAM-part of

the model contribute significantly to the better fit and explanatory power of the

extended and modified model. Thus, the inclusion of elements of enjoyment

and expressiveness to the explanation of mobile services, at least among young

users seems important. Third, for young users' adoption of text messaging

services, subjective norm does not seem to be a significant explanatory

variable. Fourth, behavioral control contributes significantly to fit and

explanatory power, and should be included in models of young users' adoption

of text messaging services. Finally, a rather surprising relationship between

behavior control, intention to use and actual use is found suggesting that young

users perceive some form of addiction or perceived deficient self-regulation to

using text messaging services.

In section 5 we conclude and discuss our findings. Some implications for the

mobile services industry are also provided in section 5.
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1. INTRODUCTION

Users are now offered a variety of electronic messaging services with different

forms of interactivity (e.g. synchronous vs. asynchronous), delivered over

different electronic channels (e.g. traditional Internet vs. mobile networks) and

with different levels of media richness (e.g. text vs. graphics-supported).

Among these services, traditional email services, instant messaging or chat

services (IRC, ICQ, IM), and text messaging services (SMS) have been most

widely adopted. While email services and instant messaging services are

delivered over the traditional Internet using traditional PC's or PDA's, text

messaging services are delivered over wireless networks on mobile phones.

Furthermore, while the adoption of email services have been widely studied

applying traditional models of ICT-adoption and media use, instant messaging

and, in particular, text messaging have been given less attention in traditional

IS-research. As these messaging services become widely adopted, their

importance in professional and working life is likely to increase (Churchill et

al., 2000; Grinter and Eldridge, 2001). Thus, understanding the adoption and

use of these services may be as important as understanding the adoption of

more traditional messaging services like email.

Text messaging services in the form of SMS have been one of the most

successful mobile services recent years. Currently SMS is used either for

mediating person-to-person communication or for accessing mobile end-user

services. Communication may also be mediated by services such as mobile chat

or flirt services. Such services extend the use of SMS to one-to-many

communication, and also makes it possible to display and store messages on

other media. Currently, 11 % of European operator revenue comes from SMS-

traffic (The Register, 2002). For example, operator revenues generated from

SMS in Norway in 2001 were approximately NOK 1500 mill. (Nettavisen,
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2002). Of this, almost 90% of SMS-traffic is person-to-person communication

(MobileSpring, 2002), while the proportion of revenue generated from person-

to-person communication is somewhat less due to premium taxation of many

SMS services. Thus, considerable operator and content provider revenues are

now being generated from SMS services of different kinds. Understanding

some of the mechanisms behind the adoption of these services, related to

service content and distribution as well as to users' behavior, may be key issues

in understanding the potential adoption of new mobile services in general.

We report the development and extension of a traditional model of ICT

adoption that may be used to explain the adoption of mobile services. The

model has been developed to explain the adoption of several types of mobile

services, and a series of empirical studies based upon the model has been

initiated. Here, we report the results of the study applying the model to explain

the adoption of text messaging services.

Because messaging services are particularly related to the coordination of

everyday life, not working life, and because they are particularly widely

adopted among young people, the adoption and use of these services have been

studied in other traditions than IS-research. Thus, traditional media use and

adoption models have not been applied in many of these studies, and the results

so far also indicate that traditional adoption models need to be extended and

modified when applied to these services. Still, we suggest traditional media use

and adoption theory have much to offer in explaining the adoption of these

kinds of services. It is also likely that the extensions and modifications

necessary to explain the adoption of these services are relevant to understand

the adoption of more traditional messaging services used in professional and

working life settings.
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1.1 Characterizing messaging services

In organizational contexts, research on the use of messaging services falls into

the category of computer mediated communications (CMC) research. The

research on CMC in organizations is large, but it mainly focuses the use of

tools for supporting collaborative work (CSCW), such as group decision

support systems, video-conferencing tools and email use in organizational

contexts (Markus, 1994; Webster and Trevino, 1995; Fulk and Boyd, 1991;

Te'eni, 2001), and little is focused on more recent messaging services such as

IRC, ICQ, IM, paging and SMS. In research on the use of ICT in everyday

contexts, studies of messaging services are found in a diversity of areas, such as

domestication research (Silverstone and Hirsch, 1992) and uses and

gratifications research (Blumler and Katz, 1974). These studies are found both

within the context of messaging services as Internet services and messaging

services as telephony services. Most of this research is dominated by

sociologist researchers. Some of these studies are briefly reviewed below, but it

is difficult to find any frameworks categorizing messaging services among

these studies. CMC research, on the other hand, has been occupied with

properties of media, messages and users as foundations for explaining media

choice, and consequently, offers several frameworks for categorizing

messaging services.

Te'eni's (2001) comprehensive review of CMC in organizations suggests

organizing CMC-research by communication inputs, process and impact. Of

most importance to a categorization of messaging are inputs, characteristics in

the form of task situation, distance, and values and norms, and process

characteristics in the form of communication goals, strategies, message form,

medium and communication process complexity. When focusing characteristics

of the medium, some form of media richness theory is most often suggested as a
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basis for categorization (Daft and Lengel, 1986, Sillince, 1997). Media richness

is influenced and characterized by the ability of a medium to transmit multiple

cues, immediacy of feedback, language variety and the personal focus of the

medium (personalization) (Dennis and Kinney, 1998). Te'eni (2001) suggests

the following characterizing medium attributes of any CMC service: Channel

capacity, interactivity and adaptiveness.

Channel capacity is an important property determining media richness and

includes the potential to transmit a high variety of cues and languages (Te'eni,

2001). Text messaging includes only one cue variety, even though simple

graphics such as smileys and other context symbols are often included in the

messages. Thus, channel capacity is generally low.

Burgoon et al. (2000), suggest two ways of characterizing interactivity, by

structural properties and by qualitative experiences. This also illustrates that

interactivity may be considered a property of the technology used to mediate

the communication or a property of the technology as it is perceived by the end-

user. Of the structural interactivity properties that are mentioned by Burgoon et

al. (2000) are: Participation, mediation, contingency, propinquity,

synchronicity, identification, parallelism and anthropomorphism. Including the

perceived conception of interactivity, we may add interaction involvement,

mutuality and individuation as important properties of the service. Thus,

interactivity is a multifaceted concept of many dimensions. Applying these

conceptions of interactivity to text messaging services, these services may be

characterized as offering a participating, mediated, contingent, distributed,

asynchronous, identified, serial, unanthropomorphic, involved, mutual and

individuated form of interactive communication.

Finally, adaptiveness refers to the potential to personalize a message to a

particular receiver. In principle, text messaging is a one-to-one messaging
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service and as such, the message is personalized for the individual receiver.

However, text messages are also used in mediated chat and flirt services in a

one-to-many context. In this context, the adaptiveness of the service is

relatively low.

Using Te'eni's (2001) review, text messaging may be characterized as an

interactive and adaptive messaging service applied in low capacity channels.

While previous studies focusing on media richness only may suggest this type

of mediated communication is useful for the performance of less equivocal

tasks and the exchange of formal messages, recent research gives more mixed

predictions. For example Te'eni (2001) suggests this type of CMC will lead to

communication control by testing and adjusting, and to increased affectivity.

This means that the low channel capacity is compensated including more

affective components in the message. This also leads to an adjustment of

message content such as reduction of distribution and to low formality in

content. Thus, it seems that low channel capacity may be compensated by high

interactivity and adaptiveness as long as the distribution is low.

While the suggestion of usage hypotheses based upon this kind of research is

far beyond the scope of this introduction, the characterization of text messaging

services indicates what properties of this medium are relevant to explain its

widespread adoption. In addition to the properties of the medium, properties of

the user, user context and the perception of the service as well as the interaction

between properties of the medium, user and context should be included in the

analysis of use (Markus, 1994). In this report, properties of the individual user

as well as determinants of adoption rather than usage patterns and media choice

are focused.
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1.2 Problems and approach

This study focuses three issues in the adoption of text messaging services; their

general adoption and the relationship between social and utilitarian

explanations of adoption, their widespread adoption among young users and the

implications this has to a general model of mobile service adoption, and finally,

their adoption as a service supporting the coordination of everyday life

activities. We briefly discuss these three problem areas here, and present our

approach to further investigating them.

In organizational studies of CMC focusing particularly on communication,

attitudes towards communication media, media use and media choice have been

the dependent variables traditionally studied (Trevino et al., 2000). In addition,

media impacts, such as individual and organizational effects have also been

given some attention (Te'eni, 2001). Attitudes towards media and media choice

are often studied in a rational perspective (Webster and Trevino, 1995), while

media use and media impacts are often studied applying social influence based

theory (Fulk and Boyd, 1991).

In Norway, text messaging services have been popular among mobile telephony

users, in particular among younger users, as a means of communication and as a

service access method for the last two years. Thus, among young people, these

services have now been domesticated and they are now part of the everyday

communication pattern of these users (Ling and Yttri, 2002). Many suggestions

have been made of what characterizes services that are widely adopted by

young people (e.g. Taylor and Harper, 2001a,b; Oksman and Rautiainen, 2000;

Leung and Wei, 2001). Common to the findings of most of these studies is that

many of the concepts of traditional adoption theory, such as ease of use and

usefulness, may need to be reinterpreted and new determinants of attitude

towards use may have to be added to traditional adoption models. In addition,
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studies of mobile phone use also draw attention to the importance of social and

symbolic value of the services and devices in explaining their adoption (Skog,

2002).

Based upon CMC-research, however, the fact that these services are now

widely adopted and domesticated suggests expectancy based explanations and

social influence based explanations may have less to offer when explaining

their usage patterns and service adoption. Actually, the determinants of use and

adoption may be more oriented towards usefulness, ease of use and other

utilitarian gratifications for services provided by a domesticated technology. In

fact, recent studies of mobile phone use among young people suggest this may

now be the case (Karlsen et al. 2001; Ling, 2001c). A similar view has been

expressed by some CMC-researchers, concluding that "for newer media, social

explanations will be more important than rational explanations" (Webster and

Trevino, 1995, p. 1550), but as media is domesticated, social explanations loose

their explanatory power and should be replaced by rational explanations

because "people generally agree about their use" (Webster and Trevino, 1995,

p. 1549). Thus, as media gets domesticated, rational explanations may become

more important than social explanations. As the domestication process is a

continuous process, however, the point in the process where social explanations

loose their power is not easily identified. In a previous study of adoption of

mobile commerce services, we found that social explanations significantly

improved the explanatory power of the adoption model (Pedersen, 2001).

However, text messaging services are well domesticated services when

compared to mobile commerce services.

One of the problems with applying many of the results in CMC-studies to

everyday contexts is that everyday contexts often lack the task focus and

organizational structure of organizational settings typically found in CMC-
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research. In addition, the combination of everyday life contexts of use and

young people as primary adopters may further complicate the application of

CMC and adoption research to explain the adoption of new mobile services.

Still, as these services are domesticated, they are likely to play an integrated

role in both working life and everyday life. For example, Palen et. al. (2001)

found that while mobile services were sometimes adopted for primary use in

working life contexts, their use was soon transferred to e.g. the coordination of

everyday activities. The results from a whole line of research studying how

mobile services contribute to a blurring of the boundaries between working life

and everyday life may be applied to suggest that media use in working life

influence media use in everyday life and vice versa (Yttri, 1999; Gant and

Kiesler, 2001). Thus, ignoring theories and findings of adoption and CMC

research when studying media choice and adoption in everyday contexts, may

be as dysfunctional as only applying sociological theory of communication in

everyday contexts.

To summarize, text messaging services are well incorporated into the lives of

young people as a service for mediating communication. According to both

domestication and CMC-research, this may implicate that social explanations of

their adoption may have to be replaced by more rational and utilitarian

explanations. Further, the widespread adoption of text messaging services is not

limited to young users, but these users still represent the majority of users

having domesticated text messaging services. As shown above, this may require

that extensions and modifications are made to existing adoption and media use

models when applied to explain the adoption of services among young users.

Finally, mediated communication is typically studied in either working life or

everyday life contexts applying separate theories and models, but recent

research on the blurring of these two contexts suggests CMC and adoption
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theory should be combined with sociological theory of communication to

explain services adopted across working life and everyday life contexts.

In this report, we approach the three problems indicated above by integrating

adoption and CMC-theory on media use and adoption with findings from

sociology, communication and domestication research on mobile services. We

suggest a modified version of the theory of planned behavior (TPB) (Taylor and

Todd, 1995) as a basis for explaining the adoption of text messaging. We also

test the model against other standard models in ICT-adoption research, such as

the theory of reasoned action (TRA) (Fishbein and Ajzen, 1975) that includes

elements of social explanation of media use from other CMC-models and the

technology acceptance model (TAM) (Davis, 1989). In section 2, relevant

theory from diffusion, adoption and CMC-research, communication research

and domestication research is reviewed and applied to the model presented in

section 2.5. In sections 3 and 4 we present the methodology and results of a

study of young people's adoption of text messaging services in Norway. In

addition to testing the proposed model, we also report some of the descriptive

results on young users' adoption of text messaging services in Norway. In

section 5 we conclude and discuss our findings. Some implications for the

mobile services industry are also provided.
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2. THEORY

Four different traditions have been identified studying the adoption and

domestication of messaging services. Diffusion research has its foundation in

marketing and economics, and studies the aggregate diffusion or adoption of a

technology or service in an industry, in a community or in society in general.

Uses and gratifications research has its foundation in media and communication

theory, and studies the gratifications sought by adopters of media of different

kinds. Adoption and media choice research has its foundation in information

systems research, and studies the adoption and use of information and

communication technology in general and in organizations in particular.

Domestication research has its foundation in sociology, and studies the

adoption, use and domestication of technology in society with a particular focus

on the societal consequences of technology domestication. In this section, the

four traditions are briefly introduced, and representative examples of research

in each tradition focusing on messaging services are reviewed. A model

integrating many of the most relevant findings from the uses and gratifications,

adoption and media choice, and domestication traditions is presented.

2.1 Diffusion research

The classic diffusion study typically contrasts the technology requirements of

different user categories to describe the adoption process a posteriori. Several

aggregate mechanisms are proposed to explain the observed diffusion process.

In marketing, the Bass model (see Mahajan, Muller and Bass, 1990) focuses on

how information is communicated in media and interpersonally, and how the

two mechanisms of communication result in the S-shaped aggregate adoption

rate often observed in studies of innovation diffusion. Discontinuous models

have also been applied to explain the shifts in adoption rates found for some

technologies (e.g. Loch & Huberman, 1999).
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Rogers (1995) goes beyond aggregate adoption process description, and tries to

explain the observed adoption by characteristics of the technology being

introduced. While most of the models mentioned above are mainly concerned

with describing the diffusion process over time, Rogers (1995) focuses on the

innovation, the social system and the communication channels. Regarding the

innovation or technology being adopted, he mentions relative advantage,

compatibility, complexity, trialability and observability as the most important

characteristics explaining why it is being adopted. These are all supply side

characteristics presumed to influence usefulness and user friendliness. Some

studies have also adapted these supply side determinants in studies of

individual end-user adoption (e.g. Karahanna et al., 1999).

On the demand side, explanatory variables are not identified at the individual

adopter level. Instead, diffusion theory focuses on describing aggregates of

individual users and on categorizing groups of adopters, such as e.g. early

adopters, early majority users and late adopters. Diffusion theory also applies

more traditional demographic variables to characterize aggregates of individual

adopters. For example, early adopters are typically found among the better

educated and younger (Dickerson and Gentry, 1983). Many of the studies

following this tradition actually suggest the categorization of end-users into

adopter categories and the corresponding analysis of the demographic,

socioeconomic and personality characteristics of these groups as explanatory

models of adoption. In this way, diffusion theory characterizes the social

system by categorizing its users in demographic and socioeconomic groups.

Diffusion studies of mobile services also classify adopters as belonging to

different categories (segments), such as early adopters, early majority, late

majority, laggards and non-adopters. For example, Wei (2001) studied the

socioeconomic characteristics of mobile phone laggards in Hong Kong,
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Tjøstheim and Boge (2001) studied the demographic characteristics of early

adopters of mobile commerce when compared to non-adopters, while Mante-

Meijer and Haddon (2001) did the same for general mobile services like voice

and messaging. Mante-Meijer and Haddon (2001) characterized adopters of

messaging services in Europe as younger than adopters of voice services (30.5

vs. 42.2 years average) and found that the probability of adoption was lower

among people living with partners and even lower for people with children. In

general, it is also assumed that an individual's text messaging use decreases as

the user gets older (see also Ling, 2001c) and that use of text messaging

complements voice services for economic reasons (see also Karlsen et al.,

2001). In Mante-Meijer and Haddon (2001), the general aggregate adoption

rate of text messaging services among mobile phone users was estimated at 15

%, and almost all these users are Internet users as well. More recent Norwegian

data indicates that among teens, the aggregate adoption rate of mobile phones is

approximately 95% (Ling, 2001c), and this rate is higher among female users

than male users in the early teen age categories. Within this category of users,

the aggregate adoption rate of text messaging services is approximately 96 %

(Karlsen et al., 2001). In Norway, female users also use text messaging

significantly more than men in all comparable age categories. In addition, the

use of SMS for service access (e.g. personalization) is higher among male

users, and thus, the difference in use of person-to-person text messaging

(texting) is considerable between female and male users (Ling, 2001).

Similar survey studies focusing particularly on the characteristics of young

adopters of Internet based messaging services are also found. For example, Fox

et al. (2001) found the aggregate adoption rate of instant messaging services to

be 74% among online teens and 44% among online adults. Comparing this

figure to the 92% aggregate adoption rate of email among the same teenagers,

instant messaging has been widely adopted among American teens. As for text
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messaging, female users have a higher adoption rate (78%) than male users

(71%). A similar characterization was given by Schiano et al. (2002) in a more

recent survey of young instant messaging users in US. These results illustrate

how diffusion research is useful for characterizing and describing adoption and

use of services both at the macro level and in characterizing different user

groups (segments). However, it is of less help in explaining why the particular

aggregate adoption pattern or differences between user categories may be

observed.

Diffusion research also explains the aggregate adoption process by the

characteristics of the technology or by the characteristics of the channels used

to communicate information about the technology. For example, Mahler and

Rogers (2000) suggest that the difference in the adoption processes of mobile

and fixed telephony may be explained by differences in network effects

(externalities) between the two technologies, and Gruber and Verboven (2001)

suggest the regulatory regime provided by license regulation and competition

explains the widespread diffusion of 2G mobile telephony in Europe using a

logistic diffusion model. These aggregate studies of diffusion processes are of

little help in the development of individual level models of service adoption,

but are typically applied to predict the aggregate adoption rates of new

technologies as a function of time (e.g. Kim et al., 1999).

2.2 Uses and gratifications research

Uses and gratifications research has its foundation in communication research,

an integrated field of researchers in media, sociology and social psychology

originally focusing on mass media and mass communications (Blumler and

Katz, 1974). Uses and gratifications research focuses the individual user or

adopter, and the general idea is that adopters seek gratifications in mass media
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and technology use based upon their individual "needs" or" motivations" (Lin,

1996). As such, it has a functional foundation similar to rational or utilitarian

theories of media use in traditional CMC and adoption research. However, the

difference between these traditions is that uses and gratifications studies always

start with an exploratory phase where the researcher does not hypothesize

which particular gratifications are sought by a particular mass medium or

technology. Instead, the individual subjects are either studied in a qualitative

setting to explore possible gratifications or a list of possible gratification

assumed to be common to all media is presented to and rated by the subjects.

These gratifications are mostly based upon early uses and gratifications studies

(e.g. Rubin, 1981). Some uses and gratifications studies also investigate the

relationship between identified gratifications and usage measures, and thus

extend this research from a description of gratification factors to tests of the

explanatory power of these gratifications. Generally, uses and gratifications

research has been criticized for its lack of theoretical foundation (Lin, 1996)

and low explanatory power (LaRose et al., 2001). Since the original studies

focusing on gratifications of mass communication media, uses and

gratifications research has been extended to study the gratifications of such

diverse technologies and services as the home VCR (Cohen et al., 1988), video

games (Sherry et al., 2001), Internet (Papacharissi and Rubin, 2000; LaRose et

al., 2001), email (Dimmick et al., 2000), household telephones (Dimmick and

Sikand, 1994), instant messaging (Leung, 2001), pagers (Leung and Wei, 1999)

and mobile phones (Leung and Wei, 2000), just to mention a few examples.

Common to most uses and gratifications studies is that they focus the

gratifications of technology in everyday life, and even though young users are

not particularly in focus, many studies include these users because they are

often considered early adopters of the technologies studied by uses and

gratifications researchers.
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Many gratifications have been identified that are believed to be particularly

relevant for teens and adolescent users. For example, Arnett (1995) identified

the gratifications "identity formation, high sensation, coping and youth culture

identification" (Arnett, 1995, p. 520) to be more important for adolescents than

for children or adults.

Of particular relevance to this report are the recent uses and gratifications

studies of messaging services both on the Internet and on the mobile. Of the

studies of services on the Internet, some study the Internet as a source of

entertainment and information (e.g. Lin, 1999), while other focus the

importance of the Internet as a medium for communication (Dimmick et al.,

2000). Not surprising, the gratifications suggested and investigated are very

different with these two approaches, but this is only seldom clarified in uses

and gratifications studies of the Internet (see LaRose, 2001 for a brief review).

We focus on the communication oriented studies here. Pappacharissi and Rubin

(2000) accept the combinations of traditional media gratifications and

interpersonal gratifications sought in Internet use, and identify a general

gratification of interpersonal utility, and four traditional media gratifications of

Internet use; "pass time", "information seeking", "convenience" and

"entertainment". Focusing particularly on email gratifications, Dimmick et al.

(2000) identify a set of interpersonal gratifications and a set of utilitarian

gratifications, such as low cost and quick communication. They find that while

the telephone was superior in fulfilling the interpersonal gratifications, email

was superior in fulfilling the utilitarian gratifications. Thus, it may seem that

the use of services like email are more related to utilitarian than to interpersonal

gratifications when compared to a richer medium like the telephone.

In a study of college students' gratifications from using ICQ, Leung (2001)

identified seven gratifications termed "express affection", "entertainment",
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"relaxation", "fashion", inclusion", "sociability" and "escape". These findings

oppose the utilitarian gratifications identified by Dimmick et al. (2000) for

email. They also suggest that traditional media gratifications like entertainment

and escape are sought from messaging services, and indicate that users may

seek different gratifications from different messaging services. Thus, different

messaging services may be complementary and provide the basis for the use of

a cluster of functionally similar technologies among young users. Leung (2001)

found that ICQ use was positively related to mobile phone and email use,

supporting the hypothesis that young people adopt a cluster of functionally

similar technologies and do not substitute the use of one service or technology

for another. Leung (2001) also found that female users used ICQ more than

male, and that they use ICQ for sociability reasons while male users use it more

for relaxation and entertainment reasons. In a comparison of light and heavy

users, heavy users were motivated by affection and sociability while light users

were more motivated by fashion.

Turning to mobile services, one may expect other gratifications to be sought

from mobile voice services than traditionally sought from fixed telephony.

Dimmick and Sikan (1994) identified three general gratifications; "sociability",

"instrumentality" and "reassurance" from fixed telephony before the

widespread adoption of mobile phones. Leung and Wei (2000) stress that newer

generations of mobile telephony introduces the telephone as a content medium

as well as a communication medium. In general, seven gratifications were

identified; "fashion/status", "affection/sociability", "relaxation", "mobility",

"immediate access", "instrumentality" and "reassurance". Thus, the traditional

telephony gratifications are found, but in addition, gratifications related to

fashion, relaxation and entertainment, flexibility and mobility are identified. In

uses and gratifications "inspired" study, Aoki and Downes (2002) identified

four "gratifications" from mobile phones; "necessity", "cost efficiency",
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"safety", "dependency". On closer inspection, these gratifications loosely

corresponds to the "fashion", "instrumentality", "reassurance" and

"mobility"/"immediate access" gratifications of Leung and Wei (2000). Aoki

and Dowes (2002) used the study to suggest segments of users termed the "cost

conscious", "safety conscious", "dependent", "early adopters" and "practical

users". Thus, the same gratifications do not seem to be sought by all users.

None of these studies focus particularly on messaging services on the mobile

phone. However, Leung and Wei (1999a) studied the gratifications from pager

use among young users in Hong Kong and found three factors termed

"information-seeking", "novelty" and "fun-seeking". However, this study only

investigates the gratifications related to news search by pager use, and as such

is only relevant for the service access functionality of text messaging services.

In Leung and Wei (1999b) however, the general gratifications from pager use is

identified as "sociability", "information seeking", "entertainment", "utility", and

"fashion/ status". Thus, the gratifications of pager use were very similar to

those sought from mobile phones, but the "fashion and status" gratification was

found to be a very important gratification of pager use. Consistent with findings

for instant messaging services, the "fashion and status" gratification was more

important for light users of the pager services. In addition, the sociability

gratification was more important to female users and entertainment was more

important to adolescent users.

Höflich and Rössler (2001) have conducted the only uses and gratifications

study focusing particularly on text messaging that we have been able to

identify. Their study was done among 204 German mobile phone owners of

age 14 to 18. They identified the following gratifications; "reassurance"

(rückversicherung), "sociability" (kontaktpflege), "immediate access

/availability" (verfügbarkeit), "instrumentality" (lebenshilfe) and
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"entertainment/enjoyment" (nutz-spaz). Thus, the gratifications were very

similar to those of the mobile phone identified above. Of these gratifications,

only "instrumentality" significantly predicted the use of text messaging

services. Use of text messaging were found to correlate positively with voice

service usage, but was uncorrelated with email and text message flirting service

usage.

From these studies we may conclude that the gratifications sought from text

messaging services are likely to be very similar to the general gratifications

sought from mobile phone use. Thus, the reasons for choosing between text

messaging and voice services can not be found in uses and gratifications

research, but must be sought elsewhere. However, uses and gratifications

research shows how the gratifications of text messaging and mobile phone use

in general is different from the gratifications of the fixed telephone, and to

some extent of email, but very similar to the gratifications sought by instant

messaging. However, the similarity of text messaging, mobile phone use and

instant messaging gratifications may be caused by bias in the user segments

studied in uses and gratifications research and may be gratifications sought by

young users regardless of the media chosen.

2.3 CMC and ICT adoption research (IS-research)

Information systems research has been established as a separate research area

from informatics and general ICT-research. It primarily focuses behavioral

issues of systems development and implementation, and has mainly studied

information systems in organizational contexts or managerial issues related to

information systems. However, as information technology has been widely

adopted outside organizational contexts, information systems researchers now

study behavioral issues of information systems in general (e.g. Kraut et al.,
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1999). When reviewing IS-research for relevant studies of messaging services

usage and adoption, we have identified two areas of research of relevance. In

CMC-research, attitudes towards media, media use, media choice and to some

extent, media effects have been studied (see Rudy, 1996; Te'eni, 2001). Of

these variables, the media use and choice variables are of particular interest to

understanding the adoption of different media. The other area of research

identified and reviewed is, naturally, ICT adoption research.

2.3.1 CMC and media use studies

Trevino et al. (2000) suggest separating the variables of media use and media

choice in CMC research. While general media use is the patterns in media use

and is influenced by media attitudes and social influence, individual choice of a

particular medium for a particular message is much more influenced by

situational factors. Thus, we focus studies of media use here, but also review

relevant studies of media choice when discussing the choice between different

messaging media below.

Media use is typically explained by using one of two different approaches in

CMC-research; a rational or social approach. Theories assuming media use is

the result of individual users' evaluations of the utilities gained from media use

or particular media choices are typically applied in the rational approach. The

dominant theory in this approach is some variant of media richness theory (Daft

and Lengel, 1986). Recent studies suggest media richness theory is better suited

for explaining media choice than use (Trevino et al., 2000). Theories assuming

media use is the result of social influence from peers and external sources are

typically applied in the social approach. Theory assuming media use can be

explained by their symbolic meaning are also included in this approach (see

Webster, 1998). While some researchers have seen these rational and social
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approaches as providing competing explanations (e.g. Dennis and Kinney,

1998), the general understanding is now that these approaches are

complementary (Webster and Trevino, 1995). Recently, more comprehensive

frameworks have been suggested (e.g. Trevino et al., 2000) explaining media

attitudes, use and choice using integrated frameworks of rational, social and

person/technology interaction theories. These approaches have been applied to

study media attitudes, use and choice of technologies such as the telephone2

(see Markus, 1994), videoconferencing (e.g. Webster, 1998), discussion forums

(see Te'eni, 2001), and group decision support systems (see Walther, 1996), just

to mention some examples. However, email is the mediation communication

technology most widely studied.

Zack (1993) found that email complements face-to-face communication and is

most efficient for communication within an established context. It has also been

assumed that, due to less richness of text based messaging, it is more likely to

be used for task-oriented than socially-oriented communication (Hinds and

Kiesler, 1995; Walther et al., 2001) and for unequivocal rather than equivocal

tasks (Trevino et al. 2001). As indicated in section 1, it seems the low channel

capacity may be compensated by high interactivity and adaptiveness as long as

the distribution is low (Te'eni, 2001). Thus, high interactivity of a messaging

medium makes it suitable for socially-oriented communication as well (see

Walther, 1996). This may be one of the attributes that distinguish more

interactive messaging services like instant messaging and text messaging from

email. In general, there is mixed support for media richness theory partly due to

the complexity of the media richness concept (Markus, 1994), and partly due to

the lack of focus on media choice versus media use in CMC-studies (Trevino et

al., 2000).

2 However, no studies focusing particularly on mobile telephony have been identified.
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Markus (1994) found that media richness explained media attitudes, but not

actual email use. Trevino et al. (2000) developed a comprehensive framework

and found support for the importance of media richness in media choice, but

not in general media use. For general media use, situational, social and

symbolic variables were more powerful determinants. In a comprehensive

review of CMC-research, Te'eni (2001) organizes findings according to

communication inputs, process and media effects. The review expresses

relevant findings in the form of propositions. The relevant propositions for

media use of messaging services are summarized in table 2.1.

Table 2.1 CMC-research propositions based on Te'eni (2001).

Independent
variable

Proposition

Interactivity For control by testing and adjusting, high rather than low,
interactivity is more effective
When interactivity is high, senders will exchange shorter,
rather than longer, messages

Channel capacity For contextualization, high rather than low, channel
capacity is more effective
When channel capacity is low, senders will exchange
messages of higher, rather than lower, formality
For affectivity, high rather than low, channel capacity is
more effective

Adaptiveness For perspective taking, high rather than low, adaptiveness
is more effective

Interactions of
media attributes

Senders will adapt to low channel capacity coupled with
high interactivity by increasing control through testing
and adjusting
Senders will adapt to low channel capacity coupled with
low interactivity by increasing control through planning
Senders will adapt to low channel capacity coupled with
low interactivity by decreasing affectivity
Senders will adapt to low channel capacity coupled with
high interactivity by increasing affectivity
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In general, messaging services will be most efficient for communication goals

of control and for formal messages. However, when comparing different

messaging services, email, instant messaging and text messaging are mainly

different when it comes to interactivity and length of message. In this case,

Te'eni (2001) suggests the higher interactivity will lead to shorter messages,

suited for text messaging, and that senders will adjust their goals towards more

testing and adjusting and by increasing affectivity. There are also many other

interactions of variables that are relevant in CMC-research, such as the

interactions between media, communication goals and message attributes, or

the interactions between cognitive or affective distance and communication

goal adjustments. However, reviewing these interactions goes far beyond what

is the focus of this brief review on media use.

Even though there is no particular focus on age and messaging in CMC-

research, Higa et al. (2000) found that, as expected, email use among

teleworkers decreased with increasing age. However, no support was found for

reduced email richness and productivity with increasing age.

No study has been found on text messaging services in CMC-research, but a

few studies are found on the use of instant messaging or proprietary chat

services. In a study trying to integrate the contexts often separated in research

on mediated communication (work, learning, community and leisure),

Haythornthwaite (2001) studied the use of email, discussion forums and IRC in

a distance learning class. Even though the study focused social network

analysis, some findings were reported on media use. Discussion forums were

used as a forum for diffuse, background information exchange in one-to-many

communications. IRC was used for class-wide communication, but "more to

named others" (Haythornthwaite, 2001, p. 221). Over the period of the study,

use of IRC increased, while person-to-person email communication decreased.
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However, email was the most frequently used medium and was used in

particular for intrateam communication. Haythornthwaite (2001) concludes that

"email emerges as important for strong, project-oriented ties, and the

Webboard and IRC for weaker class-wide ties" (p. 222).

Users seem to combine messaging services with other forms of mediated

communication as well as with other messaging services. For example, text

messaging services are cognitively lightweight services that may be combined

in specific ways with more media rich and cognitively demanding services

(Churchill et al., 2000; Nardi et al., 2000). A number of studies have

investigated the use of instant messaging services in workplace settings (e.g.

Churschill and Bly, 1999; Churchill et al., 2000; Bradner et al., 1999). Most of

these studies are usability related and positioned in CSCW design traditions

rather than in CMC-research. However, some of them includes references to

CMC-research and includes behavioral studies of message service use.

Churchill and Bly (1999) found that users of a simple MUD environment did

not require complex interfaces, but instead adapted their communication

behavior to fit the simple messaging environment provided by the MUD-

application. There were no requests for advanced awareness functionality, but

the fact that some awareness functionality was available made the service

popular. An interaction was also found between the primary use of the service

and its adoption. The number of chat rooms with work related focus increased

as the number of social related chats decreased, and adoption also increased

with the number of work related chats. Thus, user interactions make users

"create their own services" from a service structure or application. Some of the

elements identified as important for the success of the messaging service were:

Prior knowledge of participants, service as complement to other tools, and

organizational support. Segerstad and Ljungstrand (2001) found that a

university wide messaging service was used to support both work and social
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activities, but that it was also extensively used for playful behavior. In another

study of instant messaging in the workplace, Nardi et al. (2000) found that

these services were used for the purpose of negotiating availability, sustaining

social connections, switching media, and retaining context. Thus, the service

functions as an unattended awareness tool (availability, social connections and

retaining context), and as a tool for switching media. The study also clearly

showed how messaging services complement other media, such as phone and

email, at the workplace.

A limitation of CMC-studies to our setting is their focus on organizational

contexts and managerial or professional users. One should be careful when

generalizing from these contexts and users to the everyday life contexts of

young users. Still, many of the findings reported above seem highly consistent

and are certainly relevant beyond organizational settings.

2.3.2 ICT-adoption studies

Three models stand out as the most widely applied to explain ICT-adoption; the

technology acceptance model (TAM) originally proposed by Davis (1989), the

theory of reasoned action (TRA) originally proposed by Fishbein and Ajzen

(1975), and the extension of TRA into a theory of planned behavior (TPB)

originally proposed by Ajzen (1985).

The technology acceptance model (Davis, 1989, Davis et al., 1989) focuses on

the attitudinal explanations of intention to use a specific technology or service.

It includes five concepts - perceived user friendliness, perceived usefulness,

attitudes towards use, intention to use and actual use. The TAM-model has

been used by several researchers to explain the attitudes and behaviors of

information system users. Although the model is mainly applied to explaining

the adoption of technology within organizations, the constructs of the model are
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meant to be fairly general (Davis et al., 1989; Doll et al., 1998). In many ways,

TAM corresponds to rational or utilitarian theories of media choice and use.

The TAM-model has been both extended and modified. The typical extension is

in the development of antecedents and determinants of perceived user

friendliness and perceived usefulness. While the determinants of perceived user

friendliness are believed to be rather general and have been given much

attention (e.g. Venkatesh and Davis, 1996), the determinants of perceived

usefulness are service-dependent, and have been given less attention

(Venkatesh and Davis, 2000). The second extension is by introducing social

determinants of use or intended use. Some have introduced these concepts as

determinants of perceived usefulness (Venkatesh and Davis, 2000), while

others have criticized the model for not incorporating such issues at all

(Bhattacherjee, 2000). The third extension is the introduction of behavioral

control and user resources as an issue in the TAM model (e.g. Mathieson et al.,

2001).

TAM may be seen as a special case of the TRA (Fishbein and Ajzen, 1975).

Thus, TRA is a more general theory than TAM. It is used to explain behavior

beyond the adoption of technology. However, when applied to the explanation

of use or adoption behavior, the model includes four general concepts -

behavioral attitudes, subjective norm, intention to use and actual use. In

general, TRA does not propose specific determinants of behavioral attitudes

(attitudes towards use). In TRA, however, these attitudes are composed of the

belief that use leads to certain outcomes and the evaluation of the desirability of

these outcomes. The inclusion of subjective norm represents an important

addition when compared to TAM. In TRA, subjective norm is composed of the

user's perception of how others think she should behave, and her motivation to

comply with the expectations of these referents (Fishbein and Ajzen, 1975).
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With the subjective norm concept, TRA includes elements of social influence

found in social explanations of media choice.

TRA has been applied in its original form to explain the adoption of ICT-

applications (e.g. Liker and Sindi, 1997), but typically TRA is used as a basis

for modifying the TAM-model with subjective norm as suggested above

(Venkatesh and Davis, 2000; Venkatesh and Morris, 2000).

The theory of planned behavior was proposed as an extension of the theory of

reasoned action to account for conditions where individuals do not have

complete control over their behavior (Ajzen 1985, 1991). However, the theory

also proposed more explicit formulations of the determinants of the behavioral

attitude and subjective norm of the TRA-model. The components of behavioral

attitudes and subjective norm are the same in TPB as in TRA. In addition, the

model includes behavioral control as a perceived construct. Perceived

behavioral control reflects the internal and external constraints on behavior, and

is directly related to both behavioral intention to use and actual use.

Consequently, actual use is a weighted function of intention to use and

perceived behavioral control (Taylor and Todd, 1995). While the status of

subjective norm in TPB is unclear, the inclusion of behavioral control has been

shown to significantly improve the predictive power of TPB over TAM and

TRA. No variable corresponding to perceived behavioral control is found in the

theories of media choice introduced above. TPB has been applied to explain the

adoption of such diverse systems as spreadsheets (Mathieson, 1991), computer

resource centers (Taylor and Todd, 1995), and recently, video conferencing

systems (Townsend et al., 2001) and electronic commerce services

(Battacherjee, 2000), just to mention a few examples.

Even though most studies of messaging services in IS-research have been done

in a CMC-research perspective, there are some studies of messaging services
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applying an adoption research perspective. Some of the earliest studies

applying the TAM model studied the adoption of early email services (Davis

1989). However, the focus of much of this research was the validation of the

measurements of the TAM model. Some of the measures of the TAM model

were also included in Trevino and Webster's (1992) study of flow in email use.

They found that ease of use was the most important determinant of flow and

that both flow and ease of use affected users attitudes towards using email.

Adams et at. (1992) studied the discriminant and convergent validity of the

TAM model across subjects and technologies, and found the model useful for

explaining the use of both voice mail and email services. The model

discriminated the subjects' perceptions of voice mail and email, but predicted

usage of the two services with very similar models consistent with Davis'

(1989) findings. For example, usefulness was found to be a far more important

predictor of use than ease of use. However, when comparing the TAM of these

two similar technologies with the TAM model explaining the use of dissimilar

technologies like spreadsheets, Adams et al. (1992) found the two models very

different. Thus, there is no "consistent information technology effect" (Adams

et al., 1992, p. 245) universally explaining its adoption. This finding has been

used as an argument to extend and modify the TAM model according to the

particular information technology or service being adopted.

One extension when explaining the adoption of messaging services is to

maintain the TAM model but include determinants of usefulness, ease of use

and attitudes. This approach was used by Eikebrokk (1997) finding that

organizational attitudes affected individual attitudes, thus, indirectly suggesting

a social dimension should be added to TAM when explaining the adoption of

messaging services. A similar approach was followed by Gefen and Straub

(1997) in a study of gender differences in the adoption of email. They

suggested that women perceive social presence in email use different from men
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and thus, that they perceive email as more useful and easy to use than men due

to their perceived social presence. They found support for perceived differences

in social presence and usefulness. They also found a difference in perceived

ease of use, but in the opposite direction of what was proposed, and no

difference in actual use was found between men and women. Later, Karahanna

and Straub (1999) suggested that in general, social presence, social influence

and support are important determinants of usefulness, and support and

accessibility are important determinants of ease of use of email. However, they

found that support did not influence usefulness and ease of use, but that social

influence variables and accessibility did. This also suggests extending the TAM

model with social presence and influence variables, and with accessibility.

Karahanna and Limayem (2000) replicated Adams et al. (1992) comparison of

email and voice mail, and included the same determinants as mentioned above.

Opposing the findings of Adams et al. (1992), they found the adoption model

different for email and voice mail services. While ease of use and social

influence explained use of email, usefulness and ease of use explained the use

of voice mail. In addition, accessibility was important in predicting ease of use

and usefulness of email, while this was not the case for voice mail. Even though

these studies include social influence variables and extend the TAM model, no

study has systematically compared the TAM model to TRA and TPB by

gradually including social determinants and perceived behavioral control

determinants in a way similar to Mathieson (1991) or Taylor and Todd (1995).

However, the importance of social dimensions in explaining the adoption of

messaging services is well documented in CMC-research on media use

reviewed above.

Few studies are found on the use of mobile telephony services in general in IS-

research (for a few exceptions see Hinds and Kiesler, 1995; Manning, 1996).

There are even fewer studies applying adoption research models to mobile
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services or telecommunication services in general. However, some studies have

been identified applying adoption models to explain the intention to use

telemedicine applications. For example, Hu et al. (1999) suggested that the

TAM model may be too parsimonious when being applied to explain the

adoption of such specific technologies as telemedicine applications. The model

showed good fit and reasonable explanatory power when explaining intention

to use, but was only able to explain 37 % of the variance in attitude towards

use. Thus, Hu et al. (1999) suggested incorporating additional explanatory

factors in the TAM model when applied to health-care contexts. Kwon and

Chidambaram (2000) applied the TAM model to explain the general adoption

of mobile phones among regular subscribers in a metropolitan area in Hawaii.

They also suggested the TAM model should be extended and included social

pressure as an additional variable. Somewhat surprising, the authors did not

find support for the social pressure variable, and contrary to many other studies

applying TAM, they found that ease of use was perceived to be more influential

in explaining intentions to use than usefulness. Pedersen (forthcoming) applied

the TAM model to explain the intention to use mobile commerce services. He

found the TAM model should be extended. However, the main improvement in

explanatory power was obtained by extending the model into a modified

version of TPB and not in the isolated inclusion of subjective norm as a

measure of social influence. Based upon these few studies applying adoption

research to mobile phone contexts, results are mixed. However, all studies

indicate that the original TAM model needs to be extended when applied to

explain the adoption of devices and services in this context.

So far, no studies have been identified applying these models to instant

messaging or text messaging services on the traditional Internet or mobile

networks.
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2.4 Domestication research

Domestication research is dominated by social science researchers and its

reference disciplines are sociology, anthropology and ethnology. The main

focus of domestication research is on the societal consequences of the

domestication of technology; that is the process in which the use of technology

becomes integrated into our everyday life. Domestication research has a long

tradition of studying everyday life technology as the object being adopted (see

Silverstone and Hirsch, 1992). Examples of technologies studied are fixed

telephony (see Fisher, 1988), television (Silverstone and Haddon, 1996a) and

home computers (Silverstone and Haddon, 1996b). Domestication studies are

not limited to studies of individuals or aggregates, but are found describing the

adoption and usage patterns of groups in society (e.g. Townsend, 2000) as well

as individual end-users (e.g. Ling, 1997). In investigations of the societal

consequences of adoption and use, both aggregate and individual level studies

are found. For example, Townsend (2000) analyzed the consequences of mobile

telephony for the planning of cities, while Fortunati (1998) analyzed the

consequences for the family as an institution.

Domestication research often describes the domestication process as a five

stage process consisting of imagination, appropriation, objectification,

incorporation and conversion (Silverstone and Haddon, 1996b). The first two

stages of this process represent stages normally characterized by the term

adoption in other research directions, but understanding the process of

objectification and conversion is also important for example when studying the

adoption of generations of technologies or clusters of complementary

technologies (Rogers, 1995). The five stage domestication process also

represents much of the explanatory power in domestication research when

explaining adoption. However, the bases for explaining the consequences of
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technology domestication are more varied, and are found in a variety of

sociological, ethnological and social psychological theory.

A review of issues studied in domestication research on mobile services is

found in Haddon (2001). This literature is now of a considerable size, and

consequently, we will mainly focus on studies of messaging services here. Of

the domestication studies focusing on the adoption, use and domestication of

mobile services, important findings may be categorized by the contexts of

technology and service use. For example domestication research has studied

differences in adoption and use of mobile services in work and leisure contexts,

in different contexts represented by demographic variables such as age (young

versus other users) and gender (female versus male users), in contexts of

private and public use, and in the dynamic contexts represented by multiple and

changing roles of modern technology users (Wellmann, 2001; Green et al.,

2001).

In the work context, much previous domestication research has been conducted

on the adoption of mobile services among knowledge workers (e.g. O'Hara et

al., 2001), but recent work has also focused "blue collar" workers (e.g. Brodie

and Perrie, 2001). Even though much of this research is interesting because it

focuses on utilitarian reasons for adoption, little of it has been directed

specifically at the adoption decision of end-users. Instead, most of the research

on mobile work is usability studies applied to design user interfaces and to

develop work-related support applications. Research focusing the leisure

context has either focused directly on the functional use of mobile services in

leisure and everyday contexts, or focused on how the boundary between work

and leisure contexts is blurred by the use of such services. For example, Palen

et al. (2001) studied the impact of mobile phones adopted for functional, work

related reasons (e.g. availability, flexibility), on the users' everyday life
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activities. These findings indicate that utilitarian explanations of the adoption

of mobile services should be investigated across work and leisure contexts, but

none of these studies have focused on messaging services in particular.

When contrasting the contexts of demographic groups, the "introduction of

mobile phones into existing situations illuminates various aspects of the

context" (Ling, 2001a, p. 134). Several studies focus on gender differences in

mobile end-user service adoption. An early study in this tradition was

conducted by Rakow and Navarro (1993). Their work described interesting

communication patterns, such as e.g. "remote mothering" among women.

Rakow and Navarro asserted that, at an early point in the diffusion of the

device, the mobile telephone was a device that replicated preexisting gender

patterns, i.e. the role of the woman as an accessible nurturer and a person in

need of male protection. Later, several studies have elaborated on gender

differences in the adoption of both voice and other mobile services (e.g. Ling,

2001a, Ling, 2001c). The mobile telephone was earlier mainly seen as part of

the male domain (Puro, 2002). As the adoption process has continued, and

indeed teen girls adopt mobile telephones in significantly higher numbers than

their same-aged male counterparts (Ling, 2001c), the device has been redefined

as a social network device and thus within the domain of women. Thus,

domestication research suggests explanations of the observed gender

differences in messaging services use observed in all research directions

reviewed above. For example, Skog (2002) observed that girls valued social

functionality of the mobile phone higher than boys, who on the other hand

stressed technical functionality. She explained this finding with general role

theory suggesting that text messaging is more functional in maintaining female

roles, than male roles. This is also observed in the content differences in text

messages of girls and boys. For example, Kaseniemi and Rautiainen (2002)

observed that girls more often used all 160 characters of an SMS and filled it
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with references and social gossip, while boys often wrote messages of 40-50

characters with "plain language". Both Ling and Yttri (2002) and Larsson

(2000) describes a careful examination, interpretation and sharing of messages

among and between female users (particularly teens) that may be explained by

attributes of the social networks of female versus male users (e.g. female social

networks being more comprehensive, open and everyday life as opposed to

working life oriented). The channel richness, interactivity (asynchronous) and

format of text messaging services may be particularly well suited for

maintaining such social networks. The expressive use of mobile phones

explained by theory of social identity and identification is common to both

sexes, but is conducted in different ways by male and female users. Gender

differences in expression of social identification has been explained by Larsson

(2000) using rather general theory of group identity formation and by Skog

(2002) using image theory and theory of social classes. Male users express

their identity with technical attributes, such as brand name and model, while

female users express their individuality and confirm their group identity by

sending, receiving, filtering and sharing text messages. Valid explanations of

gender differences in text messaging use should somehow be integrated into a

more formal model of text messaging adoption.

The differences in adoption patterns between young people (teens, adolescents)

and other users have been one of the most widely studied issues in

domestication research on mobile services. An important finding from

descriptive studies is that from age 20, adoption is a linearly decreasing

function of age (Mante-Meijer and Haddon, 2001). However, when compared

to Internet adoption, the older people have a much higher adoption rate of

mobile phones than of the Internet. Still, their use of services is very simple,

focusing almost exclusively on voice. The teenage segment has been described

in several studies, both qualitative and quantitative. A summary of qualitative
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observations is found in Plant (2001). Among the most penetrating studies are a

set of qualitative studies done by Rautiainen and Oksman on Finnish

adolescents (e.g. Oksman and Rautiainen, 2001), by Weilenmann on Swedish

teenagers (e.g. Weilenmann and Larsson, 2000) and by Ling and others on

Norwegian teenagers (e.g. Ling, 2001a, Ling and Yttri, 2002). In these studies,

service adoption and usage varies in segments of teenagers in a way that

treating the teenager group as a homogeneous segment is not advisable. In

quantitative studies, mobile phones are shown to have an adoption rate of close

to 100 percent in teenage segments. Thus, the use of mobile services is very

well integrated in the daily lives of teenagers. However, the impression that

services are adopted for non-functional and social status reasons only (e.g.

Skog, 2002), is contradicted by many of the descriptive studies. For example,

Karlsen et al. (2001) found a remarkable orientation towards usability and costs

in their study of the potential adoption of mobile Internet services among

Norwegian teenagers.

A variety of explanations have been suggested of the widespread adoption of

mobile services among young users. For example, it has been suggested that the

adoption behavior can be explained by a "theory of fashion" (e.g. Ling, 2001b)

wherein the popular characterization of the device seems to have changed with

time, by the use of services as "ritual gift giving" (e.g. Taylor and Harper,

2001a), by treating the mobile phone as "symbolic capital" (e.g. Skog, 2002) or

as an instrument in "family differentiation and symbol of individuality" (e.g.

Taylor and Harper, 2001b), and by the use of services as a "group marker or

social identifier" (e.g. Weilenmann and Larsson, 2000) or as a "self identifier"

(e.g. Hume and Peters, 2001). Currently, these explanations should all be

treated as tentative because none of them has undergone formal hypothesis

development and confirmatory testing. However, they suggest important
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explanations that, when validated, will have to be integrated as parts of a more

formal theory of mobile service adoption.

Most of these explanations have also been applied in studies of young users'

text messaging adoption. Even though text messaging was not explicitly

focused by Ling (2001b), he indicated three conceptions of fashion and style,

and suggested a development from style as display through style as

communication to style as a means to integrate social networks. With these

conceptions, the use of text messaging may be understood as both a way of

communication and as a means of social integration that plays a role as style

marker when the mobile phone itself has lost its significance as an object of

style display. This is closely related to Skog's (2002) interpretation of the

mobile phone as symbolic capital. These symbolic elements of mobile phone

use have also been confirmed in studies of mobile phone use in organizational

contexts (Manning, 1996). However, Manning (1996) found that the mobile

phone was status-enhancing at some levels in the organization while it was

status-reducing at other levels. Consequently, Manning observed what he

termed "countersymbolization" and "counterappropriation" used to express an

opinion against adopting the mobile phone as well as excessive eager among

others to adopt the phone for symbolic reasons.

There is also a relationship between symbolic capital and social capital when

the object of symbolic value is a communication medium. In that case, there is a

relationship between style as a way of communication and style as an indication

of group membership (Weilenmann and Larsson, 2000). This gives rise to the

idea of text message sending, receiving, filtering and sharing as an expressive

communication activity used to display style and social capital3. Because text

3 Anecdotal evidence worth mentioning may be that during a study of mobile payments, we
discovered that some users sent almost 100 text messages a day to the free balance request
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messaging is asynchronous, discrete and stored (at least for a while), this

particular use of the mobile is better suited as a style and social identity marker

among experienced users than regular calls. These explanations all support the

importance of including subjective norms and its social pressure determinants

of external and interpersonal influence as important adoption determinant of

text messaging services.

The explanation of mobile service usage as "ritual gift giving" applies

particularly to the explanation of text messaging services (Taylor and Harper,

2001a,b; Johnsen, 2001). For example, Kaseniemi and Rautiainen (2002)

observed three additional uses of text messaging besides regular peer-to-peer

messaging; message collection, chain messaging and collective reading. Most

other studies of teenage text messaging use have reported similar behaviors

(Ling and Yttri, 2002, Larsson, 2000). Taylor and Harper (2001a,b) gives

references to alternative explanations of gift-giving behavior that fits the

observed use of text messaging, such as ritual explanations rooted in primitive

elements of our culture, but also sociological, social psychological and

economic explanations of gift-giving have been suggested. Based upon this

theory, text messaging may be adopted for social influence reasons (pressure to

participate in the ritual gift-giving), or it may be explained instrumentally (in

which text messaging based gift-giving practices are adopted for utilitarian

reasons). In adoption research, the first explanations will be represented by

subjective norms while the second will be represented by a reinterpretation of

what is considered useful in a service (usefulness).

service even though no use of the payment service was observed. One may hypothesize that
the service was used to show heavy incoming and outgoing text messaging activity only.
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Ling and Yttri (2002) have suggested that text message adoption among teens

may be explained by a theory of social learning and development (and

emancipation) because text messaging are particularly well suited for

exchanging ideas on issues focused in teenagers social learning (e.g.

exploration of sexuality, social interaction). For example, many of the chain

messages identified by Kaseniemi and Rautiainen (2002) were of sexual

content and were used to explore the limits of appropriate content in messages.

It is believed that exploring the limits of what is considered appropriate

behavior is part of adolescent learning, and thus a widespread adoption is

observed for social learning reasons.

Another suggestion is that the asynchronous form of messaging is particularly

well suited for initiating and exploring new relationships (Ling and Yttri, 2002,

p. 160). For example, Ling and Yttri (2002) mention several situations in which

text messaging is preferred to voice because it is used as an awareness or

initiating service similar to what Nardi et al. (2000) report for instant messaging

services. Thus, a social network explanation is introduced in which the

difference between teenagers and other users is explained by the social

networks of teenagers being more dynamic.

In addition to these, mainly social explanations of messaging service adoption

and use among young users, there have also been some domestication studies

following the line of reasoning from functionally oriented, work/leisure context

studies. For example, Grinter and Eldridge (2001) studied the adoption of text

messaging among teenagers and found that text messaging were preferred to

other media because it was considered quicker, cheaper, easier and more

convenient to use. Thus, instrumental or utilitarian explanations of the

adoption of these services are relevant also for younger users.
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For some time, domestication researchers have studied - and expressed

opinions on - how society is affected by technology that brings the public into

the private sphere. This question was first raised by researchers studying the

domestication of fixed telephony (see Fisher, 1988). However, researchers

studying the adoption of mobile end-user services now investigate how society

is affected by the fact that an instrument for managing personal relations and

networks - the mobile phone - can be used ubiquitously. Answers to this

question may be given both at the micro level by studying individuals' use of

mobile services in public places such as restaurants (e.g. Ling, 1997), or at the

macro level by studying more fundamental changes in society (Townsend,

2000). At the micro level, these studies also suggest a situational explanation of

text message adoption. Because mobile phone use is considered inappropriate

in many public places, text messaging is a means to maintain ones social

network at the "back stage" (Ling and Yttri, 2002). Thus, a situation element

not often considered in adoption research (but often used in media choice

explanations) is introduced.

The most recent trend in domestication research on mobile service adoption

treats contexts as dynamic and end-users as "negotiating and managing their

numerous identities and relationships" in a "role-to-role" society (Green et al.,

2001, p. 150; Wellman, 2001). Applying this perspective, Palen et al. (2001)

found that the "mobility of ones profession", the "number of roles one assumes

professionally and personally" and the "degree of integration one has across

those roles" influences mobile service adoption (Palen et al., 2001, p. 116).

This issue of role management has been given little attention in previous

research on ICT-adoption, but should somehow also be integrated into a

comprehensive model of mobile service adoption.
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2.5 Model and propositions

This section introduces an adoption model previously developed for explaining

the adoption of mobile services (Pedersen, 2001). The arguments for extending

the model from the parsimony TAM model into a TPB model when explaining

the adoption of mobile services is briefly presented. For an elaboration of these

arguments, we refer to Pedersen (2001). We then turn to the discussion of how

this general model should be modified and extended based upon the findings

reviewed above when applied to the adoption of text messaging services among

young users.

The model represents a modification and extension of the theory of planned

behavior. In figure 2.1, the modified TPB-model is illustrated. We use this

illustration as a basis for the discussion of how the general TPB-model is

extended and modified.
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Figure 2.1 Proposed model of text messaging service adoption

In the model, perceived usefulness is defined as “the degree to which a person

believes that using a particular system would enhance his or her job

performance” (Davis, 1989, p. 320). User friendliness is defined as “the degree

to which a person believes that using a particular system would be free of

effort” (Davis, 1989, p. 320). Attitude towards using the system is defined as

“the degree of evaluative affect that an individual associate with using the

target system in his job” (Davis et al., 1989, p. 476). Later, these concepts have
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been given a general interpretation also relevant outside job-related contexts of

ICT use (Doll et al., 1998).

The role of subjective norm in TPB when compared to TAM has been

somewhat unclear, but research reviewed in CMC-research above and recent

adoption studies support extensions of TAM with subjective norms (e.g.

Venkatesh and Davis, 2000). Subjective norm is defined as the "perceptions

that significant referents desire the individual to perform or not perform a

behavior" (Taylor and Todd, 1995, p. 149). In our model subjective norm is

composed of external and interpersonal influence (Karahanna et al. 1999;

Battacherjee, 2000). External influence refers to "mass media reports, expert

opinions, and other nonpersonal information considered by adopters" and

interpersonal influence refers to "influence by friends, colleagues, superiors

and other prior adopters known to the potential adopters" (Battacherjee, 2000,

p. 413). These definitions are consistent with Karahanna et al.'s (1999)

informational and normative forms of social influence.

The inclusion of behavior control in the TPB-model represents a valuable

addition to the explanatory power of TPB when compared to TAM (Mathieson,

1991; Taylor and Todd, 1995). Behavioral control, defined as "perceptions of

internal and external constraints on behavior" (Taylor and Todd, 1995, p. 149)

encompasses two components. The first component is "facilitating conditions"

representing the resources required to use a specific system. Examples of such

resources are time, financial resources and other ICT-related resources. The

second component is self-efficacy; that is "an individual's self-confidence in

his/her ability to perform a behavior" (Taylor and Todd, 1995, p. 150).

In a choice of models, parsimony is also important. While the decomposed TPB

adds complexity when compared to TAM, several studies have shown that the

increased complexity of the TPB-model may be a small price to pay for its
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added explanatory power. From the perspective of explaining mobile service

adoption, the inclusion of subjective norm and behavioral control in the theory

of planned behavior seems essential (Pedersen, 2001).

When applying the TPB-based adoption model of figure 2.1 to study the

adoption of text messaging services among young people, findings from the

research directions reviewed above suggest modifications, extensions and also

provide a basis for suggesting explicit hypotheses on the relevance of each

model concept. Two issues are of relevance with respect to ease of use in the

model; the higher competence of younger users and their more exploratory and

advanced use of service functionality. Several studies report that young users

acquire "digital capital" (Skog, 2002) from their use of mobile services. For

example, it is not uncommon to see citations in qualitative studies of mobile

service use that indicate that the younger users of the family have taught their

parents how to use their phones, PC's, or services on these platforms. Thus,

younger users may be more skilled and experienced technology users and thus,

ease of use may not be as important for these users as for other users. However,

studies also report a more playful use of mobile phones among younger users

and clearly they are more focused on exploring the functionality of a service.

For example, the practice of personalizing the phone or service is typical

among young users (Oksman and Rautiainen, 2001). This also indicates that

younger users may perceive ease of use differently. For example, if

personalization, filtering and adjustment of initial settings are not offered by an

application or service, its user friendliness may be perceived as low. Studies

have also indicated a relationship between digital capital and symbolic capital

suggesting that services designed for young users should not be too easy to use

(Taylor and Harper, 2001b) because then, no status would stem from being able

to handle the device, application or service. These findings indicate that even

though ease of use in general is believed to be of little importance to mobile
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services (Ling, 2001), it may be even less important to young users. However,

their perceptions of what is user friendly may be different from those of other

users and may originate from traditional ease of use (as opposed to complexity),

trialability, adaptability or personalization, and transferability, determinants of

which have also been suggested in diffusion research (Rogers, 1995). Opposing

these findings is a qualitative domestication study by Grinter and Eldridge

(2001) of 10 teenagers' text messaging use. They found that despite their

apparent skillfulness, the teenagers often misinterpret and misunderstand the

content of text messages. Thus, while the functionality of the service is easily

managed, young users indirectly create a level of sophistication in service use

that raises new barriers to adoption.

Perceived usefulness was originally seen as a fairly simple concept including

components such as effectiveness and efficiency that are mainly related to

extrinsic motivation in work contexts. Later, researchers have included

elements of intrinsic motivation in the definition of both ease of use and

usefulness (e.g. Thompson, Lim and Lai, 1999). However, intrinsic motivation

has been mainly associated with ease of use and extrinsic motivations with

usefulness. As seen from uses and gratifications studies, the extrinsic

motivations of mobile services are not limited to effectiveness and efficiency.

Motivations of accessibility, flexibility, sociability and security have all been

mentioned in these studies. These motivations are not limited to mobile

services, but are typical of communication (as opposed to information) services.

In addition, motivations of enjoyment, fashion, and status and expressiveness

have been mentioned. Some of these motivations are intrinsic, but other may

perhaps best be described as derived. In figure 2.2, the relationships between

traditional intrinsic and extrinsic motivations and these derived motivations

have been illustrated.
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Figure 2.2 Intrinsic, extrinsic and derived motivations

In figure 2.2, traditional extrinsic and intrinsic motivations not directly related

to ease of use, are shown as well as some of the derived motivations mentioned

in uses and gratifications and domestication research. These motivations are

organized by the capital they contribute to (Skog, 2002). The interactions

between these motivations are also illustrated with the size of the arrows

illustrating the hypothesized strength of an interaction. For example, intrinsic

motivations of enjoyment lead to skills which provide the user with digital

capital, which in some social networks gives access to both symbolic and social

capital. Thus, the traditional usefulness concept should be modified and

extended when trying to explain the adoption of mobile services among young

users. First, traditional usefulness, such as efficiency and effectiveness may be

less important to young users. Thus, one is lead to the hypothesis that

traditional extrinsic motivations are less important. However, extrinsic

motivations derived from uses and gratifications research should be included in

the usefulness concept. Thus, effectiveness and efficiency should be related to

availability, flexibility and security, but these concepts may be interpreted as

determinants of usefulness of a communication service or as components of

usefulness. We find that by redefining and modifying the usefulness concept,
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these conceptions of usefulness may be included. This is made possible if

redefining the traditional operations of usefulness. Thus, we find no need to

replace the usefulness concept with more specific instrumental components to

cover the differences in extrinsic motivations of mobile and traditional services.

However, studies also suggest the usefulness concept should be extended and

supplemented to cover the issues of intrinsic and derived motivations discussed

above. For example, enjoyment and entertainment go beyond ease of use and is

perceived as instrumental of services primarily designed for entertainment

(mobile games, mobile video and audio streaming, chat and flirt services)

(Leung and Wei, 1998, 2000). The instrumentality of these services is

enjoyment and entertainment in itself, not the efficiency or effectiveness of

being able to access mobile entertainment services ubiquitously. This indicates

that enjoyment should be included in an adoption model developed for young

users of mobile services as a separate concept contributing both to perceptions

of usefulness, ease of use and attitudes towards use.

To get access to symbolic and social capital by using a service, a requirement is

that it has some element of expressiveness. It should be possible to express

style (in all Ling's (2001b) conceptions of style) using the service. In addition,

text messaging services are communication services primarily, and thus the

extrinsic motivations for using the service is communication related. In

addition, however, the requirements of expressiveness suggested by

domestication research also include using the communication service to

communicate at several levels, to demonstrate participation in several networks

maintaining different roles, and to share and collect prior communication

sessions. These are all expressive elements of communication that originate in

the derived motivations discussed above. In CMC-research, expressiveness is

compared to instrumentality as two styles of communication (Boneva, et al.

2001). Expressiveness is used of communication in relationships of emotional
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intimacy and sharing, while instrumentality is used of communication in

relationships based on common activities. For example, Boneva et al. (2001)

believes female communication to be more expressive, while male

communication is believed to be more instrumental. Based on these

assumptions, services that communicate expressiveness in this form are more

likely to be appreciated by female users. Thus, expressiveness is an

instrumental attribute of a communication service partly influencing usefulness

and partly influencing attitudes directly. The term expressiveness has also been

used in other traditions, such as personality research and consumer psychology.

We discuss some of the conceptions of expressiveness in these traditions in

section 3.

Attitudes are generally believed to be the results of personal and social

influences. However, in TAM, attitudes towards use are determined by

instrumental determinants only. When including subjective norm in the model,

it is possible to create a relationship between norms and attitudes that may be

particularly relevant to young users' adoption of mobile services. However, it is

also important to conceptually discriminate norms and attitudes in adoption

models. Thus, we suggest accepting an influence of subjective norm on

attitudes, but rejects including influences of external and interpersonal

influence on attitudes directly. We also suggest extending the determinants of

attitudes towards use from purely instrumental determinants to more derived

determinants such as enjoyment and expressiveness. However, the attitude

formation process is believed to be similar for usefulness, ease of use,

enjoyment and expressiveness in that the individual sees a service as

instrumental in fulfilling intrinsic, extrinsic and derived gratifications, and

consequently develops a positive attitude towards using it.



SNF Report No. 23/02

47

Above, we have discussed one of the two aspects of external influence; the

symbolic capital derived from style in all its conceptions. The other aspect is

that of external influence on the development of subjective norms. The first

aspect of external influence is how a user of mobile services uses these services

to more or less consciously express style and get access to symbolic capital.

The second aspect is how external influence represents an external pressure on

the user to develop a specific norm and consequently, show a specific behavior.

The two aspects have also been characterized as the "reciprocal influences" of

mobile phones by Alexander (2000). External influence also represents an

important determinant of expectations, and may influence perceptions of

instrumentality as well. However, as technology gets domesticated,

expectations are replaced by the generalization of experiences, and for

explaining the adoption and use of text messaging services, expectations are

believed to be less important. However, the second aspect of external influence,

the determination of subjective norm, is believed to be particularly important to

young users (Leung and Wei, 1999; Ling, 2001b). Young users may be more

affected by external influence because their subjective norms are developing

and changing, they may be more exposed to the sources of external influence,

such as general mass media, and they are more directly approached by

advertising of a persuasive approach by terminal vendors and operators

(Townsend, 2000).

Interpersonal influence has been suggested as important in explaining the

adoption of communication technologies in CMC-studies and the adoption of

mobile and messaging services in domestication research. However, there are

issues of instrumentality that must be separated from issues of social influence

in communication services. We have discussed issues of instrumentality related

to the management of and access to social networks, and related to symbolic

capital above. Interpersonal influence is the influence of others in developing
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norms that the use of a particular service is expected. In principle, it is

unrelated to instrumentality. Almost all explanations in domestication research

introduced above include elements of interpersonal influence. For example, the

suggestion that young users are more subject to social influence because they

are at a stage of social development and learning (Ling and Yttri, 2002), the

suggestion that young users' social networks are more dynamic and thus

exposed to influence than other users' (Oksman and Raitiainen, 2001), or the

interaction between symbolic and social capital that makes instrumental

motivations and social influence interrelated for communication services.

Consequently, interpersonal influence is assumed to be more important when

explaining the adoption of messaging services and the adoption of services by

young users in general.

Both external and interpersonal sources of information influence the

expectations that users have of a technology or service. In figure 2.1, these

influences are implemented by the links from both external and interpersonal

influences to all instrumental determinants of attitudes towards use. These

should be interpreted as expectation influences, but in prior studies applying a

similar mode, only relationships between external influence and instrumental

determinants of attitudes have been found significant (Pedersen, 2001).

Studies in domestication research have also focused on the importance of

individuality and the relationship between individuality and social pressure as

both a determinant and consequence of mobile service use (Fortunati, 1998;

Skog, 2002). Thus, determinants of individuality and resistance to social

pressure should be included as components or moderators of subjective norm.

We suggest including the concept of self-control as an extension of the self

efficacy concept of TPB and as an additional determinant of subjective norm.

While self efficacy (related to adoption) is an individual's self-confidence in
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that adoption will lead to the desired behavior (Bandura, 1982), self-control is

often believed to include self efficacy, but also go beyond it (Rosenbaum,

1980). For example, self-control is related to time dependence when an

individual chooses not to consume something today because the utility is

believed to be higher from consuming the good at a later point in time. In a

study of mobile commerce service adoption (Pedersen, forthcoming), self-

control was found a very important determinant of subjective norm, improving

the explained variance in subjective norm from 38 to 45%. In addition,

elements of self-control and individuality are included in many qualitative

studies as particularly important when understanding mobile service use among

young users. For example, Oksman and Rautiainen (2001) have shown how the

mobile is used by parents as an instrument in the emancipation process of

adolescent users. Simultaneously, it is used as a symbol of increasing

individuality and self-control by young users. Thus, self control is believed to

be an important component or moderator of subjective norm, and its influence

is likely to vary with the age of the user.

Subjective norms are the norms developed through external and interpersonal

influence. In general, Webster and Trevino (1995) suggest social influences,

and thus, subjective norms to be more influential in explaining the adoption and

use of new media. The question, however, is whether text messaging should be

considered new media among young users. As indicated above, almost all

teenagers in Norway have adopted text messaging, and some of the users now

have more than 3 years of experience. Consequently, even though social

motivations for adoption may be important, these motivations may by now be

more instrumental than norm based, and should be identified through

instrumental determinants of attitude toward use rather than through subjective

norm. To give an example, young users may find text messaging instrumental

in social coordination because all other members of their social network uses it,
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but still feel little social pressure towards using text messaging services as a

norm.

As indicated above, self efficacy in this context is the individual's confidence in

that adoption of a service will lead to the desired behavior (Bandura, 1982).

The determinants of self-efficacy are typically found in attributes of the

individual adopter, such as experience, skills and education. Even though it is

considerable variance in young users' skills and experience in using mobile

services (Oksman and Rautiainen, 2001; Grinter and Eldridge, 2001), these

users are generally believed to be among the more experienced and skillful

users of these services (Ling, 2001c; Skog, 2002). For example, Oksman and

Rautiainen (2001) found that adolescents found mobile phones to be a more

controllable technology than PC's. Thus, one may expect that self efficacy in

general will be higher among young users than among other users in general,

and thus, of less importance as a determinant of adoption.

A variety of conditions may facilitate or inhibit the use of mobile services. In

general, lack of facilitation is believed to reduce the perceived behavioral

control of a service or technology. Examples of such conditions are price,

service and terminal availability, support, roaming and interconnect, security

issues and service compatibility. In general, these conditions are controlled by

the facilitators (operators, service providers) and individual users (through their

resources). Recent developments of services particularly for the young

segment, and the widespread use of prepaid service plans particularly designed

for young users suggest the facilitating conditions controlled by facilitators are

perceived as good. In addition, the social networks of young users function as

support networks trough the interaction mechanisms of digital, symbolic and

social capital discussed above. On the other hand, young users in general have

limited financial resources. However, prior studies (Grinter and Eldridge, 2001)



SNF Report No. 23/02

51

have shown that when compared to voice services, text messaging services

were believed to be cost efficient services. Still, other studies (e.g. Karlsen et

al., 2001) have shown a cost consciousness among young users that obviously

makes facilitating conditions of importance to young users. In particular,

Carroll et al. (2002) mentioned the issue of hidden costs that appear after users'

appropriation as a particularly important determinant of what they call

disappropriation - that the users stop using a service after an initial adoption.

The inclusion of behavioral control in TPB has been an important contributor

to its explanatory power. In general, we have argued that the determinants of

behavioral control are believed to be less important to young users than other

users because of their experience and skill in using text messaging services and

the facilitation of services supporting regular text messaging use offered by

operators and service providers to the young user segment. Financial resources

and pricing, however, is indirectly believed to be an important determinant of

behavioral control due to both limited resources among young users and recent

findings that these users are more price sensitive than previously assumed

(Karlsen et al., 2001). However, their perception of text messaging as cost

efficient services makes their perceptions of behavioral control of these

services less important as a determinant of adoption than of voice services.

Thus, behavioral control is believed to be of less influence to young users'

adoption of text messaging than to their adoption of other services or to the

adoption of services in general among other users.

Implicit in our presentation of the model and its concepts and relationships, we

have suggested several hypotheses. In this report, however, no hypotheses have

been explicitly formulated. The main propositions we make are: First, that

adoption models provide a valuable basis for going from the description of the

adoption of mobile services towards explaining it. Second, that traditional
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adoption models need modifications and extensions when being applied to the

adoption of mobile services. In the following, an empirical study is reported in

which we investigate these propositions when applying the model to explain

the adoption of text messaging services among young users.
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3. METHODOLOGY

Four purposes should be mentioned of this study. One is to review the literature

on adoption of mobile services and to propose an adoption model. A second is

to develop measures of the model that are reliable and valid. A third is to test

the adoption model proposed, and a fourth is to compare the results of the

adoption model when applied to young users' adoption of text messages with

previous adoption studies conducted on mobile services (Pedersen, 2001;

Pedersen, forthcoming). Thus, a survey was conducted among young text

messaging users. We present the design, sample and measures used in the

survey here.

3.1 Design, procedure and sample characteristics

A simple one-group posttest design was applied in which respondents were

recruited from three upper secondary schools in the Agder region. The three

schools were "Tyholmen videregående skole" in Arendal, "Dahlske

videregående skole" in Grimstad and "Flekkefjord videregående skole". Table

3.1 shows the number of citizens in the three local regions, the number of

students at each school and our sample size for each region.

Table 3.1 Sample by region
Region Population School population Sample size

Arendal 39547 513 363

Grimstad 18052 350 231

Flekkefjord 8866 194 64

Total 66465 1057 658

From table 3.1, we find that the overall response rate was 62.3%, with the

lowest response in Flekkefjord.
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The survey was administered by school contacts (typically the principal's

secretary). The school contacts had a direct dialogue with individual teachers,

and the survey was distributed during a social science-oriented class. In

Flekkefjord we were not allowed to distribute the survey during class, and

consequently, a lower response rate was obtained. The students answered the

survey questionnaire individually and returned their answers using briefcases

put up in school traffic areas. To motivate subjects for participating, gift

certificate drawings were used at all schools. All data were anonymous, and

answers were checked for careless response.

The generally high response rate of the survey indicates that there are few

systematic differences between respondents and non-respondents in the survey.

The demographic characteristics of the sample are shown in table 3.2.

Table 3.2 Demographic characteristics of the sample (in % of total)
Age (N=653) Sex (N=654)
< 16 0.5
16 21.4
17 29.6
18 33.8
19 12.1
> 19 2.6

Male 44.3
Female 55.7

Naturally, subjects between the age of 16 and 19 represent most of the sample.

There is little difference in the distribution of age across the three schools. A

somewhat larger proportion of female than male subjects responded, a

difference that is consistent across all schools. Because we do not have

population data on age and gender at the three schools, we can not tell whether

there are systematic differences in age and gender distribution of sample and

population. However, when compared to age and gender statistics from
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comparable upper secondary schools in general, the sample seems

representative of upper secondary school students.

3.2 Measures

In the questionnaire, subjects were first asked about their use and intentions to

use specific services. Then, the "stimulus material" was introduced with the

following text: "We now want you to focus on text messaging services that in

different ways are used to keep or get in contact with others. Examples of such

services are sending text messages to friends and family, chat services and flirt

services. Using SMS to receive logos and ring tones is not relevant here". This

statement represents the stimulus used to introduce the service context to

subjects. Thus, the interpretation of all measures should be made within this

context.

The model in section 2.5 includes 14 concepts: Ease of use, usefulness,

expressiveness, enjoyment, attitudes towards use, external influence,

interpersonal influence, subjective norm, self-control, self-efficacy, facilitating

conditions, behavioral control, intention to use and actual use. Most of these

concepts are well founded in adoption, uses and gratification, or domestication

research literature reviewed in section 2. Consequently, the construct validity of

these concepts is in general considered acceptable. Newer concepts, such as

enjoyment, self-control and expressiveness have been given particular attention

in section 2, and will also be given particular attention in the validity discussion

below, and in section 5.

To measure the concepts, a questionnaire was designed containing multiple

measures of each of the 14 concepts. In the questionnaire, the concepts were

measured by the subjects indicating their agreement with a set of statements

using a seven-point scale ranging from "strongly disagree" to "strongly agree".
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Some concepts were measured using seven-point scales of bipolar adjectives.

The questionnaire is found in appendix A. The measures of the traditional TAM

part of the model are shown in table 3.3.

Table 3.3 Measures of the traditional TAM part of the model
User friendliness Usefulness Attitude towards

use
Learning to use text
messaging services is easy
to me

Using text messaging
services make me save time
when staying in contact with
friends and family

Good/bad

It is easy to make the text
messaging services do
what I want them to

Text messaging services
make me more social and
available

Wise/foolish

My interaction with text
messaging services is clear
and understandable

Text messaging services
make me a person it is easier
to stay in contact with

Favorable/
unfavorable

I find it easy to understand
and interpret text
messages

Text messaging services are
useful to me when staying in
contact with friends and
family

Beneficial/harmful

I find it easy to use text
messaging services

Text messaging services
make my contact with others
better

Positive/negative

α=0.87 α=0.87 α=0.87

Table 3.3 also shows Cronbach's α for all the measures of the traditional TAM

part of the model. Ease of use was measured using five items developed from

adapting the original items of Davis et al. (1989) to our setting. Similar

operations are found also in Taylor and Todd (1995) and in Battacherjee

(2000). Usefulness was measured using five items indicating the original

dimensions of time saving, improvement, efficiency, usefulness and quality

suggested by Davis (1989). Because the setting of text messaging services is an

everyday life situation, the original items of Davis had to be converted into

more "everyday life" terms and adapted to the context of "staying in contact
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with others" as the main instrumentality of the service. Finally, attitude towards

use was measured using five bipolar adjectives indicating different aspects of

the subjects' attitude towards use. The items were very similar to those used by

Davis (1989), Taylor and Todd (1995) and Battacherjee (2000).

The measures of the extended TAM are shown in table 3.4.

Table 3.4 Measures of the extended TAM
Enjoyment Expressiveness
I find using text messaging
services entertaining

Text messaging services is something I often talk
with others about or use together with others

I find using text messaging
services pleasant

Text messaging services is something I often
show to other people

Using text messaging
services is exciting

I express my personality by using text messaging
services

It's fun to use text
messaging services

Using text messaging services gives me status

α=0.93 α=0.74

The enjoyment concept of this study was defined as incorporating a group of

gratifications identified in studies of the Internet as "enjoyment" (Pappacharissi

and Rubin, 2000), of ICQ as "entertainment" (Leung, 2001), of mobile phones

as "relaxation" (Leung and Wei, 2000), of pagers as "fun-seeking" (Leung and

Wei, 1999b), and of text messaging as "nutz-spaz" (Höfflich and Rössler,

2001). To cover these elements of enjoyment, a four item scale was developed

collecting items from uses and gratification scales. The first of the item covers

the "entertainment" conception, the second the "relaxation" conception, the

third item covers the "excitement" conception also found in studies of video-

game and TV-gratifications (Sherry et al., 2001), and the last is a general item

covering the "fun-seeking" gratification. The wording of each item is taken

from uses and gratifications studies reviewed above.
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The need to include expressive use of mobile services is obvious in our review

of both uses and gratifications and domestication research above. However, the

choice of a particular concept - "expressiveness" - as a perceived attribute of a

service or technology is unique in our model. The term has been used in social

psychology of individuals' general ability to express their emotions or identity.

For example, in family relationship studies it is used as a measure of how well

emotions are expressed by parents and children and how this influences family

relationships (Cassidy et al., 1992). In research on identity formation and

personality, it is used as a measure of the relationship between what a person

believes about herself (what her potentialities are, see Schwartz et al., 2000, p.

507), and how she express herself, using the concept of "personality

expressiveness" (Waterman, 1993). In this line of research, a person expresses

herself through activities, and expressiveness is measured by subjects

indicating how important these activities are in expressing their identity. In

consumer research, the expressiveness concept has been extended from

individuals to products indicating how well a product express values beyond

instrumental utility (Mittal, 1994). Thus, value-expressive products are seen as

expressing the consumer's identity. While the expressiveness concept in

consumer research covers gratifications of prestige, fashion, pride and mood

stimulation, it primarily focuses issues of how products are used to "express my

personality" and are "compatible with how I like to think of myself" (Mittal,

1994, p. 258). Thus, items measuring these conceptions of expressiveness have

been included. In addition, expressive gratifications have been identified in

uses and gratifications research. For example, Arnett (1995) included "identity

formation" as a particular gratification of young users, Leung (2001) included

"express affection", "fashion" and "inclusion" as gratifications of ICQ-use, and

Leung and Wei (1999b, 2000) included "fashion and status" as a gratification

of both pager and mobile phone use. From these studies, the status item of table
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3.4 is included. Studies of text messaging use has shown how one of the most

important ways of expressing ones service use is to discuss the service with

others and to share it with others (Larsson, 2000; Grinter and Eldridge, 2001;

Kaseniemi and Rautiainen, 2002). Thus, items referring to this particular form

of expressiveness are included. Similar items, measuring the gratification of

sharing technology use with others - social interaction, have been included in

studies of video games as well (Sherry et al., 2001) and TV (Lee and Lee,

1995).

The measures of the subjective norm part of the model are shown in table 3.5.

Table 3.5 Measures of the subjective norm part of the model
External influence Interpersonal influence
Media is full of reports, articles and
news suggesting using text messaging
services is a good idea

Almost all of my friends use text
messaging services

Media and advertising consistently
recommend using text messaging
services

In the family and at work everybody
think using text messaging services
is a good idea

(*) At school it is advisable to use text
messaging services

My friends think that we should all
use text messaging services
My friends recommended I should
try out new text messaging services
or use them in new ways

α=0.63 α=0.73

Self-control Subjective norm
Generally, I want to do what my friends
think I should do

People important to me think I
should use text messaging services

Generally, I want to do what my family
and my teachers think I should do

It is expected that people like me use
text messaging services

(*) My friends/colleagues and I use the
same kinds of text messaging services

People I look up to expect me to use
text messaging services

α=0.90 α=0.80
(*) Item used in instrument but excluded in reliability measure and final
analysis
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The measure of external influence was based on three sources of influence -

media, society and profession (school). Thus it includes, integrates and extends

the measures used by Battacherjee (2000) and Taylor and Todd (1995). The

measure of interpersonal influence was based on Battacherjee's (2000)

extension of the measures used by Taylor and Todd (1995), and adapted to our

setting. As argued in section 2.5, self-control is believed to be a component of

or moderator of subjective norm. Self-control was measured by items reflecting

indirect indicators of self-control, such as resisting group pressure, superior

influence and group conformity. The items were mainly based upon a

subsection of the self-control measure suggested by Rosenbaum (1980). The

measure does not capture the whole range of the self-control components as

defined by Rosenbaum (1980), but includes some items from these more

complex self-control scales. Subjective norm was measured using two items

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). In addition, a general norm item was designed inspired by

sociological research on mobile service use (Skog, 2002).

The measures of the behavioral control part of the model are shown in table 3.6.

The measure of self-efficacy is based on the items used by Battacherjee (2000)

and Taylor and Todd (1995), but adapted to our context. The measure also

corresponds well to the extended user resources part of the "resources" scale of

Mathieson et al. (2001).
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Table 3.6 Measures of the behavioral control part of the model
Self efficacy Facilitating conditions Behavioral control
I am able to use
text messaging
services without the
help of others

(*) I am given the necessary
support and assistance to use text
messaging services

I feel free to use the
kind of text
messaging services
I like to

I have the
necessary time to
make text
messaging services
useful to me

I have the financial resources
required to use text messaging
services

Using text
messaging services
is entirely within
my control

I have the
knowledge and
skills required to
use text messaging
services

I have access to the necessary
technology required to use text
messaging services

I have the necessary
means and
resources to use
text messaging
services

I am able to use
text messaging
services reasonably
well on my own

The text messaging services I use
are stable and support other means
of staying in contact with friends
and family
My service provider/operator
facilitates the use of text messaging
services
There are no compatibility
problems related to the text
messaging services and other
services I use to stay in contact
with friends and family

α=0.79 α=0.75 α=0.66
(*) Item used in instrument but excluded in reliability measure and final
analysis

To test the discriminant validity of self-control and self-efficacy measures, a

principal components analysis of the items is shown in table 3.7.
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Table 3.7 Principal components analysis of the self-control and self-efficacy
items (loadings below 0.30 not shown)
Component Self-

cont. 1
Self-

cont. 2
Self-
eff. 1

Self-
eff. 2

Self-
eff. 3

Self-
eff. 4

1 0.69 0.74 0.87 0.85
2 0.91 0.92

The principal components analysis extracted two factors with eigenvalues

greater than 1. Cumulative explained variance of these two factors was 70.0%.

The factors correspond well to the items intended to measure the original self-

efficacy measure of the decomposed TPB-model and the new measure of self-

control suggested as a moderator of subjective norm in our model.

The measure of facilitating conditions is based on the same sources as the self

efficacy measure. It also extends these measures with specific items related to

the infrastructure of mobile services and the facilitation of service usage by the

user's provider or operator. The measure of behavioral control is almost

identical to the measure applied by Battacherjee (2000) and Taylor and Todd

(1995). The reliabilities of the measures are indicated in table 3.6.

Finally, intention to use and actual use was measured by presenting 22 text

messaging services organized by user context and complexity to the subjects.

The subjects were asked to indicate how much they had used and intended to

use these services on a 7-point scale form "very little or not at all" to "very

much". Use and intention to use were aggregated over the 22 items. The

measure of actual use had a reliability of α=0.82 and intention to use had a

reliability of α=0.85. To comply more fully with the measures of adoption

research, intention to use was also measured with a three item scale adapted

from Battacherjee (2000) and Mathieson (1991). This measure had a reliability

of α=0.79. Actual use was also measured in more traditional ways, and a

psychometric measure consisting of three items similar to that used in several
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adoption research studies had a reliability of α=0.91. In addition, actual use

was measured as the number of text messages sent pr. day and the amount of

money spent on voice and text messaging services pr. month. The correlation

between the psychometric measure and the measure of the number of text

messages sent is r=0.62.

All our traditional measures are based upon previously validated measures

(Venkatesh and Morris, 2000), and their reliabilities are considered acceptable.

There are two measures with a reliability coefficient α below the recommended

0.7 - external influence at 0.63 and behavioral control at 0.66. The

consequences of a possible low reliability of these measures are discussed in

sections 4 and 5. All new measures not traditionally used in adoption research

have been validated conceptually, and they have shown very good reliabilities.

In addition to the measures of the model, we measured innovativeness, gender,

age and subscription plan. Innovativeness was measured adapting Goldsmith

and Hofacker's (1991) product innovativeness scale to our setting of mobile

services. Goldsmith (2001) has also applied this innovativeness scale to

Internet users as a measure used to identify innovators, majority users and

laggards. We applied exactly the same items as those used by Goldsmith except

from replacing the term "Internet" in Goldsmith's items with the term "mobile

services". The measure had a reliability of α=0.91. The measure has also been

used by Agarwal and Prasad (1998) studying the innovativeness of Internet

users. When compared to a previous study on mobile commerce services among

early adopters, our subjects had a mean innovativeness of 10.5 and a standard

deviation of 6.0 as compared to the mean innovativeness of 33.0 and a standard

deviation of 8.4 of the early adopters. This indicates that we have not

systematically recruited innovative or early adopter users. Age and gender were

simply measured by the subjects indicating their age in years and their sex. The
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questionnaire was pre-tested using 12 early undergraduate student subjects of

Agder University College.
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4. RESULTS

In this section, we present the results of the study. The section is organized in

three sub-sections. First, we present some of the descriptive results from the

study, such as demographics, service usage and usage intentions. We then turn

to the testing of the proposed model in section 2. Finally, we investigate

different versions of the model organized by gender and innovativeness.

4.1 Descriptive results

For demographic characterization of our sample, we refer to section 3. Of the

descriptive results of our study, two issues are of interest; the absolute levels

and differences in gender and age in the variables of the model in section 2, and

the results for actual use of services and user intentions. The means and

standard deviations of the variables in our model are shown in table 4.1.

The means of table 4.1 should not be interpreted as relative levels that may be

compared across variables. However, the absolute level of the means and their

corresponding standard deviation may be given a preliminary interpretation.

For example, ease of use generally seems to be high and the attitudes towards

use of these services seem to be positive.
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Table 4.1. Descriptive statistics for the variables
Variable (*) Mean St.dev. Sex Age
Ease of use 5.81 1.05 **- *-
Usefulness 4.51 1.49 **- *-
Enjoyment 4.02 1.63 **-
Expressiveness 2.43 1.13 **- **-
Attitude towards use 4.97 1.25 *-
External influence 3.78 1.45
Interpersonal influence 3.72 1.23 **-
Self-control 5.28 1.39 **- *+
Subjective norm 3.42 1.65
Self-efficacy 5.77 1.19
Facilitating conditions 4.82 1.23
Behavioral control 3.85 0.85
Intention to use 4.28 1.57 **-
Actual use 3.07 1.64 **-
(*) All scales are transformed to the original 7-point scale. The self-control
scale has been reversed. For sex and age, * and ** means there are significant
relationships between the variables and gender or age at the 0.05 and 0.01
levels of significance, respectively. For sex, -signs means larger values among
female users, while for age, -signs mean negative relationship with age. The +
signs represent the opposite.

The perception of ease of use is confirmed by the high level of self efficacy. In

addition, the facilitating conditions indicate that these users perceive text

messaging services as well facilitated. Somewhat surprising is the low level of

expressiveness associated with these services. However, this level can not be

interpreted as a low influence of this variable because it is the relationship

between this variable and intention to use that is relevant, not its absolute level.

More interesting though is that table 4.1 also shows that there are significant

differences in the variables for male and female users and that there are

significant relationships between the variables and age. Thus, female users

perceive text messaging services as significantly more easy to use, useful,

enjoyable and expressive. Consequently, they both use and intend to use these

services more than male users. Somewhat more surprising is the higher level of
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self-control of female users. However, this finding is less relevant because we

primarily treat self-control as a moderating component of subjective norm.

There are also significant relationships between age and ease of use, usefulness,

expressiveness, attitude, interpersonal influence and self control. Generally, the

relationship is negative so that older users perceive text messaging as less easy

to use, useful and less expressive. In addition they are more negative towards

these services. Finally, they are less influenced interpersonally and have more

self-control.

The second category of descriptive results is service use and intentions to use

services among the respondents. In table 4.2, the results of our analysis of

actual use and intentions to use particular services are shown. The table shows

the mean evaluations of actual use and intentions to use each of the 22

investigated mobile services.

From table 4.2 we see that actual use and intention to use are fairly similar for

each service. The services most in "demand" are ordinary text messaging,

message sharing, phone number services, animated messages, and the new

MMS-services. However, it is not clear if respondents have understood the

contents of the MMS-service because at the time of the survey, this service was

not generally available.
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Table 4.2 Actual use and intention to use mobile services
Variable (***) Actual use Intention Sex
Send ordinary message to friends or family 4.94 (-) 4.77 (**) **-
Send animated message to friends or family 2.19 (+) 2.23 (*) **-
Send message to a group of friends or family 1.92 1.95 **-
Send message to unknown 1.41 (-) 1.34 (**)
Sharing message with others on the phone 3.13 (-) 3.00 (**) **-
Sharing message with others on the Internet 1.12 1.15
Multimedia messaging 2.18 2.21 **-
Answering service for voice 1.92 (+) 1.98 (*) **-
Voice phone meeting service 1.19 (+) 1.27 (**)
Mobile access to calendar or board sharing 1.08 (+) 1.17 (**)
Find out who has a number 3.13 3.13 **-
Find out where someone are 1.38 (+) 1.64 (**)
Mobile service for contact personals 1.06 1.07
Mobile service for chatting with friends 1.45 (+) 1.50 (*)
Mobile service for chatting with unknown 1.10 1.12
Mobile flirt service 1.18 1.22 **+
Location based mobile flirt service 1.11 (+) 1.18 (**) **+
Send messages for display during TV-program 1.55 (-) 1.50 (*)
Mobile discussion forum access 1.08 (+) 1.12 (**)
Mobile service for checking email 1.26 (+) 1.59 (**) **+
Mobile service for sending email 1.22 (+) 1.52 (**) **+
Mobile service for sending group email 1.15 (+) 1.30 (**) **+
(***) Minus signs indicate lower intention than actual use, and plus signs the
opposite. (*) and (**) indicates difference is significant at levels 0.05 and 0.01
respectively. For sex * and ** indicates if there is a relationship between the
variable and use or intention to use, - indicates higher use or intention among
female users and + the opposite.

Even though there are no large differences between actual use and intentions to

use, many of the differences are significant. Worth noticing is the anticipated

reduction in intended use of ordinary text messaging. The observed difference

in use and intentions represents a 3.5% reduction in service use if actually

fulfilled. Worth noticing is also the increase in intention to use location based

services and mobile access to email services. We also notice that there are

significant differences in use or intention to use between female and male users.

While female users show more interest in traditional text message services,



SNF Report No. 23/02

69

male users show significantly more interest in flirt services and mobile email

access. There is no relationship between age and use or the intention to use any

of these services

A factor analysis of the intention to use particular mobile services in the next

six months was performed. In the original service listing, two items were

related to voice services and one item was without any particular factor score.

The resulting 19 items were analyzed using principal components analysis and

varimax rotation. This gave a factor structure of five factors explaining 63.3%

of the variance in the material. The resulting factor structure is shown in table

4.3.

Table 4.3 Factor structure of intention to use services for the next six months
Variable (*) F-1 F-2 F-3 F-4 F-5
Ordinary message 0.77
Animated message 0.79
Message to group 0.52
Sharing message on phone 0.65
Organizing messages on Internet 0.78
Multimedia message 0.79
Calendar or board sharing 0.43 0.44
Find out who has a number 0.57
Find out where someone are 0.49 0.50
Contact personals 0.75
Chat with friends 0.74
Chat with unknown 0.42 0.69
Flirt 0.80
Location based flirt 0.78
Message during TV-program 0.51
Discussion forum access 0.46 0.45
Check email 0.93
Send email 0.91
Group email 0.82
(*) Factor loadings below 0.4 is not shown
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Based upon the identified factor structure, we have chosen to interpret the

factors 1-5 as "text", "email", "flirt", "chat" and "organize". A few of the

variables have high loadings on more than factors, but this often reflects the

duality of a service. For example, discussion groups are used for getting in

touch with new people as well as for interest based discussion. Of these

services, "text", "flirt" and "chat" are traditionally SMS-based services. The

other "email" and "organize" services may be accessed by SMS in other ways.

Analyses of variance were conducted with gender as independent variable.

These analyses showed that there are significant differences in the intention to

use "text", "email" and "flirt" services between male and female respondents.

There is a higher intention among female users to use "text" services and a

lower intention among these users to use "email" and "flirt". There are no

differences in the intentions to use "chat" and "organize" services. There is no

relationship between age and the intention to use these categories of services.

4.2 Testing the adoption model

The model estimation section is organized in two sub sections. We first

estimate and analyze the measurement model. Based upon the analysis of

measures in section 3 and the results of the estimation, we discuss the validity

of our measurement model. We then turn to the relationships of the model

proposed in section 2.

4.2.1 Measurement model

In section 3, the reliability of all measures was discussed. The coefficient alpha

of external influence was 0.63 and behavioral control was 0.66. The rest of the

measures were found to have acceptable reliabilities. Thus, a test of the

complete measurement model is necessary to establish the reliability of
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complete set of variables. In table 4.4 the results of a confirmatory factor

analysis of the measurement model is shown.

Table 4.4 Confirmatory factor analysis of measurement model

Measure Value
χ2/df 2.783
NFI 0.975
RFI 0.970
CFI 0.984
RMSEA 0.052
df 524

Table 4.4 shows that the measurement model has good fit4. All regression

coefficients between items and theoretical constructs are significant at the 1%

level. Based upon the analysis of reliability in section 3 and the good fit of our

complete measurement model, we conclude that the complete model has

sufficient reliability despite the somewhat low coefficient alpha of two

individual variables.

4.2.2 Model relationships

All structural models were investigated using the whole or parts of the

measurement model presented above. In table 4.5, the different models that

have been tested are listed.

4 We generally employ parsimony adjusted measures of fit only. According to Browne and
Cudeck (1993) cited in Arbuckle and Wothke (1999), a RMSEA less then 0.08 is acceptable.
According to Bentler (1989) cited in Battacherjee (2000), χ2/df should be less than 5,
preferably less than 2, and all other indexes should be close to 1 (Taylor and Todd, 1995). In
general, we apply the rules of χ2/df≈2 or better, RMSEA<0.08 and all other indexes ≈1.
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Table 4.5 Models tested
Model number Description Model type
Model 1 TAM Traditional
Model 2 Extended TAM Modified and extended
Model 3 TRA Traditional
Model 4 Extended TRA Modified and extended
Model 5 TPB Traditional
Model 6 Extended TPB (complete

model)
Modified and extended

To simplify comparisons of the different models to the reader, we first report

the three traditional models. These models are nested versions of each other.

Thus, they are more easily compared. We generally report the most complex

model first and then investigate how much explained variance or fit is lost by

introducing the more parsimony model. In table 4.6, important fit and explained

variance measures are shown for each of the three traditional models.

Table 4.6 Fit and explained variance of traditional models
Model Description χ2/df CFI RMSEA R2 Intention R2 Use
Model 1 TAM 3.277 0.99 0.059 57.8 45.0
Model 3 TRA 3.351 0.98 0.060 56.4 43.7
Model 5 TPB 3.204 0.98 0.058 59.2 50.1

From table 4.6 we see that all models have acceptable fit. The parsimonious

TAM-model shows very good fit primarily because we use parsimony-adjusted

measures of fit. When comparing explained variances, some surprising results

are found. First, the most complex model explains a large amount of the

variance in both use and intention to use. Some explained variance in intention

to use and actual use is lost when simplifying the model into the TRA-model.

The most surprising, however, is that explained variance in intention to use and

actually use increase in the simple TAM-model. If we were to select among
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these models only, the parsimonious TAM-model would be the optimal choice.

It is a simple model with good fit and surprisingly high explained variance.

However, one of the main purposes of this report is to investigate if the

traditional TAM, TRA and TPB models need to be extended and modified

when applied to mobile service adoption. We have argued that the following

extensions and modifications need to be made: 1. Adding two new components

to the TAM-model - enjoyment and expressiveness; 2. Adding one new

component to the TRA-model - self-control; 3. Adding expectancy

relationships between influence and determinants of TAM; 4. Adding

relationships between subjective norm and TAM. In the following, extensions 1

is tested in model 2, while the rest of the modifications are tested in model 4.

Finally, the complete model adding behavioral control is tested in model 6. In

table 4.7 important fit and explained variance measures are shown of the three

extended and modified models.

Table 4.7 Fit and explained variance of the extended and modified models
Model Description χ2/df CFI RMSEA R2 Intention R2 Use
Model 2 eTAM 2.991 0.99 0.055 69.1 51.3
Model 2b eTAM+

cleaned
2.984 0.99 0.055 69.1 51.2

Model 4 eTRA 2.711 0.98 0.051 69.4 51.1
Model 4b eTAM+

expectancy
2.924 0.98 0.054 69.7 51.3

Model 6 eTPB 2.679 0.98 0.051 73.9 58.1
Model 6b eTPB+ no

norm
3.036 0.98 0.056 73.6 58.5

From table 4.7 we see the estimation results of the three main models based

upon our model in section 2. First, model 6 is the full model of section 2, model

4 is the model without behavioral control, and model 2 is the model without

subjective norm. When comparing these results, we make four important
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observations. First, the extended and modified models consistently have better

fit and more explanatory power than the original models of table 4.6. Thus, we

conclude that the additions and modifications we have suggested from uses and

gratifications and domestication research consistently improves our adoption

model when compared to the original TAM, TRA and TPB models. Second,

little is lost or gained in parsimony adjusted fit when going from the complex to

the simpler TRA or TAM models. Third, when eliminating behavioral control

in the model, much explained variance in both intention to use and actual use is

lost. In general, behavioral control contributes to an increase in explained

variance of approximately 4% in intention to use and 7% in actual use. Fourth,

nothing is lost in explanatory power when eliminating subjective norm in the

model. This is consistent with the findings of table 4.6 and implicates that

subjective norm has no explanatory power in our model. We have also

investigated details in our model by making several small adjustments to the

three models 2, 4 and 6. The results of these estimations show that, given

acceptable fit, model 6 has the greatest explanatory power. In figure 4.1, the

explained variances and regression coefficients of model 6 is shown.
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Figure 4.1 Estimation of the model in section 2 (Model 6)

In figure 4.1 standardized regression coefficients are shown along each arrow.

Significance is indicated by (**) representing significance at the 1% level. In

the squares representing each of the predicted variables R2 is shown. In the

model of figure 4.1, expectancy relationships are not included due to high

complexity and recursive relationships in the model. However, expectancy

relationships are explicitly investigated below. From figure 4.1, we observe that

the relationship between expressiveness and attitudes, external influence and

subjective norm, and between self-control and subjective norm are not
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significant. Most important however, is that the relationship between subjective

norm and intention to use text messaging services is not significant. Thus, the

model comparisons made in table 4.7 is well documented in the relationships of

model 6 as well, and this implies that the modifications of the theoretical model

of section 2 seem necessary.

In model 6b, subjective norm is eliminated and behavioral control retained.

This model clearly demonstrates the lack of explanatory power of subjective

norm. In model 4b we have eliminated subjective norm and included

expectancy relationships. However, no explanatory power is gained from this,

implicating that expectancy relationships are not important in our model.

Finally, we have cleaned up insignificant relationships in model 2b and re-

estimated the modified and extended TAM-model.

To summarize, our results show that the modifications and extensions to

traditional adoption models that were suggested in section 2 are important

when explaining the adoption of mobile services. They also show that

subjective norm is not important when explaining the adoption of text

messaging services. Thus, there seem to be a choice between two modified and

extended models - one including behavioral control and a simpler, extended

version of the TAM-model. In this choice complexity must be evaluated against

explanatory power. However, because our fit measures are adjusted for

complexity, they suggest one should focus explanatory power and only choose

the simpler model for practical reasons. For example, the simpler model may be

chosen because it is easier to apply when used for evaluating the adoption

potential of services. For scientific purposes, however, the adjusted version of

model 6 should be chosen. In figure 4.2, this model has been illustrated

including explained variances and regression coefficients.
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Figure 4.2 Model including behavioral control (insignificant relationships and
underlying component removed)

In figure 4.2 standardized regression coefficients are shown along each arrow.

Significance is indicated by (**) representing significance at the 1% level. In

the squares representing each of the predicted variables R2 is shown. The

relationships are as expected from the model in section 2 except for the

relationship between behavioral control and actual use. For example, the new

variable expressiveness is important in explaining usefulness and intentions,

and enjoyment is important in explaining usefulness, attitudes and intentions.

Thus expressiveness, and in particular, enjoyment are important predictors of

text messaging use. Attitudes, usefulness and behavioral control are found to

have approximately equal influence on intentions to use. However, the finding

that is most difficult to comprehend is the negative relationship between

behavioral control and actual use. When investigating the relationship between

the self-efficacy and facilitating conditions components of behavioral control
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and intention to use and actual use, we found that there is only a significant

relationship between the facilitating conditions component and intentions and

only between self-efficacy and actual use. The relationships are illustrated in

figure 4.3.

Figure 4.3 Relationships between components of control and use measures.

Thus, it is the self-efficacy component of behavioral control that relates

negatively to actual use, and the facilitating conditions component that relates

positively to intention to use. Thus, the relationships may be interpreted as

follows: The better I feel the service is facilitated, the more I intend to use. The

more I intend to use it, the more I use it. The more I feel I control use of the

service, the less I actually use it. These findings indicate that there is an

element of perceived addiction to the actual use of text messaging services. In

fact, it seem that users that feel they are in control of the service use less and

users that feel that they are not in control of the service use it more, given

similar levels of intentions to use. These findings are also partly supported by

the relatively large number of traditional text messaging services where users

have intentions of using the service less than they do today. However, the

relationship is not as one would expect if applying TPB to explain the addiction

to practices that are socially unaccepted. In that case, intention to use and actual

use are both negatively related to self-efficacy, actual use is positively related

to facilitating conditions, and no relationship between intention to use and

actual use is to be expected. Arguments for a similar relationship, and a similar
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importance of "perceived addiction", may be found in LaRose et al.'s (2001)

study of Internet uses and gratifications. They suggest introducing the concept

of deficient self-regulation as a determinant of use, but what we have observed

may perhaps better be categorized as "perceived deficient self-regulation".

Some of the literature on television addiction (e.g. Finn, 1992) may provide

further insight into the observed relationships.

4.2.3 Gender differences in adoption models

Recent findings in diffusion and domestication research indicate that there are

gender differences in the adoption and use of text messaging services. For

example, female users have been observed to use text messaging more than

male users in all comparable age categories, and they have been observed to

more frequently share messages and use longer messages. When estimating the

same models for both female and male users, we may expect to observe some

differences in models. In table 4.7, the results of our estimations of the three

different extended and modified adoption models are shown.

Table 4.7 Fit and explained variance of the extended and modified models
Model Description χ2/df CFI RMSEA R2 Intention R2 Use
Model 2 Female 2.265 0.98 0.059 67.0 51.1
Model 2 Male 2.012 0.98 0.059 71.7 50.0
Model 4 Female 2.089 0.98 0.055 68.0 50.9
Model 4 Male 1.901 0.98 0.056 72.1 50.4
Model 6 Female 2.041 0.98 0.054 73.3 55.4
Model 6 Male 1.834 0.97 0.054 76.9 60.8

In general, the same patterns in goodness of fit and explanatory power are

observed for these models as for the general models in section 4.2.2. However,

the pattern is most similar for female users indicating a loss in explanatory

power when removing behavioral control and little loss in explanatory power
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from removing subjective norm. In figures 4.4 and 4.5, model 6 is estimated

and illustrated for female and male users.

Figure 4.4 Estimation of the model of female users

From figure 4.4, we see that the model is very similar to the general model

estimated in section 4.2.2. There are some differences in the absolute value of

coefficients but these may not be interpreted as relative differences between the

two models. However, the relationship between usefulness and intention to use

is not significant in this model, and the relationship between subjective norm
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and attitudes is significant at the 1% level. In figure 4.5, the corresponding

model for male users is illustrated.

Figure 4.5 Estimation of the model of male users

From figure 4.5 we observe that this model is also very similar to the general

model of section 4.4.2., but there are some important differences in details. The

most important difference is that while subjective norm was not significant in

explaining intention to use in the general model and in the model of the female

users, it is significant at the 5% level in this model. The second difference is

that while the relationship between usefulness and intentions is significant in
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both the general and male user models, this relationship is not significant in the

model of female users. A third difference is that while the relationship between

subjective norm and attitudes was significant for female users, it is not

significant for male users. There are also some notable differences in levels of

the standardized coefficients. Most obvious are that the coefficients of

enjoyment are generally higher among male users and the coefficients of

expressiveness are generally higher among female users. To conclude, while

female users are influenced by attitude-driven relationships, male users are

influenced more by direct instrumentality and subjective norm. This is rather

surprising. However, it may indicate a more consistent structure of

gratifications among female users and a more dual structure of gratifications

among male users. Further analysis of gender differences in the adoption of

mobile services may thus be interesting.

4.2.4 Differences in adoption models of early and late adopters

Findings so far, and the theory presented in section 2, suggest that adoption

models may differ for different services, user segments and points of time

during the diffusion process. Because text messaging services are investigated

at a specific time in this report, we have no possibility of investigating the first

and second of these suggestions. We have, however, in section 4.2.3 shown that

the adoption model varies with gender. Related to how adoption models vary

with time is the different user categories addressed over time during a diffusion

process. As in diffusion research, early adopters may be treated as a separate

user segment with their own requirements for adoption when compared to late

adopters. We have previously argued that the innovativeness of subjects with

respect to their use of mobile services is a good variable when identifying early

adopters of mobile services (Pedersen, 2001). Thus, the innovativeness measure

of our study may be used to identify the adoption models of early and late
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adopters. To simplify, we have used the measure to split our sample in two

categories of users. Users with innovativeness higher to or equal to the mean

are considered early adopters (innovators) and the rest of the subjects are

considered late adopters.

In figures 4.6 and 4.7, the adoption models based upon model 6 of section 4.2.2

have been estimated for early (innovators) and late adopters respectively.

Figure 4.6 Estimation of the model of early adopters
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The model of figure 4.6 showed good fit with χ2/df=1.844, CFI=0.97 and

RMSEA=0.058. In figure 4.7, the corresponding model for late adopters is

shown.

Figure 4.7 Estimation of the model of late adopters

The model of figure 4.7 showed good fit with χ2/df=2.068, CFI=0.97 and

RMSEA=0.052. When compared to the model of early adopters four

observations are of interest. First, subjective norm is significant in the early
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adopter model and not in the late adopter model. At first sight, this seems to

disagree with our first expectations of early adopters as self-confident

innovators. However, when looking more carefully into what subjective norm is

- the expectation of others that I should use a particular service, it is obvious

that it is expected of early adopters of mobile services to be using text

messaging services, while this is not necessarily expected of late adopters. The

second observation is that ease of use is more important to early adopters. Even

though these users are skilled users, they still appreciate ease of use. Third,

early adopters seem to have a very strong relationship between behavioral

control, intentions and actual use. If this is explained by a relationship of

addiction as suggested in section 4.2.2, early adopters certainly seem more

addicted to the use of text messaging services than other users. This may also

be supported by the large difference in text messaging use among early

adopters with a mean of 14.6 messages pr. month and late adopters with 3.3

messages pr. month (F=750.4, d.f.=369). The only result that is difficult to

explain and understand is that expressiveness does not significantly influence

intentions of early adopters.
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5. CONCLUSIONS AND DISCUSSION

This report has two main contributions. First, it presents and reviews literature

on communication services found relevant to the adoption of mobile

communication services and messaging services in particular. In the review,

findings from four different research traditions, diffusion, adoption, uses and

gratifications, and domestication research, are reported. From the review, we

suggest a theoretical model of text messaging services adoption particularly

suited to understand young users' adoption. The model is based upon the theory

of planned behavior, but modified and extended using important findings from

our review. The second contribution is the empirical results of a study applying

the model to young users' adoption of text messaging services in Norway.

Based upon these results, the theoretical model is modified, and a validated

model is suggested.

5.1 Conclusions

In the theoretical part of the study, we concluded that there are many theoretical

perspectives and studies of mobile communication services. Few attempts have

been made to integrate these findings into formal models suited for explaining

the adoption process of individual service users. This situation was somewhat

different than in a theoretical review of mobile information services we have

previously conducted (Pedersen, 2001). The difference is probably mainly due

to a longer tradition of treating mobile services as communication services and

thus, the investigation of their use and adoption in different research traditions.

As a basis for integrating many of these findings into an adoption model

suitable for hypothesis deduction and formal empirical test, we found the theory

of planned behavior useful. However, the theory had to be modified in several

ways. First, new concepts had to be added to the TAM-part of the model. We

added the concepts of enjoyment and expressiveness found relevant in studies
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of mobile services in uses and gratifications and domestication research.

Second, subjective norm and the TAM-part of the model should be better

integrated. After clarifying the relationship between intrinsic, extrinsic and

derived motivations and regular norms, we added a relationship between norms

and attitudes. Further, previous studies had shown external and interpersonal

influence to be important in an expectancy relationship between these concepts

and the TAM-part of the theory of planned behavior. Finally, we introduced

moderators of subjective norm into the model, particularly through the

introduction of the self-control concept.

These modifications make the theory of planned behavior better suited for

explaining the adoption of mobile communication services, in particular when

adopted by younger users. Even though no explicit hypotheses where proposed

in the theory section, the main implicit hypothesis was that this model was

better suited for explaining the adoption of text messaging services than the

original theory of planned behavior as specified by Taylor and Todd (1995).

However, the modified and extended adoption model suggested is well suited

for the deduction of formal hypotheses.

In the empirical part of the study, we conducted a survey analysis of young

users' adoption of text messaging services applying the proposed adoption

model. A total of 658 text messaging users mainly of age 15 to 20 participated

in the survey. An analysis of the model measures showed that the measures

were acceptably reliable. In particular, the new constructs suggested were

highly reliable, and were also found to fit well with the conceptual structure of

the model. Thus, they should be considered theoretically and empirically valid.

Nine explanatory adoption models were estimated. Three models based upon

the original TAM, TRA and TPB models and three versions of these models

based upon our proposed TPB-model were estimated. The final version of the
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TPB-model estimated was the suggested theoretical model. We also modified

each of these three models based on the empirical results. The results of these

estimations may be summarized in six findings.

First, when comparing the original TAM, TRA and TPB-models to our

extended and modified versions we found that the modified versions showed

both better fit and more explanatory power than the original model. Thus, our

proposition that to explain the adoption of mobile services, traditional adoption

models will have to be modified and extended, seems justified.

Second, the new concepts added to the TAM-part of the model contributed

much to the better fit and explanatory power of the extended and modified

models. Thus, the inclusion of elements of enjoyment and expressiveness to the

explanation of mobile services, at least among young users also seems justified.

Third, the argument that subjective norm should be moderated or extended with

components of self-control seems unjustified. There were no results in our

study that supported the addition of self-control elements to strengthen the

subjective norm concept. This was somewhat surprising because earlier studies

of mobile commerce service adoption had found this moderation to be

important.

The fourth and most surprising result was that for young users' adoption of text

messaging services, subjective norm did not seem to be a significant

explanatory variable at all. When compared to our earlier studies of mobile

services and to the research reviewed in section 2, this was surprising.

However, there is also research on adoption that suggests social influence is

replaced by more instrumental social gratifications of use that may not be

interpreted as norms. We discuss these issues below.
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The fifth finding was that despite the lack of support for including subjective

norm in the model, behavioral control still contributed significantly to fit and

explanatory power, and should be included in models of young users' adoption

of text messaging services. Finally, a rather surprising result was found in

almost all models on the relationship between behavior control, intention to use

and actual use. While a positive relationship was found between behavioral

control and intentions and between intentions and actual use, a negative

relationship was found between behavioral control and actual use. This

suggests behavioral control has a moderating relationship with actual use. A

decomposition of behavioral control showed that the reason was that self

efficacy was negatively related to actual use and facilitating conditions was

positively related to intentions. Thus, the moderating relationship may be

explained by some form of perceived addiction or perceived deficient self-

regulation to use text messaging services among young users.

The models were also estimated separately for male and female subjects and for

early and late adopters. In the analysis of gender differences we found that there

were important differences between male and female users' adoption models.

First, subjective norm was not significant in the female users' model, while it

was significant in the male users' model. Thus, female users are less influenced

by subjective norm in their adoption and use of text messaging services than

male users. There was also a difference in the direct relationship between

usefulness and intentions and in the determination of attitudes that suggested

female users are more driven by attitudes in their adoption process. Male users,

on the other hand have a dual structure in their adoption model in which both

norms and direct instrumentality are important. This is also further discussed

below.
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In the analysis of the segments of early and late adopters, we used Goldsmith's

(Goldsmith and Hofacker, 1991; Goldsmith, 2001) innovativeness measure to

determine which users where early and late adopters of mobile services in

general. We found several interesting differences in the adoption models of the

two user categories, but two are particularly interesting. First, despite our

expectations that early adopters are self-confident innovators, they are more

influenced by subjective norm than late adopters. However, this seems

reasonable, because it is expected of early adopters that they use the "latest

services", while this is not expected of late adopters. The second finding was a

stronger relationship between behavioral control, intentions and actual use of

the kind reported above of early adopters than late adopters. Thus, if this

relationship indicates a perceived addiction to using particular services, this

relationship is stronger among early adopters than late adopters.

Our findings have several implications for service providers and operators that

are trying to understand the behavioral adoption requirements of end-users.

First, our models generally show good fit and explanatory power. When

compared to the general results of other adoption research studies, explained

variances in intention to use of more than 70% and in actual use of almost 60%

is not common. This suggests the extended and modified adoption model

suggested here may be applied as a basis for designing adoption requirement

frameworks for practical use by service providers and operators. When

compared to our previous studies of mobile services there are considerable

differences in models across services and user categories. This suggests

adoption models and frameworks must be adapted specifically to particular

mobile services and user segments.

The finding that subjective norm did not influence intention to use text

messaging suggests norms are important only in particular user segments and at
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particular phases of the diffusion process. This suggests communication

methods based upon "word-of-mouth" and advertising should only be used for

particular user segments at particular stages of the diffusion process. In a way

there may be a "time window" that operators and service providers may have to

utilize if these marketing instruments are to be effective. Outside this "time

window", instrumental gratifications must be focused, and traditional forms of

facilitations are most effective for stimulating the adoption of mobile services.

Our extensions of the TAM-model show that gratifications of enjoyment and

expressiveness are very important to mobile services, at least for young users.

Service providers and operators may take these gratifications into

considerations and try to understand the complex instrumentality of mobile

services so that these services include elements of traditional usefulness, ease

of use, enjoyment and expressiveness.

From our results of the user segment analysis, we found that there are

considerable differences in male and female users' adoption process. These

finding may be used when designing the content of services (in the form of

differences in gratifications sought), when facilitating services (in the form of

pricing, support and skill requirements of services), and in the communication

process used to promote a service (in communicating differently to male and

female users). Our findings of differences in early and late adopters suggest

early adopters are a particularly important user group that often may be used as

a "key opener" in the diffusion process. However, the instrumentality,

facilitations and promotion of services to these users should be different from

that of other users, and our findings suggest what some of these differences

may consist of. Finally, the relationship between intention to use, actual use and

behavioral control suggest that mobile services may give the users a perception

of addiction to services that is a difficult "edge to balance". In particular for

young users, the perception of addiction under constrained financial resources
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may easily cause a general change in attitudes towards services use. This may

turn a large group of heavy users into light users over a very short period of

time. Thus, perceived addiction and its determinants and consequences should

be further investigated by industry players.

5.2 Discussion

Several threats to the validity of our conclusions may be relevant. Still, our

opinion is that most threats to the internal validity of our study have been

considered, but external validity is naturally an issue in an exploratory study of

the kind reported here. We have discussed the validity and reliability of our

measures in sections 3 and 4. Furthermore, our theoretical concepts are

generally well established and have previously been used and measured in

studies of ICT use and adoption. The reliabilities of some measures could have

been better, but when validated in the total measurement model, they were

found acceptable.

Of other issues that may have threatened the internal validity of our study is the

self-selection of subjects. For this to be a threat to validity though, the selection

procedure should systematically interact with our findings (importance of

entertainment and expressiveness, lack of influence of subjective norm etc.).

The high rate of response of the study and the distribution of subjects by age

and gender indicate that there are no systematic demographic differences

between our self-selected subjects and young mobile users in general. Still, the

methodology may favor response from subjects interested in text messaging

and subjects with a positive attitude towards these services. However, the data

collection procedure was designed so that all kinds of subjects were given an

opportunity to participate without other activities disturbing their participation

or response (in class). Further, it is not the level of use or level of positive or
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negative attitudes that are focused in this study, it is the relationship between

attitudinal concepts in the adoption model.

Even though we feel that the internal validity of the study is acceptable, there

are several threats to the external validity of the study. Generally, three issues

are relevant. To threaten external validity, the subjects, setting or time of the

study must be special in a way so that our conclusions do not generalize to

other subjects, settings and times. First, the subjects of the study were recruited

as representative of young users of mobile services. We have documented that

they are representative of that user category. However, they were recruited at

upper secondary schools focusing general theoretical subjects required for

university or college entrance. Students at these schools have previously been

believed to be more reflected and "mature" with respect to self-perceptions, but

this difference between different secondary school students is now more or less

eliminated. Also when considering subject selection as a treat to external

validity, the issue of interaction between selection and findings is relevant. For

example, self-selection of reflected subjects may well have reduced the

importance of elements of enjoyment and expressiveness rather than increased

it.

The setting of the study was created by the introductory text shown in section 3.

We have tested if the model could be used to predict the other service

categories evaluated in the study, such as flirt and chat services. However, these

models only explain some 5-10% of the variance in intention to use these

services. Thus, we may be quite sure that subjects have responded to the text

messaging services setting manipulation. The final threat to external validity is

from time. Text messaging services have reached a mature stage of diffusion -

almost all teenagers seem to use these services. Thus, time relevant threats are

believed to be less relevant than if the study had been investigating a service in
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early introduction. However, the maturity of the services naturally makes

adoption models developed for understanding the decision to initially adopt or

try out a service less valid. This is one of the reasons why a fairly general

adoption model was chosen as the basis for the study, rather than a complex

consumer choice model. Thus, we find that the internal and external validity of

our study are acceptable. That said, the study should still be treated as

exploratory. Generalization of our findings across user segments and services is

not recommended. Because priority was given to internal validity rather than

external validity, our conclusions are mainly relevant to understanding the

adoption decisions of young users using mobile communication services.

There are several surprising findings and lacks of findings in our study that

require further discussion. The most important of these is the lack of support

for subjective norm as a determinant of intention to use. The typical

explanation for this finding based upon the review of section 2 is that text

messaging services are no longer new services in the young user segment.

Thus, subjective norm is no longer important. This may seem a plausible

explanation, and further research on the change in social influence over the

diffusion process seems justified. However, we also found differences in the

influence of subjective norm by gender and user category. These findings

indicate that the influence of subjective norm may be more complex than

suggested above.

The other surprising finding worth discussing here is the relationship between

behavioral control, intention to use and actual use. While we suggested this

could be explained by some form of "perceived deficient self-regulation", the

relationships between intention to use, actual use and behavioral control or

perceived resources in static studies have also been discussed by Mathieson et

al. (2001 p. 95-96). They discuss possible reasons for including a direct
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relationship to actual use, and suggest two reasons for including it; "individuals

incorrectly estimating control over behavior" and "mismatch in the time of

measurement of intention and behavior". Our findings indicate that both issues

may be relevant in our study, but our suggested explanation of perceived

deficient self-regulation as an element of behavioral control has not been

discussed by Mathieson et al. (2001). The literature on addiction to media, in

particular television addiction, may provide further insight into these

relationships, and we suggest this is an issue for further research,

5.3 Further research

Even though the developed model seems promising in providing explanations

of adoption behavior and not just descriptions, our research needs to be

extended in several ways.

First, our model represents a cognitive and attitudinal model explaining the

adoption decisions of individuals using attitudinal concepts such as usefulness

and self efficacy. However, the determinants of these attitudinal concepts have

not been investigated. For example, service properties may determine perceived

usefulness, whilst individual traits may determine self efficacy. Furthermore,

operator characteristics may be an important determinant of perceived

facilitating conditions. Suggesting and testing such determinants are important

issues in our future research.

Second, the importance of both determinants and attitudinal concepts may

differ across mobile services. For example, the adoption of mobile commerce

services may be less dependent upon the determinants of subjective norm,

whilst these determinants, and the subjective norm concept itself, may be more

important for modeling the adoption of services for the management of social

relationships. Before service providers and developers can use our model as a
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basis for developing an adoption evaluation framework, more research is

needed on how the importance of the determinants and attitudinal concepts

differ across services.

Third, the same may be true for different categories of users. In this study we

found rather big differences in adoption models when comparing male and

female users and when comparing early and late adopters. Thus, we will also

extend our research to investigate the adoption decisions of users of various

categories.

Finally, adoption models may change over the diffusion process of a

technology. At least three issues are of relevance her. One is the change in how

a service is perceived in society over the diffusion process. This process is the

main reason for suggesting that the influence of subjective norm will be less for

mature technologies and services. The other issue is that individuals' adoption

models may change as they learn to use particular technology or service

platforms, and this knowledge may be transferable to complementary services.

The third issue is that different users may be early adopters of one service and

late adopters of another. Thus, they belong to different user categories for

different services introduced over the diffusion process of a "cluster of

technologies" (Rogers, 1995). These issues have not been considered in this

report, but should be given attention in further studies of the adoption of mobile

services. However, we find that the theoretical and empirical work done in this

study provides a solid basis for extending our research in the suggested

directions.
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