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1 INTRODUCTION

The following sections introduce this book and the underlying research
problem. First the introduction gives an overview about the mobile
communication industry, then, the research questions and aim of the
book follow. The second sub-chapter presents the implications and the
research design is illustrated. The introduction closes presenting the
structure.

The introduction of mobile devices - mobile phones, Personal Digital
Assistants (PDAs), handhelds, etc. - and shift from voice to data trans-
fer has changed the telecommunication industry. The business poten-
tial is immense, with Siemens estimating that European earnings for
mobile communication industries will triple by 2010 from 1999
(Hartmann and Biippelmann, 2001, 2). Furthermore, using mobile de-
vices for commerce, m-commerce, extends existing e-commerce appli-
cations by overcoming limitations of time and place (Miller-Veerse,
1999, 20f). Based on the mentioned unique characteristics, Kleijnen
and colleagues (Kleijnen, Ruyter et al., 2002) define m-commerce as:

“Any electronic transaction of information interaction conducted us-
ing a mobile device and mobile networks (wireless or switched public
network) thereby guaranteeing customers virtual and physical mobility;
leading to the transfer of real or perceived value in exchange for per-
sonalized, location-based information, services or goods”.

There are other definitions for m-commerce, some focusing only on
the wireless aspect. Sadeh (2002, 5) for instance defines m-commerce
as "the emerging set of applications and services people can access
form their Internet-enabled mobile devices.”

Balasubramanian et al. (2002, 349) do not just introduce a definition
but try to _conceptualize the phenomenon of m-commerce. According to
them ‘it involves communication, either one-way or interactive be-
tween two or more humans, between a human (or humans) and one or
more inanimate objects (such as databases), or between two of more
inanimate objects (e.g., between devices).

At least one of the parties engaged in the communication must be
mobile, in the sense that his, her or its ability to communicate is not
contingent on being at a fixed physical location at a particular point in
time.

The ability to communicate must possess the potential to be con-
tinuously maintained for at least one of the parties during a substantial
physical movement from one location to another.



The communication signals between parties must be primarily car-
ried by electromagnetic waves, without direct sensory perception of the
signals.

If humans are communicating, at least one seeks to benefit eco-
nomically from the communication, either in the short or the long run.
If the communication is entirely between inanimate objects, such
communication must be ultimately aimed at creating economic benefits
for a human or a firm.”

For this book the understanding of m-commerce goes beyond ac-
knowledging that a device is wireless, thus, the conceptualization of
Balasubramanian et al. (2002) is a good starting point. The users, at
the heart of this book, are now explored in more detail.

European end-users have a strong demand for mobile data services,
are willing to use services like Multimedia Messaging Service (MMS),
advanced location-based services or wireless offices with a mobile de-
vice (Hartmann and Blppelmann, 2001) and willing to spend additional
money for these services. Consumers are predicted to increase ex-
penses on their current mobile services by 69% and business users by
42% (Hartmann and Bippelmann, 2001, 3). As e-commerce has not
reached the explosive growth figures predicted in the mid 1990s, the
eyes of scholars and industry representatives are now set on the op-
portunities offered by wireless media. They envisage that the next
phase of e-business growth will take place in mobile commerce
(Varshney and Vetter, 2001). While some authors predict skyrocketing
developments in m-commerce, others share a more cautious perspec-
tive, which is natural when a new technology emerges (Schuster,
2001).

Mobile data transfer remains low; voice usage still represents 90%
of revenues for mobile net operators (NetValue, 2002, 4). Short Mes-
sage Service (SMS) is the most popular form of data transfer with
more than 10 billion messages sent world-wide each month (Cohn,
2001).

A comparison of slow adoption of WAP in Europe with the impressive
adoption of i-mode services in Japan and the simple SMS based ser-
vices in Scandinavia suggest that aggregate and technology based
models are insufficient to explain the process of mobile services adop-
tion and use (Pedersen, Leif et al., 2002). The adoption decisions of
individual end-users must be better understood to predict and explain
the use of mobile services.

There is a lack of adequate service quality delivered via mobile de-
vices. If wireless channels are to be accepted by consumers, compa-
nies must shift the focus of m-business/m-commerce to m-service, all
cues and encounters that occur before, during and after the transac-



tions. To deliver superior services companies must understand how
consumers perceive and evaluate their mobile services.

The aim of this research is to develop and test a model that explains
mobile services usage behavior. The mobile medium offers various
ways of communication between companies and end users and there
are some critical factors to keep in eye for the successful use of this
medium. The following chapters introduce to the research questions
and theoretical implications, the practical implications, the research
design and the structure of the book.

1.1 Research Questions and Aims

Still in an experimental phase, little research exists and businesses
have little experience with mobile media offering direct communication
with consumers, anytime and anyplace. One of the key characteristics
is the two way information flow of mobile messages between sender
and receiver. This interactivity suggests drawing upon theories in mar-
keting, consumer behavior, psychology and diffusion to investigate
business and personal adoption of mobile services (Balasubramanian,
Peterson et al., 2002; Barwise, Elberse et al., 2002; Barwise and
Strong, 2002; Damanpour, 1991; Davis, 1989; Hoffman and Novak,
1996; Jee and Lee, 2002; Loch, Straub et al., 2003; Newell and
Lemon, 2001; Rodgers and Thorson, 2000; Zmud and Apple, 1992).

Consumer behavior regarding mobile services has not yet been sub-
ject of much research in Europe but industry analysts have high expec-
tations regarding the willingness to adopt mobile services.

Balasubramanian et al. (2002) introduce a taxonomy of mobile mar-
keting usage and raise consumer-oriented, marketer-oriented and pub-
lic policy-oriented research gquestions. Barwise and Strong (2002) re-
flect on the right execution of mobile advertising and conclude high-
lighting a void in research in the field of acceptance of services.

Concepts and guidelines for developing mobile services are generally
missing. The Wireless World Research Forum (WWRF) presented their
"Book of Visions” on the future of wireless networks stating:

"It will become more and more important how the users perceive the
service and the emotional impact and pleasure that the service creates
and maintains.” (WWRF, 2000)

There is littie discussion on perceptions, emotions and pleasures
created at the service and end-user level. Often vision papers elabo-
rate technological requirements without discussion of the important
end-user issues.

Thus, the central contribution of this research is the development of
a model explaining customer perception of the service quality of mobile
services and the resulting behavioral consequences. The analysis sheds



light on the views and perceptions of customers receiving mobile ser-
vices. This book describes the development, refinement, psychometric
evaluation, properties, and potential applications of a mobile service
assessment and behavior model. The aims of the research are to an-
swer the following questions:

What are the antecedents of mobile service quality?

How do consumers differ in their perceptions and behavior with
regard to mobile services?

Can the proposed model explain mobile consumer behavior?

What are the behavioral consequences of perceived quality in a
mobile services setting?

The research questions can be split in four part-aims for a more
formal perspective. The aim can be content, methodology, practi-
cal, and scientifically oriented including answers of research ques-
tions in the following areas.

Research Aims Concerning the Content

Analysis of the topic “Mobile Service Quality and Behavioral Out-
comes”

Which factors drive mobile user behavior in Austria?

Are there differences in the motivators for adoption in different
segments?

To what extent do existing service quality and diffusion theories
support theory development?

Methodological Research Aims

Is the software program Mplus appropriate to estimate the pro-
posed causal model?

Does the data support the proposed model?

Are a-priory grouping variables useful?

Does the result of Latent Class Analysis reflect the results found
through a-priori grouping?

Practical Aims

What strategic implications derive for companies in order to offer
good mobile service quality?

What are the main antecedents of perceived service quality?

What attributes do the services need to contain to be rated as high
quality by specific target groups?

What drives consumers’ loyalty?

Are there any particular segments that need to be targeted differ-
ently by companies?



1.2 Implications

This research project is relevant for players in the mobile business
arena and will help solve practical problems. The main participants in
mobile markets who will profit from this survey are network operators,
content and services providers, technology vendors and appliance
manufacturers (Lehmann and Lehner, 2001). Enterprises planning to
offer mobile commerce services must be aware of the primary concerns
of consumers. Such knowledge can help these companies increase the
usage of mobile services (Hung, Ku et al., 2003) and learn about ser-
vice quality evaluation. Additionally companies can understand the
resistance to services adoption among users and benefit from this in-
formation in order to increase the services’ quality evaluation based on
the user needs identified in the empirical study. Once critical factors
are known companies can develop better services and improve per-
formance to fit customer needs.

Above that companies can develop effective marketing strategies to
convince customers that mobile commerce is a convenient sales
method and pricing strategies are found accordingly.

Mobile phone operators will gain information to better target their
own clients. Operators are in a good position concerning mobile ser-
vices, as they have information about their clients. It is important for
the operators that the customers are satisfied otherwise they would
need to handle a huge amount of complaints as they are the first point
of contact for mobile phone users. Network operators integrate mobile
data services in their range of products to increase average revenue
per user. However, they still are not certain what particular customers
seek in their services.

There are only few successful mobile content providers. Those have
an interest in the research because it will contribute scientific answers
to their every day problems. It is important for them to get sugges-
tions on how to optimize the mobile content for their customers. They
would receive empirically sound evidence on the quality of the service
they provide.

With regard to theoretic implications the author creates a model for
mobile service quality and consumer behavior. Due to the nature of the
mobile medium, ubiquitous accessibility, existing models have to be
reviewed and modified.

The body of knowledge from service quality?, diffusion of innovations
and acceptance? literature was reviewed and used as a basis for theory
development. Guided by theory, modifications of the previously devel-
oped model will be presented. In addition, to test of the causal model
multiple group analysis will give insights into different user segments.



The emploment of latent class analysis allows data driven segmenta-
tion and will help identify user groups with significant differences.

1.3 Research Design

The research design consists of two major research phases, qualitative
and quantitative:

In the first step, players in the m-commerce value chain are inter-
viewed. Through literature review and expert interviews successful
mobile services, their quality and content are identified and evaluated.
The antecedents of service quality in the mobile data service industry
and the customers’ behavior are analyzed. On basis of that a causal
model for mobile service quality and behavioral consequences is identi-
fied.

The second and major research phase tests the causal model based
on expert interviews and literature review. The quantitative research
shows if the developed hypotheses can be corroborated or need to be
abandoned. In addition differences between customer segments are
identified. Demographic and psychographic criteria are included in the
segmentation process.

It needs to be mentioned that the findings are of limited validity.
They just refer to the sample explored and are only valid until new
findings are explored. Popper gave up the demand for absolute cogni-
tion and held the view that there will not be a definite knowledge that
is able to explain everything. He is taking away the pressure of perfec-
tion; according to Popper the most important aspect is continuous criti-
cal exploration (Popper, 1976, 103ff).

After testing of the stipulated hypotheses some may be abandoned.
Thus, some factors first assumed to be of importance for the quality
perception of the mobile service may be falsified. Also, grouping vari-
ables hypothesized to prove successful for arriving with significant
group differences may have to be reconsidered. Further literature re-
view allows theory guided model modification.

! Cronin, Brady et al., 2000; Cronin and Taylor, 1992; Cronin and Taylor, 1994; Donabe-
dian, 2003; Gronroos, 1978; Gronroos, 2001; Kettinger and Lee, 1994; Lolacono, Chen et
al., 2002; Oliva, Oliver et al., 1992; Oliver, 1997; Parasuraman, Zeithaml et al., 1988;
Parasuraman, Zeithaml et al., 2005; Wolfinbarger and Gilly, 2003; Zeithaml, Berry et al.,
1996, Zeithaml, Parasuraman et al., 2000.

2 Aijzen, 1991; Ajzen, 2001; Ajzen and Fishbein, 1980; Battacherjee, 2000; Bayarmaa and
Boalch, 1997; Compeau and Higgins, 1995; Compeau, Higgins et al., 1999; Davis, 1989;
Davis, Bagozzi et al., 1992; Goodhue and Thompson, 1995; Koufaris, 2002; Legris, Ingham
et al., 2003; Loiacono, Chen et al., 2002; Rogers, 1995; Venkatesh and Davis, 2000,
Venkatesh, Morris et al., 2003.



For the explorative research, expert interviews and literature review
are the underlying methods. In the course of the quantitative research,
primary data is collected via an online survey. The causal model is
tested using the software package Mplus. This software tool also in-
cludes multiple group functions and a latent class analysis procedure
employed for the identification of groups within the sample.

1.4 Structure

The book consists of five major parts. Each of them will be explained in
more detail in this section:

First, the introduction provides an overview of the research problem,
the research design and the expected implications.

Second, the research approach of the explorative research phase is
explained, followed by a discussion of the qualitative survey of this
study. The next section presents the field of m-commerce, combined
with findings of the qualitative survey. A general introduction to the
topic of mobile services is given. This provides the reader with a state
of the art introduction to mobile commerce, the mobile commerce
value chain, and successful mobile services.

The following chapters provide the theoretical building blocks which
have a bearing in service quality and consumer acceptance research.
These building blocks are presented and discussed. Subsequently fur-
ther constructs relevant for m-service user behavior are introduced.
The constructs are drawn together to propose a conceptual model of
mobile services usage. Based on this the full model and consequently
the research hypotheses are developed. Apart from providing the theo-
retic basis for the model development also the methodological base is
provided. Chapter 5.6 gives an introduction to causal modeling and its
application in marketing research.

The chapters dealing with the empirical research phase provide the
operationalization of the constructs, followed by a detailed description
on how the quantitative research was carried out. They shed light on
how the survey is conducted, and explain general research challenges,
the sampling, and data collection process. The analysis first presents
descriptive findings and insights into the sample profile. Then the hy-
pothesized model is estimated. The measurement model is evaluated
to find validity defects. A test of the model with dichotomized variables
provides further insights in the quality of the measurement instrument.
Through further literature review modified models are identified and
also tested. Further analyses are carried out to detect heterogeneity.
First a-priori criteria are chosen as grouping variables for multiple
group analysis. Furthermore latent class analysis arrives with segments
that are detected based on the data structure.



The concluding chapter discusses the results and summarizes the
main findings. Furthermore, there is a discussion of implications for
industry and future research. The book closes with a list of references
and an appendix (questionnaire).



2 EXPLORATIVE RESEARCH

This chapter discusses qualitative research as it is relevant for the first
research process, then the application of theory for this particular case
follows.

2.1 A Brief Summary of Qualitative
Research

Although there are vast differences between the qualitative and quanti-
tative research there is no set of factors that allows distinguishing
them as mutually exclusive. Before exploring one of them in more de-
tail the difference of the two approaches are outlined. Figure 1 offers
insights on the general characteristics and differences of each of them.

A main objective of qualitative research is to gain preliminary in-
sights into decision problems and opportunities. It focuses on the col-
lection of primary data from small samples of respondents by asking
questions or observing. Qualitative research is used in exploratory de-
signs. Quantitative research on the other hand places heavy emphasis
on the use of formalized standard questions and predetermines re-
sponse portions in questionnaires or surveys administered to a large
number of respondents.

Qualitative researchers have to be well trained in interpersonal
communication and have interpretive skills. They frequently use open-
ended questions allowing for in-depth probing of the initial responses
and specific observation techniques for analysis of behavior.

The non structured format of the questions and the small sample
size limit the researcher’s ability to generalize the qualitative data to
larger segments of subjects. Nevertheless, qualitative data have impor-
tant uses in understanding problems in areas of initial discovery and
preliminary explanation. This kind of data can provide decision makers
with initial ideas about specific problems or opportunities, theories and
models or constructs (Hair, Busch et al., 2000, 216). In most explor-
ative research attempts the raw data will be collected through qualita-
tive data collection.



Factors/ Qualitative Methods Quantitative Methods
Characteristics

Discovery and identifica-

tion of new ideas, s -~
Research thoughts, feelings; pre- ;aa':gast'?gl :t'; ;2:::&:53 edic-
Goals/Objectives liminary insights on and ! !

understanding of ideas
and objects

tions

Type of Research

Normally exploratory
designs

Descriptive and causal
designs

Type of Questions

Open-ended, semi struc-
tured, unstructured, deep
probing

Mostly structured

Time of Execution

Relatively short time
frames

Usually significantly longer
time frames

Representative-
ness

Small samples, limited to
the sampled respondents

Large samples, normally
good representation of
target populations

Type of Analyses

Subjective, content,
interpretive, semiotic
analyses

Statistical, descriptive,
causal predictions and
relationships

Researcher Skills

Interpersonal communica-
tions, observations, inter-
pretive skills

Scientific, statistical proce-
dure, and translation skills;
and some subjective inter-
pretive skills

Generalizability of
Results

Very limited; only prelimi-
nary insights and under-
standing

Usually very good; infer-
ences about facts, estimates
of relationships

Figure 1: Differences Between Qualitative and Quantitative Research Methods

(Hair, Busch et al., 2000)

Qualitative research methods for collecting and creating additional
information are appropriate when researchers are (Hair, Busch et al.,

2000, 217)

e In the process of identifying a business problem or opportunity

or establishing information requirements

Interested in obtaining some preliminary insights
In the process of building theories and models to explain rela-
tionships, between two or more constructs
e Attempting to develop reliable and valid scale measurements for
investigating specific market factors, consumer qualities and be-
havioral outcomes
e Interested in new-product or service development or reposition-

ing current product or service images

In conclusion of above discussion on the main characteristics of
qualitative research it can be summarized that: ,Qualitative research
provides an in-depth insight; it is flexible, small-scale and exploratory
and the results obtained are concrete, real-life like and full of ideas.”
(Ruyter and Scholl, 1998)
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2.1.1 Advantages and Disadvantages of

Qualitative Research Methods

Qualitative research methods offer several advantages for today’s re-
searchers. One of the main advantages is the fact that qualitative re-
search is economical and timely because of small samples. An other
advantage is the rich and in-depth data about a subjects’ attitudes,
beliefs, emotions and perceptions (Hair, Busch et al., 2000). Such data
can be invaluable to gaining a preliminary understanding of behaviors.
Because of the richness of the qualitative data it can ideally supple-
ment the facts and estimates gathered through other primary data
collection methods. The key advantage is that the researcher does not
have to rely on just reported behaviors but can accurately investigate
and record actual behaviors.

Advantages of some qualitative research methods include that they
provide insights into building marketing models, identify marketing
problems and opportunities, enable researchers to predict consumer
behavior, develop better marketing constructs, and more reliable and
valid scale measurements.

Although useful information is gained through qualitative research,
there are two major disadvantages. One is the sample size limitation
and the other one is the need for well-trained interviewers, observers,
and investigators.

Another disadvantage is the fact that small differences often the ba-
sis for marketing success and failure can not be detected by this sort of
data.

Table 1: Advantages and Disadvantages of Using Qualitative Research Methods
(Hair, Busch et al., 2000)

|_Advantages of Qualitative Methods
Economical and timely data collection
Richness of the data

Accuracy of recording marketplace behav-
iors

Preliminary insights into building models
and scale measurements

Disadvantages of Qualitative Methods |
Lack of generalizability
Inability to distinguish small differences
Lack of reliability and validity

Difficulty in finding well-trained investiga-

tors, interviewers and observers

In order to gain in depth insights into the phenomenon of interest it
is essential to go into the field and observe the phenomenon where it is
happening, participate to achieve detailed insights or interview people
who are members of the group of interest. One form to gain data in
qualitative research is the interview. In the following three sub-
chapters the questions about what to obey when going into the fieid,
how to do qualitative interviews, and how to analyze them will be dis-
cussed and explained.
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2.1.2 Preparing for the Field and the Selection
of Experts

If the researchers do not know too much about the group or phenome-
non of interest they are well advised searching for relevant literature,
filling in the knowledge of the subject, and learning about what others
have said about it (Babbie, 1998, 289).

A next step is to make use of informants who have already studied
the group of interest or with someone who is familiar with it. The rela-
tionship with the informant is a key indicator of the quality of the find-
ings. Ideally the relationship goes beyond the researchers’ research
role.

The way the informants are approached and the role of the re-
searcher influence the type of information gathered. Informants’
knowledge is a mixture of facts and personal point of view (Babbie,
1998, 289).

Normally a researcher wants informants that are typical of the group
studied. Otherwise their views and opinions might be misleading. How-
ever, researchers need to be cautious since simply because someone is
willing to work with investigators makes him/her somewhat atypical
within their group. The status of an informant might limit their access
to the different sectors of the group under study as they might be
“marginal” members.

In the underlying survey the view of experts - or to use a different
terminology, the information of executives involved in the mobile in-
dustry - is of relevance. To get a coherent picture of the mobile com-
merce and mobile marketing industry various experts at all stages of
the m-commerce value chain should be included in the interviewing
process. This will involve interviews with executives holding positions in
the industry of question. But what is an expert, or an executive that
can be regarded as an expert? According to Rubin (1995) an expert is
a person with in depth knowledge about the research topic. This
knowledge can derive from working in that specific industry or by doing
research in that field. The experts should be prepared to share their
knowledge and talk about it. Above that the different experts’ views
should reflect the different aspects and opinions of the whole industry.
Due to the fact that the knowledge of the individual expert is of critical
relevance for the survey, the selection of the sample is crucial. Thus, it
is appropriate to choose the sample on basis of your own knowledge
about the group. This is called ‘purposive sampling’ (Shaw, 1999).

An executive interview often takes place in the surrounding the in-
terviewee is used to and comfortable, which is his office or a confer-
ence room in the office building. According to Shaw (1999) it is impor-
tant that the interview takes place in a surrounding the interviewee
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knows and is comfortable in. The interview should take place in a re-
laxed atmosphere to support the willingness of the interviewee to
share his information (Kepper, 1996, 35).

Often it is very expensive to conduct executive interviews and get-
ting an appointment can be time consuming (Hair, Busch et al., 2000,
257).

The number of interviews is depending on the complexity and the
quality of data obtained in each interview. In case of ‘theoretical satu-
ration’ - nothing new can be explored and there is no need for more
interviews (Rubin and Rubin, 1995, 72). Due to the fact that in qualita-
tive research not the number of equal statements is counted but the
quality, richness, and content of the information provided is of rele-
vance this procedure is feasible.

2.1.3 Qualitative Interviewing

As opposed to surveys with rigidly structured questionnaires, qualita-
tive interview design is flexible, iterative and continuous. This indicates
that the questionnaire is redesigned throughout the project. Iterative
implies that in the process of gathering information, testing and ana-
lyzing it the researcher comes closer to a model of the phenomenon
studied. A general plan in form of an interwiew guideline with open
ended questions is frequently used to support the interviewer (Rubin
and Rubin, 1995, 43 - 47). The role of the interviewer is the one of an
interested listener who wants to obtain as much information as possi-
ble. Generally, no closed questions should be used but for avoiding
misunderstandings closed questions can be included to probe.

The interviewer has to be a good listener and subtly direct the flow
of the conversation. The advantage of using a guide line is that the
answers can be easily compared when analyzed; the open questions
secure that the interviewee talks most and shares his knowledge and
that the relevant topics are covered throughout the interview.

One of the main problems in qualitative interviewing is the influence
of the interviewer on the interviewee. Depending on interests, person-
ality, experience, and knowledge of the interviewers they will interpret
the answers of the respondent. Statements that are wrong, statements
in accordance with the interviewers’ views or completely the opposite
will stick more in the interviewers’ memory (Tema-Lyn, 1999). The
interviewers can solve this problem by making themselves aware of his
attitudes and interpretation patterns (Maxwell, 1996, 90). A certain
degree of sympathy should exist between interviewer and interviewee
but should not result in not detecting or realizing wrong statements
(Rubin and Rubin, 1995, 12).

The complete interviewing process includes seven stages. 1 thema-
tizing (clarifying the purpose of the interviews), 2 designing the proc-
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ess through which the purpose is accomplished, 3 interviewing, 4 tran-
scribing (creating a written text of the interviews), 5 analyzing (deter-
mining the meaning of the gathered material), 6 verifying (checking
the reliability and validity of the material) and finally 7 reporting.

The steps following the actual interview, being transcribing, analyz-
ing, verifying and reporting will be explained in the following sections.

2.1.4 Qualitative Data Processing and
Analyzing

It is vital to make full and accurate notes of the interview and what
went on. Even tape recorders and cameras cannot capture all that
happened. If possible, one should take notes during the interview
which is not always easy. When this is not possible the interviewer
should write down the notes as soon as possible. The notes should
include the information and an interpretation. A tape recorder can be
used to support the transcription of the interview but the interviewer
should always ask if the interviewee agrees with taping the conversa-
tion. The interviewer should never trust his memory more than neces-
sary (Babbie, 1998, 293). The tape can help to avoid misinterpretation
and errors in the notes, wrong memories can be detected (Maxwell,
1996, 89).

Some of the information can be anticipated before the study. Thus,
it is possible to support the note making with standardized forms
(Babbie, 1998, 294). The notes should be transcribed and typed on the
same day they were taken. By doing so as many details as possible can
be included and ideally be double checked with the tape that was re-
corded earlier.

All the answers have to be interpreted regarding who said it and in
what context it was mentioned (Kepper, 1996, 58). There are various
approaches for the interpretation of qualitative data. Most of those are
used in sociology and are not applicable for market research. In the
following paragraphs only the ones relevant for market research are
discussed (Kepper, 1996, 59).

When making a summary the text is repeated in a shorter form that
still includes the important statements. Through paraphrasing the un-
necessary words are deleted and the text is paraphrased. This enables
the researcher to compare the various statements and delete the ones
that are repeated. In the last step the statements are bundled to re-
duce the data and facilitate interpretation (Weinhold-Stiinzi, 1994).

When coding, the same ideas and statements of the different inter-
viewees are put into groups and categories. The target is to find a cod-
ing guideline that allows for systemizing and structuring the data
(Kepper, 1996, 61). The first step is to find some categories in order to
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code the text according to those. A statement can end up in more than
one category. Factors that are identified as most important throughout
the interviews can serve as categories. Those deal with important is-
sues of the survey which cannot be made up prior to the survey. Ir-
relevant text can be deleted (Rubin and Rubin, 1995, 239). In some
cases it makes sense to reduce the data within one category by sum-
marizing it.

A comparison of statements within the categories and between cate-
gories is a good start for the interpretation of the data. Inconsistencies
do not need to be consolidated but explanations for the different an-
swers should be found. To summarize above discussion one can state
that making categories and coding the data enables the researcher to
focus on the relevant information.

Evaluation of qualitative research using measures like reliability, va-
lidity and objectivity as in quantitative research is only applicable with
some restrictions.

Objectivity involves the reduction of subjective influence on the
data. Every researcher should come to the same findings doing the
same research. In the case of qualitative interviewing it is impossible
to conclude with the same findings as the interviewer influences the
results due to his personality and interpretation. Additionally, the inter-
viewee will behave differently facing different interviewers.

Reliability demands stable measurement and a certain pattern, using
the same design. Details can be found in Ruyter and Scholl (1998).
Validity provides that the findings are representing what really was
measured. This can be reached by an open, flexible and communicative
survey (Kepper, 1996, 214). Among other measures are transparency
and consistency. "Transparency means that a reader of a qualitative
research report is able to see the basic processes of data collection.”
(Rubin and Rubin, 1995, 85)

To stay within the scope of the survey the interested reader is re-
ferred to Rubin and Rubin (1995, 85;87) for more details on transpar-
ency and consistency (Rubin and Rubin, 1995, 85) and the next chap-
ter discusses how the theoretical background on qualitative research
was applied in this research project.

2.2 Carrying out the Qualitative Research

Potential experts were identified and contacted via e-mail in October
2003. Nearly all the interviews took place in the interviewees’ premises
in October and November 2003 and took between 30-45 minutes.

The interviewees were experts in the mobile industry, in research,
and consulting. The aim was to receive information from all players and
researchers along the m-commerce value chain. Thus, researchers
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were identified through their primary field of research and managers
due to their positions in companies dealing with mobile services.

Employees from network operators, consulting companies, advertis-
ing agencies, mobile marketing companies, location based services
companies, Universities, the International Telecommunication Union,
etc. were among the respondents. Due to the fact that the interview-
ees came from various cultural backgrounds insights into the Euro-
pean, Asian and Northern American industry was gained.

The following table shows the companies and Universities involved in
the interviews, the interviewees position, the geographical background,
and the competencies covered on the m-commerce value chain (see
Chapter 3. for details on the m-commerce value chain).

Table 2: Group of Interviewees and their Background

Company m-commerce Value Position of Inter- HQ of Com-
Chain Competencies viewee pany

WigeoGis CP, MS CEO Austria

A.D. Little All Manager France

Waseda University All Professor Japan

Japan

University of California  All Professor USA

Berkeley

International Telecom-  All Policy Analyst Switzerland

munication Union

MobileMemoir LLC CP, MS, MM President USA

12Snap All Senior Consultant Germany

Metronet MT, MS, MM, MI CEO Austria

t-systems MS, MI Member of Executive Germany
Board

Mobilkom All m-commerce Head of Austria
Dep.

IT Verlag All Editor Austria

t-mobile MM, MT, MS, MI Executive Vice Presi- Germany

dent

Saachi Saachi CC, CP,CM Chief Executive Each Country
Officer with rep.

One Connect CP, MM, MT, MS, MI Head of e-Business Austria
Development

Octane MS, MI Marketing Director USA

Access All Research & Devel- Japan
opment

Webraska.com All Senior Manager USA

NTT DoCoMo All CEO Research Labo-  Japan
ratories

Booz Allen Hamilton All Principal France

University of Western All Professor Australia

Australia

HQ=Head Quarter, CC=Content Creation, CP=Content Packaging, MM=Market Making,
MT=Mobile Transport, MS=Mobile Services and Delivery Support, MI=Mobile Interface &
Applications

After 20 interviews no more new findings were generated, a stage of
‘theoretical saturation’ was reached. Thus, no more interviews were
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conducted. In a qualitative survey not the number of equal answers
but the richness of data generated is of relevance, therefore, the ter-
mination of the interview process was feasible.

A flexible guideline was used for the interview. The questions in-
cluded in the guideline covered the areas that needed exploration ac-
cording to the research problem and the deducted research questions.
The guideline allowed the interviewer to go into more detail where
necessary and receive high quality information from the interviewees.
The guideline was adapted during the course of the qualitative research
phase and included the following questions:

Which factors lead to end-user adoption of mobile services?
Which are the drivers of mobile service quality?
What do you consider to be the most successful mobile services?
Why?
e Is it possible to create value for the customer through mobile
services?
What could be determinants for perceived value in this context?
What makes a loyal mobile service customer?
What is the profile of a typical mobile service user?
What trends can you identify in Europe, Asia and the USA?

Nearly all the interviews were conducted in a face to face interview;
some, though, were completed through sending the guideline via e-
mail and discussing the questions on the phone. The guideline should
provide that all the relevant topics were covered in the interviews.

The interview was held by one interviewer, taped with the interview-
ees’ permission and transcribed on the same day. The interviewer en-
couraged the interviewee to respond freely in form of an open conver-
sation. Thus, yes/no answers could be avoided and open answers pro-
vide that the interviewee talks a lot. Generally there was a willingness
to give away a lot of information. Some of the experts offered assis-
tance in case questions occurred at a later time. The interviewees rec-
ommended some literature and Web sites containing additional infor-
mation for the survey.

The following chapters present the findings of the explorative re-
search starting with an introduction to m-commerce, the m-commerce
value chain, m-commerce in different regions and a taxonomy of appli-
cations. The arguments are based on both literature review and the
expert interviews.
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3 M-CoMMERCE VALUE CHAIN

The following sub-chapters present the findings of the explorative re-
search and the literature review.

Recently mobile (m-) commerce has emerged fuelled by the im-
mense success of voice communication via mobile phones and high
penetration rates around the globe. This high penetration rate with
mobile technology, such as mobile phones and personal digital assis-
tants (PDAs), changes the way business is condcted.

Reviewing previous research Barnes (2002a) condenses that no sin-
gle company in the m-commerce industry has what it takes to serve
customers online demand. Hence, diverse inputs must be combined to
create and deliver value. The inputs of diverse industries, only periph-
erally related in the past are needed (Schleuter and Shaw, 1997; Tap-
scott, 1995). Barnes (2002a) further stresses that various players have
to cooperate. As a result, companies in telecommunications, computer
hardware and software, entertainment, creative content, news distribu-
tion, and financial services have increased their opportunities by align-
ing competencies and assets via mergers and acquisitions, which leads
to a consolidation of information-based industries (Symonds, 1999).

The following chapter provides an understanding of the new and un-
explored field of m-commerce following Barnes’ (2002a) value chain
approach to cover all important aspects. The following chapter explores
the nature and potential of mobile commerce in business-to-consumer
markets.

3.1 The Basic Model

M-commerce involves key players in a chain of value-adding activities
like any product or service. The chain terminates with the customer,
which should increasingly be integrated into the value chain. Tradi-
tional value chain analysis by Porter could be used to unravel complex-
ity (Porter and Millar, 1985). In the project at hand the value chain
suggested by Barnes (2002) which was adopted from the European
Commission (1996) and was also employed in other areas is used
(Loebbecke, 2001; Schleuter and Shaw, 1997). Within this framework
the the players, technologies and activities involved in m-commerce
are analyzed (Barnes, 2002a).

The basic model consists of six main parts within two areas: (a) con-
tent, and (b) infrastructure and services.
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Content

Content Creation

Creation of original content, Inc.:

- text (e.g. news, stock prices)
- audio (e.g. voice, music)

- graphics (e.g. logos, photos)
- video (e.g. movies, cartoons)

Content firms, Including: news
(e.g. CNN), designers, music
studios, photographers, writers

Content Packaging
Processing digital content for
consumption - formatting, editing, |
customizing and combining

Value added moblie sites, e.g.
- Finance (StockSmart, ELoan)
- Travel (Kiyoom, Lastminute)
- Games (Space, Wapscallion)
- News, Entertainment, Shopping

Market Making

Content and service selection:
- Communication, e.g. email
- Personal content and alerts
- PIM, “filofax” functions

- Location-spedfic info

Mobile portals, inc. Teicos ( e.g.
Genie), web portals (e.g. Yahoo!),
And new entrants (e.g. Room33)

Mobile Tr port Mobile Services & Moblile Interface &
(e.g. Delivery Support Applications
GSM, GPRS, UMTS) - Moblle service - Mic (e.g. UP browser,

Technology suppliers (esp.
Ericsson, Slemens, Nokia)

Network operators (e.g.
Vodaphone, NTT DoCoMo,

(e.g. SMS, IMode, WAP, SAT)

- Internet connection and server
platform (inc. WAP gateways)

- Payment systems (e.g. SIM
based e-cash, Pay-by-GSM)

- Security (e.g. WTLS, PKI)

Compact Netfront)

- PDA OS (Windows CE, PalmOS,
EPOC32)

- Application Development (e.g.
WML, cHTML, VXML, SMS)

- Authoring tools (e.g. UP SDK)

Infrastructure
and Services

Teila, 6T) - Device vendors (e.g. Nokla)

Figure 2: The M-Commerce Value Chain (Barnes, 2002a)

The six components of the m-commerce value chain have been illus-
trated above and will now be explored in more detail in the following
chapters.

3.2 Infrastructure and Services

3.2.1 Mobile Transport

Mobile transport consists of the basic network involved in communica-
tions, including transmission, transportation and switching for voice
and data. This includes major telecommunication players such as
AT&T, NTT DoCoMo, Sonera, Vodaphone, Telia and BT. These enable,
due to their infrastructure advantages in transport, movement along
the value chain towards mobile services, delivery support, and market
making (Miller-Veerse, 1999). The mobile network operators are re-
sponsible for billing and subscriber identification module (SIM) cards on
the phone. In line with Barnes (2002a) the qualitative survey shows
that they are in an ideal position to become portals and mobile service
poviders and further expand into the field of mobile Internet.

An overview of some present and future transport technologies can
be found in Table 3. It also includes recently introduced transmission
technologies such as the Universal Mobile Telecommunications System
(UMTS). The results of the study show that UMTS primarily brings
bandwidth but what companies have to focus on is the improvement of
the services offered to the clients instead of promoting technologies.

Equipment vendors and network operators are the main players in-
volved in adding value in the transport element of the value chain.
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Table 3: Key Mobile Network Technologies (Barnes, 2002a)

Standard Description Speed
GSM (Global The prevailing mobile standard in Europe and most of the 14.4
System for Asia-Pacific region - around halif of the world’s mobile kbit/s
Mobile Com- phone users.
munication)
PCS (Personal A standard based on Time Divisions Multiple Access 14.4
Communica- (TDMA), which divides a frequency into time slots and kbit/s
tions Services) gives users access to a time slot at regular intervals.
TDMA is used in the US, central/south America and many
other countries.
PDC (Personal A standard used in Japan. Uses packet-data overlay on 28.8
Digital Cellu- second-generation networks to achieve ‘always on’ data kbit/s
lar) communication and a higher speed.
HSCSD (High A circuit switched protocol based on GSM. It is able to 57.6
Speed Circuit transmit data at around four times the speed of GSM by kbit/s
Switched using four radio channels simultaneously. Some services
Data) were launched in late 1999 and early 2000.
GPRS (General A packet switched wireless protocol as defined in the GSM 115
Packet Radio standard offering instant, ‘always on’ access to data kbit/s
Service) networks. The speed will initially be less than the maxi- (burst)
mum burst: at first 43.2 kbit/s upstream and 14.4 kbit/s
downstream rising to 56 kbit/s shortly afterwards.
EDGE (En- This is a higher bandwidth version of GPRS and an evolu- 384
hanced Data tion of GSM. The high speeds will enable bandwidth- kbit/s
rates for hungry multimedia applications. EDGE conveniently pro-
Global Evolu- vides a migration path to UMTS by implementing neces-
tion) sary modulation changes. Planned service availability is
for 2002.
IMT2000 This is a third generation (3G) standard. Three rival 384
(International protocols have been developed: Universal Mobile Tele- kbit/s -
Mobile Tele- phone System (UMTS) in Europe, Code Division Multiple 2 Mbit/s
communica- Access (CDMA) 2000 in the US, and Wideband-CDMA in
tions) Japan. The development of the standard requires signifi-
cant investment in infrastructure. Commercial availability
of most services is predicted for 2002-3.

The experts pointed out that technology around the globe differs to
a great extent. Europe chose the way of standardization with GSM and
now recently implemented UMTS networks. In the US there is a trend
towards GSM but they started off using CDMA 2000 and Japan using
Wideband CDMA. Other Asian countries primarily use GSM protocols.

3.2.2 Mobile Interface and Applications

The nature of communication via the mobile device is very different
compared to standard PC use, hence, the development and integration
of an application interface for the user is essential. The key focus upon
development has to be the users’ needs not technological constraints
(Barnes, 2002a). The results emphasize the companies’ reluctance to
involve customers’ needs and wishes in the device development proc-
ess. Chapter 3.2.2.1 deals with the mobile interface in more detail.
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In the PDA and phone market the brand and model are the most im-
portant factors in purchase decision. Even the service and network
providers are less important than the brand of the mobile (Hart, 2000).
The qualitative survey revealed that sometimes customers can not
even differentiate between mobile network provider and mobile phone
manufacturer. Therefore, the mobile phone producers have a lot of
power. They for instance decide which technologies will be incorporated
in new handsets. The experts stressed personalization of the mobile
phone to be one of the most important issues and motivators to buy a
specific phone. According to them this trend is most evident among
Asian and young users in general.

The main focus of the following chapter is on mobile phones as these
are the most frequently used mobile devices and are highly relevant for
this book.

3.2.2.1 Mobile Phones

The results show that the mobile phones are not only a telephone but
an overall communication and entertainment tool (Haghirian, Dickinger
et al., 2004). This trend from voice only to data transfer via the mobile
device has been observed recently (Dickinger, Murphy et al., 2003).
Mobile phones are more than a medium for exchanging voice/sound,
they are about to establish themselves as an information terminal to
exchange text messages, send and receive e-mail via the Internet and
browse the web (Hashimoto, Komatsu et al., 2001; Mikami, Nakamura
et al., 2001). Mobile phones are convenient communication tools and
people can connect with anybody at anytime (Mikami, Nakamura et al.,
2001).

Funk (2003) argues that the “initial success of entertainment con-
tents in 1999 caused manufacturers to introduce phones with color
displays, polyphonic tones, cameras and Java programs”. These func-
tions are supported by other technological improvements like faster
microprocessors, larger memory, and faster network speeds. According
to Funk (2002), technologies are making the phone a portable enter-
tainment player, a new marketing tool for retailers and manufacturers,
a multi-channel shopping device, a navigation tool, a new type of ticket
and money, and a new mobile Internet device. The following six new
roles, functions or usages of mobile phones were mentioned by the
interviewees, the arguments are supported by literature.

3.2.2.1.1 Phones as Portable Entertainment Players

The expert interviews revealed that young people primarily use the
mobile phone as an entertainment device. Games, ring tones, screen
savers, and other entertainment content is making the mobile phone a

22



portable entertainment player. Faster network speeds, increased proc-
essing power, Java, and 3D rendering techniques reinforce this trend
(Funk, 2003).

3.2.2.1.2 Phones as a New Marketing Tool for Retailers
and Manufacturers

Mobile Marketing messages are used for branding, image campaigns,
m-CRM, information services, mobile coupons, entertainment, location
based services, product launches, push and pull based advertising etc.
(Dickinger, Haghirian et al., 2003). Phones are a new marketing tool
for retailers and manufacturers due to the lower cost and faster re-
sponse time of the mobile Internet. At the same time, the experts
stressed that marketers have to carefully use this tool for marketing as
it is a private and intimate device and customers will not tolerate spam
or other disturbances on their phone.

More than 100 retailers and manufacturers are using the mobile
Internet to send discount coupons, conduct surveys, offer free sam-
ples, and improve their brand image with young people. Tsutaya
Online, Japan’s leading video retailer sent more than 100,000 coupons.
Funk (2003) contends that a next step is to use the phone for loyalty
programs and, thus, replace magnetic or paper cards.

3.2.2.1.3 Phones as a Multi-Channel Shopping Device

Funk (2003) mentions several technologies which are reinforcing an
existing trend towards making the mobile phone a multi-channel shop-
ping device. The small screens and keyboards make it difficult to
search for products as convenient as with the fixed-line Internet. This
is why most of the products purchased with a mobile phone are se-
lected from personalized mail services that provide information on re-
cent releases for a specific artist, genre, or author. The fastest growing
segment of mobile shopping is buying products that are advertised in
magazines together with a product code or URL, which can be dialed
directly into the phone (Funk, 2003).

3.2.2.1.4 Phones as Portable Navigation Guides

The navigation market is one of the largest potential markets for mo-
bile Internet services (Scharl, Dickinger et al., 2005). Improvements in
the GPS function, larger displays, and 3D rendering techniques will
enable mobile phones to become an important portable navigation
guide for business and consumer applications (Funk, 2003). Current
prototype development in the automotive industry focuses on traffic
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alerts in case of accidents, and on early-warning mechanisms to avoid
potential dangers (Xu, 1999).

3.2.2.1.5 Phones as Tickets and Money

Some authors found an affinity of the financial services and insurance
sector towards mobile commerce, due to developing electronic pay-
ment systems (Dickinger, Murphy et al., 2003; Kannan, Chang et al.,
2001). Customers pay using SMS messages and are billed by their
regular mobile phone provider. Since mobile devices are personal de-
vices, the phone number identifies the individual payment via their cell
phone. Kannan et al. (2001) also discuss the supplement to cash and
credit cards in wireless commerce. Not only Japan but also European
countries host an increasing number of pilot projects. Scandinavian
consumers for instance purchase Coca Cola through vending machines
featuring “Dial-a-Coke” (Johnston, 2000).

It is possible that phones used as tickets and money in the next few
years will supplement cash continuing the move from physical to elec-
tronic money, starting with credit cards 50 years ago. The two methods
discussed in Japan are infrared techniques and smart cards (Funk,
2003).

3.2.2.1.6 Phones as a Mobile Internet Device

The results show that Internet access and e-mail are among the most
popular services. Mobile mail is widely used by business people and
access to PC mail on the phone is one of the most popular services
(Funk, 2003).

3.2.3 Mobile Service Technologies and
Delivery Support

The development of platforms for mobile service delivery goes hand-in-
hand with network standards. Interest groups ensure the establish-
ment of platforms, among these interest groups is the UMTS Forum,
the European Telecommunications Standards Institute and others.

Key mobile service technologies are given in the table below (Bar-
nes, 2002a).
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Table 4: Key Mobile Service Technologies (Barnes, 2002a)

Service

Description

SMS (Short
Message Service)

MMS (Multimedia
Message Service)

CB (Cell Broad-
cast)

SAT (SIM Appli-
cation Toolkit)

WAP (Wireless
Application Proto-
col)

MEXE (Mobile
Station Applica-
tion Execution
Environment)
J2ME (Java 2
Micro Edition)
iMode (informa-
tion mode)

iAppli (informa-
tion application)

PDA Web clipping

PDA (Syncing)

Allows test messages of up to 160 characters to be sent to and
from mobile handsets via a store-and-forward system. Although a
large proportion of this is based on person-to-person communica-
tion and voicemail, other services such as news, stock prices and
SMS chat are growing in popularity. Around 500 billion messages
were sent in 2001.

This is a new messaging service supporting graphics and audio
currently on trial in Europe. It plans to build on the success of
SMS.

Not to be confused with citizen’s band (CB) radio; this is another
text messaging service. However, unlike SMS, CB provides a one-
to-many broadcast facility that is ideal for push-based information
services such as news feeds.

This allows applications to be sent via CB or SMS in order to up-
date SIM cards, e.g. for downloading ring tones. Data security and
integrity are standard features making it a popular choice for
mobile banking. The WAP 2.0 standard will be compatible with
SAT.

WAP is a universal standard for bringing Internet-based content
and advanced value-added services to wireless devices such as
phones and PDAs. In order to integrate as seamlessly as possible
with the Web, WAP sites are hosted on Web servers and use the
same transmission protocol as Web sites, which is hypertext trans-
fer protocol (HTTP). The most important difference between Web
and WAP sites is the application environment. Whereas a Web site
is coded mainly using hypertext markup language (HTML), WAP
sites use Wireless Markup Language (WML), based on eXtensible
Markup Language (XML).

This standard is aimed at incorporation Java into the mobile phone
providing full application programming. MEXE is compatible with
WAP but incorporates many other sophisticated services including
voice recognition and positioning technology.

A version of the Java language designed for small devices. This is
somewhat similar to MExE.

iMode uses a variant of HTML for the provision of Web pages.
IMode enabled Web sites utilize pages that are written in compact
HTML (cHTML) - a subset of HTML 4.0 designed with regard to the
restrictions of the wireless infrastructure.

From January 2001, an upgraded version of iMode was provided in
Japan to premium customers. The new service, iApply, is based on
Java. Applications can be downloaded and stored, thereby elimi-
nating the need to continually connect to a Web site. Further,
constantly changing information is automatically updated at set
times, e.g. stock prices or weather forecasts.

This technology allows popular PDA devices, such as PALM and
Handspring, to access dynamic and updated HTML content via a
modem. Web clipping is used in combination with applications
stored on the device.

This allows PDAs to store or cache content without the use of a
wireless modem. Content is updated when the user synchronizes
(*syncs’) or connects their PDA to the Internet via computer con-
nection.
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SMS, the most frequently used and widespread messaging service
technology, is explained in more detail in the following paragraphs.

3.2.3.1 Messaging Services

The interviewees emphasized that SMS is the most successful mobile
service technology. The main reasons are that it is easy to use, the
user knows the cost of each message and trusts the service.

Text Messaging, as it is called in the UK or Short Message Service
(SMS) in other European countries, the US, and Australia, lets users
send and receive text messages via their cell phones. According to the
GSM Association, users send more than 10 billion SMS messages
worldwide each month (Cohn, 2001). Normally messages arrive within
minutes, although there is no guaranteed delivery time and longer
delays may occur.

With only 160 characters available, a major problem facing mobile
marketers is designing attractive text messages. Emerging technolo-
gies such as the Multimedia Messaging Service (MMS), which enhances
messages by incorporating sound, images, and other rich content,
should overcome this limitation (OMA, 2002).

A usage analysis of SMS showed that the age groups from 15 to 24
are heavy SMS users. They can be reached easily, when SMS is used
for marketing services which is often difficult via other media (Puca,
2001).

Nowadays, the majority of the mobile consumers also subscribe to
the mobile Internet and e-mail service. Hashimoto (2001) claims that
messaging services are the most frequently used function of cellular
phones. For almost all of the interviewees, messaging communication -
i.e. communication via SMS or mobile e-mail - prevailed over voice
communication ~ i.e. communication by making phone calis.

Zobel (2001) mentions a survey which revealed that mobile phone
consumers’ usage of the phone for making calls makes up only 40%,
while mobile Internet and mail account for the major part (Zobel,
2001). The rapid expansion of cell phone usage has changed the way
people communicate (NTT DoCoMo, 2002). Nomura (2003) speaks of a
demand shift from telephone calls to mails. As mentioned above,
nowadays, the majority of mobile consumers also subscribe to the mo-
bile Internet and e-mail services, which is particularly true for the
Asian market. More than 38 million out of NTT DoCoMo’'s 46 million
mobile phone customers have subscribed to i-mode. Messaging ser-
vices are the most frequently used function of cellular phones
(Hashimoto, Komatsu et al., 2001). The key factors and motivations
supporting a shift from voice to data transfer via the mobile device are:
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e Convenient Usage

Convenience and cost performance were mentioned by all interview-
ees as drivers for messaging communication. Another reason is that
messaging communication can be used all the time; even when the
other person is busy at work. Sending an e-mail is a more discreet way
of contacting people and gives the receiver of the message more free-
dom to think and respond to it.

e Cost Performance

Mikami et al. (2001) found that when asking for the motive to start
using mobile mail: 52.7% of the respondents said that it was cheap/
economic and for 50.7% the motive was that mobile mail can be used
regardless of time and place. However, it should also be taken into
consideration that there are completely different usage motives too.
50% said that they started using mobile mail because their friends or
boyfriend/girlfriend are using it and 33.3% argued that it seemed to be
interesting to try (Mikami, Nakamura et al., 2001). Similar results were
also found by Hashimoto et al. (2001).

e Personal Contact Possibilities

Peer relationships are a main concern of adolescents. Etiquette in
Japan is different to other countries, voice communication for example
is not used while riding a train (Mikami, Nakamura et al., 2001). Espe-
cially those who have to commute to the office or to school usually
spend daily many hours on a train. A survey of elementary and junior
high school students conducted by NTT DoCoMo in Japan found a
strong connection between mobile phone ownership and a student’s
way to school. One of the main arguments is that the longer the way to
school the more important the phone for the young person (NTT
DoCoMo, 2001a).

Occasionally messages are sent without any particular reason by
young people. For instance, friends might ask each other about their
whereabouts or simply want to say “hello” or “how are you?”. In this
case, people simply do not consider the content of what they want to
say important or urgent enough to make a phone call. An interesting
phenomenon in this context is the so-called consummatory usage of
mobile phones or consummatory communication (Mikami, Nakamura et
al., 2001). The only purpose of the communication in this case is the
usage for its own sake and becomes the end in itself. This means that
for private users, the mobile phone is not a tool or instrument to
achieve a goal/purpose any more but using it simply becomes an end
in itself. Of course, this is true for phone calls as well as mobile mails.
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3.2.3.2 Security and Privacy

One major concern in delivery support is security as the development
of common security standards is unsolved (Manchester, 2000). How-
ever, WAP 1.3 introduces standards that use digital certificates, certifi-
cate authorities, strong asymmetric encryption and digital signatures to
ensure integrity, privacy, authenticity, and non-repudiation (Barnes,
2002a; Stein, 1998).

Mobile spam is a potential danger companies have to be aware of.
Corporate policies must consider legalities such as electronic signa-
tures, electronic contracts, and conditions for sending SMS messages.
Seven experts who had used SMS campaigns welcomed European gov-
ernment and industry initiatives to restrict unsolicited SMS. They ar-
gued that sending unsolicited messages hurts the mobile commerce
industry.

According to the experts, advertisers should have permission and
convince consumers to "opt-in" before sending advertisements. A sim-
ple registration ensures sending relevant messages to an interested
audience (Petty, 2000). Unsolicited messages, commonly known as
spam (Hinde, 2003; Wales, 2003), stifle user acceptance (Golem.de,
2002) - particularly as mobile phones cannot distinguish between
spam and genuine communication automatically. Unwanted messages
are illegal in some countries (Stratil and Weissenburger, 2000) and
annoy consumers regardless of the medium (e.g., fax, telephone, elec-
tronic mail, or mobile devices). All experts cited fear of spam as the
strongest negative influence on consumer attitudes towards mobile
services.

Changing one’s mobile phone number is more difficult than changing
e-mail addresses provided by free services such as Yahoo! or Hotmail.
New regulations allowing people to keep their phone numbers when
switching cellular carriers (CNN, 2003) may reinforce fears of un-
wanted messages and misuse of personal data, thereby keeping con-
sumers from registering for SMS-based information services.

3.3 Content
3.3.1 Content Creation

Generally content creation and delivery is the same in m-commerce
and e-commerce (Choi, Stahl et al., 1997) but because of the size of
the devices the specific format is different. Typically such mobile con-
tent can consist of (Barnes, 2002a):
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Text
Audio
Graphics
Video

This electronic content can be consumed repetitively by the same or by
different consumers. In addition it can easily be modified and fast and
cheaply reproduced. The attributes of online delivered content (ODC)
are transmutability, indestructibility/non-subtractivity and reproducibil-
ity (Loebbecke, 2001).

Barnes (2002a) summarizes some important issues that have to be
taken care of when digital content for the mobile device is created
(Choi, Stahl et al., 1997; Loebbecke, 2001). Among others these in-
clude interactivity and customization, time-dependence, use frequency
and the operational format (executable vs. fixed document).

3.3.2 Content Packaging

To make mobile content consumable it must be edited, customized or
combined, before sending it to the customer. At this stage of the value
chain, value is added by transforming the data into the most conven-
ient form for consumption (Barnes, 2002a). Some critic remarks of the
interviewees emphasized the importance of transforming web content
into a format that is appealing on the small sized display of a mobile
device. There is a huge variety of mobile content which includes (Bar-
nes, 2002a):

Sports

Online Games
Finance
Entertainment
News
Shopping
Travel

At the moment an integration of different media makes the customer
aware of mobile services. Web pages often serve as a platform to reg-
ister for mobile services.

Sending data via text messaging is time-consuming. Web-based in-
formation systems, by contrast, offer easier registration and more ac-
cessible interfaces due to a computer’s larger keyboard and higher
screen resolution. Thus, consumers may prefer to share their interests,
desired content, and number and timing of messages via their home or
office PC. A good example of gathering user preferences, interests, and
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permissions via the Web and the popularity of multi-channel strategies
is MindMatics’ RedAlertz (http://www.redalertz.co.uk/).

Consumer trends, especially increased Internet usage, influence the
evolution of mobile marketing. Integration with Web-based information
systems is crucial since many customers subscribe (opt-in) to SMS
campaigns via corporate Web sites, which are often the first and pri-
mary point of contact. In addition to that, the acceptance of mobile
services is probably higher by Web users than by the overall popula-
tion.

Several companies - e.g., Flytxt's FXTrinity, Mindmatic’s Wireless In-
teractive Box, UCP’s Mobile Media Platform, and the Chordiant Market-
ing Director Suite (Chordiant, 2003) illustrated in below figure - al-
ready integrate mobile and Web-based channels.
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Figure 3: User Interface of the Chordiant 5 Mobile Marketing Director

3.3.3 Market Making

Mobile portals (or m-portals) are the most important business-to-
consumer market makers on the mobile Internet. Mobile portals cumu-
late services and information (Ticoll, Lowy et al., 1998) or serve as
intermediaries (Chircu and Kauffman, 2001). Hence, they have a pow-
erful role in the access of mobile information (Barnes, 2002a). The aim
of portals is the provision of content fulfilling customers’ needs. These
needs can include (Barnes, 2002a):

Communication

Personalized content and alerts
Personal information management
Location-specific information
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The probably best example for mobile portals is the Japanese net-
work operator NTT DoCoMo. The provision of content for iMode is con-
trolled through their portal page (Nakada, 2001).

Now that the key elements of the m-commerce value chain have
been discussed and analyzed, the next and logical question is how the
value chain can be further leveraged to create a profitable partnership
with customers.

3.4 The Mobile User

In the last years an amazing number of new functions has been devel-
oped and added to cellular phones. Besides, with the technology be-
coming more advanced and sophisticated, screens became larger -
with more colors and better resolutions - transmission rates higher and
the sound quality much better. Obviously, these changes and devel-
opments in communication have influenceg people’s lifestyles and hab-
its. This reciprocal process of mutual influence, change, and develop-
ment might also lead to a transformation of attitudes, understanding,
and perceptions of consumers. Geser (2002) states, that the mobile
phone has an influence on social behavior. It influences the individual,
the way interpersonal interaction is conducted and has implications on
face-to-face gatherings. The mobile device has changed the way peo-
ple organize their social relationships both at work and at home
(Haddon, 1997).

Experts in the industry contend that "in terms of 3G implementation,
Japan is two or three years ahead of Europe” and that European com-
panies should "take the opportunity to learn from the Japanese experi-
ence” (DeZoysa, 2002). Thus, Japanese consumer surveys can give an
overview on usage behavior and insights into the social phenomenon of
the mobile device.

An ever-rising importance of mobile phones in every day life can be
observed. In the NTT DoCoMo Report on current trends in mobile
phone usage among adolescents, 45% said that a mobile phone is
“essential in my life”, in terms of overall impression and 46% said that
it is not essential in my life, but I want one” (NTT DoCoMo, 2001a).
Another NTT DoCoMo (2001b) report found that "mobile phones have
become an essential part of people’s daily lives”, with nearly 70% of
the respondents considering mobile phones “essential for enjoying their
lives”. Mikami et al. (2001) of the Institute of Socio-Information and
Communication Studies at the Tokyo University concluded that the cell
phone spread as an everyday medium. Regardless of one’s own view of
media it became a media indispensable to use for communication at
work as well as for communication between the young generation
(Mikami, Nakamura et al., 2001).
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On the one hand, mobile phone users stress the convenience of the
cell phone - e.g. that they are "not tied down by time or location, can
act freely” — and that it gives them a feeling of reassurance (Mikami,
Nakamura et al., 2001; NTT DoCoMo, 2000; NTT DoCoMo, 2001a). On
the other hand, there is a growing number of users who complain
about a certain over-dependence on mobile phones. In fact, 52% of
those surveyed by NTT DoCoMo in 2000 answered that they “feel lost
without it” (NTT DoCoMo, 2000). 32% of the respondents to the survey
conducted by Mikami et al. (2001), stated that they feel uneasy if they
do not carry the cell phone with them all the time (NTT DoCoMo,
2001a) and that especially people in their 20s become more and more
nervous if they cannot reach somebody or cannot be reached them-
selves (Mikami, Nakamura et al., 2001). Hashimoto (2002) identified
very similar trends and already speaks of a "cellular-phone depend-
ency”. Many of the interviewees also complained about a certain loss of
privacy and the fact that one is constantly within call when carrying a
mobile phone. One interviewee even stated that she has the feeling
that the "phone is part of the body already”.

The explorative survey showed that mobile applications are valuable
and useful for certain user segments, mainly people between 16 and
35. Particularly students and frequent travelers can profit from mobile
services. According to experts the adoption curve is promising in those
segments. For other user segments, it is still not clear what the adop-
tion curve will look like.

According to the experts the perception of usefulness and value dif-
fers between segments. Younger users have a different set of priorities
as opposed to traveling or business users. Furthermore, one key factor
will be the degree of personalization of the messages. Overall, before
developing a service for a particular segment, businesses have to look
at the factors motivating people to use a service, at the value proposi-
tions, pricing models and the marketing strategy. The more focused a
service is the more successful it will be within its target group; the
downside is that the company is inherently limiting itself to a small
group.

Pupils and students have unique requirements. For one, regulations
surround collecting profile information about kids, so customized in-
formation services may not do well with youth. However, youth gener-
ally have a lot of time at their hands which they need to fill with diver-
sionary entertainment. They ride buses to school, they never drive,
they have boring classes at school, etc. Thus, community and gaming
applications provide value as a way to pass the time. Young people
even express themselves through the mobile phone.

The other major user group is business people and travelers who
want to save time and, thus, use a mobile device. The device supports
them in every day life, transmitted content is relevant and useful. Ser-
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vices like the mobile Internet are particularly important for this user
segment. The results of the explorative research show that users are
spoiled by the Internet. They are used to receive free content but via
the mobile device they must pay for services they are used to get for
free via the Web.

According to the experts the main drivers for mobile service adop-
tion are clear value propositions and high quality of the service. The
main influencing factors for quality are efficiency enhanced by the ser-
vice, it has to be easy to use, the usage should be fun, and trust into
the technology and reliability of the service provider are essential.

The following chapter gives some more detailed insights into mobile
services. Then the theoretic body of service quality and diffusion of
innovations is examined since the main influencing factors of mobile
service use have their theoretic roots in those domains.
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4 MOBILE SERVICES

The literature review and survey found six characteristics to describe
successful mobile services. First the characteristics are presented,
then, some groups of mobile services are described. The number of
services explained is not exhaustive, the ones considered most impor-
tant by experts and that raised the attention of scholars leading to
literature on the services are discussed below.

4.1 Characteristics of Mobile Services

Services in the mobile commerce area have some advantages over
conventional e-commerce applications. This section first introduces the
most obvious characteristics.

Ubiquity is the most obvious advantage of the mobile device
(Balasubramanian, Peterson et al., 2002). Mobile devices fulfill the
need for real time information and communication at a level the desk-
top PC is unable to provide. The factor of ubiquity should be realized in
a multi network environment enabling seamless access to services
regardless of the network provider.

Location based services may be more common with the next genera-
tion of mobile phones carrying a GPS chip allowing for precise loca-
tions. It is even emaginable that when clients pass a specific shop they
could receive an alert with special offers. Also the time sensitiveness of
this approach is critical since they should receive the message when in
front of the shop and not half an hour later. The experts question if the
necessity of location based services is over estimated. People are nor-
mally in locations they know. If they are abroad concerns with regard
to roaming come up. Furthermore, some degree of usage is necessary
to make services profitable for companies.

Push is the predominant wireless delivery method. It saves time and
money compared to surfing the Internet via WAP, but the information
should be relevant to the receiver (Quah and Lim, 2002). Yunos et al.
(2003) state that most users view wireless services pushed to their
mobile device as intrusive and unwelcome.

The proposed taxonomy below distinguishes m-services along three
dimensions, based upon the extent an application is: i) location-
sensitive, ii) time-critical and iii) user- or provider-initiated
(Balasubramanian, Peterson et al., 2002).
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Table 5: Taxonomy of Mobile Services Adapted from (Balasubramanian, Peterson
et al., 2002; Dickinger, Heinzmann et al., 2004)

Dimension I Dimension II Dimension III Examples
Location Time critical User initiated Up-to date information,
Sensitive mobile market research.

Provider initiated GPS Systems in sports,
route planner.

Time uncritical User initiated Information services, book-
ing of hotels, restaurants
and concert tickets.

Provider initiated Advertisements of restau-
rants or shops one passes.

Location In- Time critical User initiated Weather forecast on de-
Sensitive mand, virtual discussion
forums.

Provider initiated Warning systems, automatic
updates of flight time
change.

Time uncritical User initiated Download of information
and data, city maps, dic-
tionaries etc.

Provider initiated Remote update of data,
automatic downloads.

Group 1 applications provide timely information that relates to a re-
ceiver’s surrounding (Balasubramanian, Peterson et al., 2002). These
applications are particularly interesting for integration into users’ every
day tasks. From a managerial perspective, Group 1 applications can
increase system efficiency and monitor the performance of individual
mobile units (e.g. truck driver and engine performance parameters).

Group 2 applications differ from Group 1 applications as the product
or service provider typically initiates and controls the application.

Group 3 applications relate to on-demand provision of information
and account for the recipient’s location. Examples with Global Position-
ing Systems (GPS) include locating one’s position on a map when trav-
eling, route directions, and information about the physical environ-
ment. Group 3 illustrations include pushing messages to mobile devices
with information about smog, ozone ratings and pollution. Another
example is directions to a restaurant, hotel, or point of interest.

Group 4 applications resemble Group 1 applications, except that
they are less time-critical. A prominent example is John Deere’s satel-
lite-based yield mapping system, which lets farmers collect data about
crops, field conditions and harvesting via a mobile device. Gaining spe-
cific information about different locations on the field, the farmer can
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treat each location with the appropriate fertilizers, pesticides and seeds
(Deree&Company, 2004).

Group 5 and Group 6 are time-critical applications whereby the loca-
tion of the user is less relevant. The user initiates Group 5 applications
and pulls the information while the company or organizations push the
information to the users with Group 6 applications.

Group 7 applications relate to receiver-initiated access to data via
the mobile terminal. Users can access text at a satisfactory level but
high data volumes limit receiving picture and sound. Generally, group 7
applications provide users with convenient access to information or
facilitate other tasks.

Group 8 services relate to modifying, updating and configuring soft-
ware at remote locations (Balasubramanian, Peterson et al., 2002). For
example, earth-based signals moved a NASA telescope away from a
meteor shower in 2001.

The proposed taxonomy describes a landscape for m- services,
serves as a platform for further conceptualization of issues related to
the mobile environment, and encourages practitioners to probe existing
and potential services systematically.

The following section illustrates different types of services with re-
gard to their content.

4.2 Types of Mobile Services

First information services are introduced, then transaction services,
mobile entertainment followed by mobile communication and finally by
mobile marketing services. The list of services is not exhaustive but
rather intends to give an overview and examples on the mobile ser-
vices landscape. In this research only end-user services (B-to-C or C-
to-B) are of interest.

4.2.1 Information Services

Mobile data applications deliver content and enable transactions for
users on the move, often drawing on the World Wide Web for content
and the Internet as an enabling technology for Wireless Application
Protocol (WAP) and i-mode (Gilbert and Kendall, 2003). WAP, mainly
used in Europe and the Japanese i-mode are protocols that let users
access information instantly via a mobile device. The majority of mes-
sages use the SMS format, which sends up to 160 text characters or
little pictures to and from mobile devices. Commercial uses of SMS
include weather reports, games, stock quotes, sports results and basic
information (Kalluviayil, 2001; Massoud and Gupta, 2003).
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Due to its popularity, SMS should be the primary mobile technology
for information services such as sports, news, stock prices, weather,
and e-mail notification until 2005 (Powell and Vu, 2002). Massoud and
Gupta (2003) found that 30% of mobile users have experience with
information services (finding weather, sports results) and 27% with
location-based services (street navigation). The top two mobile ser-
vices that interest consumers are entertainment at 88% and informa-
tion at 66% (Massoud and Gupta, 2003).

Businesses deliver these services via push and pull models. Push
messages are unsolicited, usually free informal SMS alerts from mobile
network providers to subscribed users. Pull messages promote free or
inexpensive information such as sport results, traffic reports or weather
forecasts that the customer requested (Schreiber, 2000).

This category includes services that provide end users with news,
updates and alerts. Essential for this type of service is that it will only
poof successful if the information provided is highly personalized. The
content has to be of high quality and tailored to the users’ specific in-
formation requirements.

Information of the favorite football team or on the weather in a cer-
tain area could be of interest for instance. Popular services are weather
forecasts, the horoscope, time tables of public transport, etc.

According to the experts information services are also provided via
voice and could make people try out mobile services. Traffic alerts via
SMS for instance work well (Dickinger, Heinzmann et al., 2004) and
are a welcome alternative to the more expensive global positioning
system.

4.2.2 Entertainment Services

A Siemens Survey and Gartner Research found that entertainment
applications especially appeal to the “generation @” segment - young
World Wide Web users between 12 and 16 years old (Hartmann and
Blppelmann, 2001). Young people are heavy users of SMS services but
often fail to realize how much text messaging and voicemail cost. The
Communications Law Center in Australia found that a quarter of young
people have difficulties paying their mobile phone bills and frequently
end up in debt (Lowe, 2003).

Entertainment services can increase customer loyalty and add value
for the customer. As most people have a natural playfulness, providing
games and prizes via text messaging yields high participation, noted a
mobile marketing expert. Sending games and prizes to the customer’s
cell phone is a fun way to attract and keep customers.

Warner Brothers Movie World in Germany, for example, invited cus-
tomers to send a certain message to three friends as quickly as possi-
ble, asking them to forward the message to Warner Brothers. The first
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five teams to complete the cycle received free tickets to Warner Broth-
ers’ Movie World entertainment park (MindMatics, 2001).

Entertainment services have been a huge success in Japan with 68%
of site access resulting from those (Devine and Holmgqvist, 2001). The
mobile phone became the ultimate gadget to kill time. For some people
like long-hour commuting Japanese, it is an essential feature. Japanese
mobile handsets evolve for this simple reason for years.

Mobile games have to grow increasing complex to satisfy the cus-
tomers’ demands. Interactive and location based games have been
recently introduced and grow in popularity. Games are particularly
important for adolescents. They have a relatively high disposable in-
come and are willing to spend money on mobile games and are keen
on personalizing their mobile device through ring tones, wall papers
and individual covers.

One special field in the entertainment industry is music downloads.
As opposed to the Internet the customers are used to pay for services
when using the phone. Payment for music downloads will be increas-
ingly tolerated via the mobile device.

Experts state that one-time downloads such as games and ring
tones have healthy distribution channels and revenue models, and
thus, enjoy the most success. Mobile users can easily purchase games
and ring tones from their operators, from websites, and from mobile
phone stores. Furthermore, users understand the value of a one-time
purchase for a game or ring tone a lot better than they understand the
value of a mobile information service.

In short, ring tones are so popular because of their simplicity, avail-
ability and ease of installation. Even more important, the ring tone
enables the users to personalize their mobile device. Personalization of
the device by choosing different ring tones, wallpapers and covers is
one of the main issues when it comes to Asian users but is observed in
Europe as well.

Music companies have the opportunity to sell ring tones of songs in
the charts and earn money through that channel and extract revenue
from that emerging market. According to experts music companies do
not want to make the same mistake as with downloads of music from
the Internet where they miss out on profit.

Gambling can be regarded as part of the entertainment services. It
includes casino type games as well as betting on real-time sporting
events. Thanks to the access via mobile phone the player remains
anonymous. Mobile Lotto has been introduced in Austria as well and
appears to be a successful service.

39



4.2.3 Transaction Services

The development of mobile payment systems helps explain (Kannan,
Chang et al., 2001) the affinity of finance and insurance towards mo-
bile commerce. Kannan et al. (2001) describe how mobile commerce
supplements cash and credit cards - e.g., paying via SMS messages or
using electronic wallets linked to pre- or postpaid services. Contactless
smart cards facilitate transactions (Durix, 2003) by automatically con-
necting with public terminals while the customer is in range. Instead of
SMS, proximity transactions typically rely on infrared signals, radio
transmission or Bluetooth (Durix, 2003).

Pilot projects illustrate the feasibility of mobile payment. Austrians
use PayBox to obtain parking permits or tickets for cultural events
(Paybox.net, 2002), Scandinavians purchase Coca Cola through "Dial-
a-Coke” vending machines (Johnston, 2000), and South Koreans sub-
stitute train tickets with their mobile phones when passing through
electronic turnstiles (Durix, 2003). In Finland, Sonera’s Pay-by-GSM
enables the user to dial a number to receive a charge to a prepaid
phone or for a deduction from a mobile account.

According to the experts mobile tickets are a cheap and convenient
alternative to traditional ticketing. Cinema tickets and concert tickets
can already be bought via the mobile phone. It is quite convenient not
to queue to get ones tickets.

One further transaction service is mobile coupons. Companies can
send coupons to cell phones via SMS. This mobile couponing offers at
least three advantages: targeting based on customer cell phone num-
bers; time sensitivity, e.g. receiving a 20% discount on purchases im-
mediately after entering a shop; and efficient handling by scanning the
coupon’s bar-code at the cash desk.

Raskino (2001) predicts that consumers will use mobile coupons 300
times more often than ordinary paper coupons. Customers keep their
cell phone with them and consequently the coupon too.

M-Parking, one of the most successful mobile commerce service in
Austria will be further investigated in the quantitative part of this book.
M-parking was introduced by the biggest mobile network provider Mo-
bilkom and Siemens Business Services in 2002. About 50,000 car driv-
ers now pay their parking fee via their mobile phone in six Austrian
cities.

On a web platform the drivers register their mobile phone number
and car license plate. Credit for the parking fee is purchased either by
credit card or a direct debit order. In order to pay the parking fee, the
drivers send an SMS to a service number indicating how long they in-
tend to park. The user receives a reminder SMS a couple of minutes
before the parking period expires. They then decide whether to get
back to the car or to extend the parking period by sending another text
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message. Similary to ticketing the user does not receive a physical
good but a sort of good directly stored on the mobile phone which is
the parking fee.

For all transaction services security and trust in the provider are the
most important factors for end users to rely on a service.

4.2.4 Communication Services

Apart from voice trafficc, SMS has so far been the most successful
means of mobile data communication. As technology evolves new ser-
vices will be surfacing. MMS for instance has already been introduced
and mobile e-mail is gaining market share.

As mentioned earlier messaging services are the most popular com-
munication services. One messaging service is Blackberry, first intro-
duced in Austria by t-mobile. The mobile device supports one major
function which is receiving of and responding to e-mails. The Black-
berry, a very specialized device serves particularly this need.

Push to Talk (PTT), recently introduced in Austria, is a form of cellu-
lar communication that allows users to engage in immediate communi-
cation with one or more users. It is providing a "walkie-talkie”-type of
communication. Rather than being a replacement of long, interactive
communication, PTT is best suited for quick communication among
end-users. PTT is provided in half-duplex mode e.g., transmission oc-
curs in both directions, but not at the same time - each party must
wait to speak. Due to the inability to interrupt it lends itself to quick
exchanges of information.

4.2.5 Mobile Marketing Services

The following chapter introduces the new concept of mobile marketing.
A definition of mobile marketing is followed by a presentation of mobile
marketing opportunities.

The American Marketing Association’s definition of marketing man-
agement provides a basis for defining mobile marketing:

“"Marketing management is the process of planning and executing
the conception, pricing, promotion and distribution of goods, services,
and ideas to create exchanges that satisfy individual and organizational
goals” (AMA, 1985, 1).

This definition implies temporal and spatial separation of buyers and
sellers as well as sequential marketing stages. These boundaries and
distinctions, though, blur as mobile devices extend traditional market-
ing’s time-space paradigm (Watson, Pitt et al., 2002).

Cell phones, free from traditional land-based Internet connections,
amplify main arguments of e-commerce, location independence and
ubiquity (Anckar and D'Incau, 2002; Balasubramanian, Peterson et al.,
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2002; Watson, Pitt et al., 2002). At the same time, the importance of
location, time and personalization in mobile marketing is reinforced by
consumers who increasingly expect tailored and location based services
(Watson, Berthon et al., 2000).

One-to-one Marketing, addressing customers individually, is well es-
tablished in marketing and plays a central role in Customer Relation-
ship Management (Kotler, Jain et al., 2002; Newell, 2000; Peppers,
Rogers et al., 1999). As with other forms of digital marketing, mobile
media incorporate interactivity and transcend traditional communica-
tion, allowing for one-to-one, many-to-many and mass communication
models (Barwise and Strong, 2002; Hoffman and Novak, 1996; Jee and
Lee, 2002). Although it can be expensive to learn individual customer
interests, customized information treats each individual uniquely
(Watson, Pitt et al., 2002).

The two-way information flow, sending and receiving messages, en-
ables better service and feedback between companies and consumers
(Jones, 2001). Text messages are also a popular instrument for inter-
personal communication (Déring, 2002). Cell phones let users of all
ages easily maintain business and social contacts, although research
found that entry barriers to using SMS were high for teachers and
other adult authority figures (Thiele and Liess, 2000).

Summarizing the discussion above, mobile marketing provides con-
sumers with personalized information based on the time of day, their
location, and their expressed preferences. Using the Global System for
Mobile communication (GSM) technology and communication via Short
Message Service (SMS) the customer can easily answer via SMS, inter-
acting with the marketer.

4.2.5.1 Mobile Branding

Mobile marketing is a branding tool. For over a century, branding ef-
forts have attempted to link images and emotions with a brand in order
to gain a competitive edge beyond utilitarian differences (Alderson,
1965; Borden, 1942). Brands, usually a company’s most stable asset
(Clifton, 2002) and a fundamental tenet of business success, simplify
consumers choice with a brand name that links closely to a product
category (Rubinstein and Griffiths, 2001). For example, when most
people think of fast food, McDonald’s comes to mind. Barwise et al.
(2002) posit that trusted brands are more important in the virtual
world where they influence online purchases, generate customer loy-
alty (Clifton, 2002), and attract customers to their Web sites (Hanson,
2000). This ‘virtual branding’ effect may apply to SMS as well.

Wella, a leading seller of hair cosmetics and fragrances in over 150
countries, conducted a campaign that sent a message with a kiss to all
their clients that gave permission to receive SMS messages from Wella.
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The customers liked the Wella kiss so much that they forwarded it to
their friends. This viral impact created a high effect for a low cost
(Godin, 2001). Wella paid for text messages sent to the opt-in clients
but paid nothing for the messages passed on to friends (12Snap,
2001).

4.2.5.2 Mobile CRM

Text messaging supports Customer Relationship activities such as re-
ceiving free newsletters, pictures, ring tones, bonus points and cou-
pons after joining a customer program. Mobile network operators plan
to use mobile marketing for customer relationships by sending their
clients SMS information on where to get cheap pre-paid phone cards
when their credits are running low.

One expert said that his cell phone company plans to use mobile
marketing for customer relationship management by "sending SMS
based reminders if clients do not pay their bills on time. This kind of
reminder is more effective and less expensive for us as operators. Of
course the legal consequences need to be checked first.”

4.2.5.3 Mobile Advertising

The convergence of the Internet and wireless telephony serves as a
new platform for advertising and is, potentially much stronger than the
wired Internet. There are guidelines for successful communication but
need to be adapted for the wireless medium (Barnes 2002).

The characteristics of the wireless devices (very personal, timely, lo-
cation based) bear a high potential for advertising (Kannan, Chang et
al., 2001).

Mobile advertising can be effected in two ways, in either a push or
pull model. Push advertising sends messages, usually via an SMS alert,
that the customer has not specifically requested. Pull advertising adds
messages, usually promoting free information (e.g., traffic reports or
weather forecasts), to browsed content or information the customer
requested (Schreiber, 2000). These two main categories are illustrated
in the figure below followed by an in depth discussion.

43



Rich
Rich ad alert Rich WAP page ad
(next generation Rich iIMode page ad
of platfoms) Apply page ad
Type of ad
SMS ad
Simple WAP alert Simple iMode page ad
Simple IMode alert | SimPle WAP page ad
Simple
Push Mode of access Pull
N\ J

Figure 4: Categorization of Wireless Advertising with Examples (Barnes, 2002b)

Wireless Push advertising is currently the biggest form of wireless
advertising due to the predominant usage of SMS, as mentioned ear-
lier.

The idea of sending messages directly to an individual’s private
phone raises legislative concerns. It is obvious that push marketing
should only be allowed for companies that have their customer’s per-
mission.

As a consequence ‘opt-in’ schemes become popular (Barnes 2002).
The idea of opt-in schemes is that the user agrees to receive advertis-
ing before anything is sent and has the opportunity to change prefer-
ences or stop messages at any time. If an opt-in policy is followed
some customers may even appreciate receiven advertising messages
(Ericsson, 2000; Quios/Engage, 2000). Among the reasons for the
positive attitudes to SMS advertising are (Barnes 2002):

e Content value. People were willing to receive advertising as long
as their received some sort of compensation.

e Immersive content. SMS messaging has an interactive quality at-
tracting young users.

e Ad pertinence. Now there is little junk messaging or spam. Ad-
vertising is not very common and thus, pertinent.

e ‘'Wow’ factor. Since there have not been too many SMS adver-
tisements they maintain a degree of surprise.

e Viral marketing. Resulting from the high impact of advertise-
ments and usage of mobiles for social contacts mobile advertis-
ing can have a viral impact.

e Personal context. The personalized services are particularly fa-
vored.
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Further expansion of this type of advertising may change customers
perceptions. A result could be that the user even starts to be annoyed
(Hamblen, 2000).

At the moment push-based advertising is in the lower left quadrant
of the above figure but this will change as new technologies emerge.

In wireless pull advertising any browsing enabled wireless platform
can be used. The most important aspect of pull advertising is targeting
to provide the user with relevant messages leading to positive re-
sponse (Lot21, 2001). Considering the expensive connect time and
small displays a positive user perception is imperative. One approach
to overcome this problem is by positioning wireless advertising as addi-
tional content (Barnes 2002).

As opposed to the wired Internet, wireless advertising should reach
the customer when they want to receive it, and thus, add value. Con-
sequently, the line between advertising and service becomes blurred
(Katz-Stone, 2001). Most WAP pull ads are simple in nature. They are
on the bottom right quadrant of above figure. Types of ads in that con-
text are as follows (Barnes 2002):

e Simple text ads
° Rich ads
e Interstitial ads

4.2.5.4 Mobile Market Research

Some companies carry out market research via the mobile device.
They are working on building a panel of people willing to participate in
“wireless market research”. The initial difficulty is entering a URL on a
browser since they have to be very short and should contain as few
unusual characters as possible because people simply can not figure
out how to enter them into their phone.

Feedback has been positive with panelists seeming to enjoy the ex-
perience and in some cases even asking for more or longer surveys. In
a typical market research panel for surveys conducted over the web, a
panelist will take 3-4 surveys and then they are tired of the experi-
ence. The main advantage is that customers can be reached during the
consummation experience, e.g. on a holiday, and can give up to date
insights into perceptions and experiences.
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5 THEORETICAL AND METHODOLOGICAL
FRAMEWORK

The following section suggests theoretical frameworks relevant for this
survey. Among those are diffusion and adoption theories and service
quality followed by the methodological foundations of the research
project.

5.1 Relevance of the Theoretical Framework

The first two sections on adoption and service quality introduce a num-
ber of concepts, explain and analyze them briefly focusing on the rele-
vant ones in light of theory development for this research project.

One of the main challenges in marketing research is a lack of com-
mon understanding and definition of key concepts. Particularly in the
area of consumer behavior focusing on loyalty and satisfaction litera-
ture hardly shows common definitions, often the concepts overlap or
even contradict each other. Important terms such as satisfaction or
relationship are regarded differently in various research traditions. This
may result from the fact that marketing research is influenced by tradi-
tions of psychology, sociology, behaviorism and economics. Thus, the
identification of relevant latent variables is sometimes challenging. The
following sections present a choice of theories and constructs for defini-
tion and measurement of those relevant concepts. The aim is a precise
definition and overview with a focus on those serving as a theoretic
basis for the research at hand, guiding model development, and com-
posing parts of the actual research model.

Due to the nature of mobile services an integrative approach, focus-
ing on service quality and diffusion theory seems promising for model
development.

Apart from literature review for theory building the methodological
framework needs consideration. As Structural Equation Modeling (SEM)
or causal modeling as it is also referred to, seems to be the appropriate
statistical method to test multiple indicator latent variable models. This
method is also explained in the methodological building block.

Electronic service quality in general and mobile service quality in
particular have specific requirements regarding theory building. Here
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i) A lot of theory in service quality stems from a comparison of ex-
pected and actual service performance. This view is not supported in
this research as customers often do not know what to expect when it
comes to new technology products and the measurement instruments’
complexity is unnecessarily increased.

ii) Traditional service quality literature is built on considerations of
human to human interaction. With regard to mobile services this
stream of research can serve as a guideline but one has to consider the
fact that mobile services primarily involve human computer interaction.

iii) Adoption and diffusion theories bear a different sort of short com-
ing not considering behavioral outcomes of system use. Additionally
these theories often do not define “use” precisely enough. Testing a
system once or trying a new service without repeating it is not the
ultimate goal of service providers. In this research repeat use and be-
havioral consequences of the service use is of interest, thus, recursive
models with the endogenous variable attitude towards the sys-
tem/service use are unsatisfactory. Therefore, model development for
this research project goes beyond traditional adoption models integrat-
ing those into the extensive body of knowledge from service quality
and consumer behavior theory.

vi) Some of the dimensions in adoption and service quality models
capture the general domain of IS adoption and service quality fairly
well but they need to be reconsidered and evaluated (from an empirical
view) if they are distinct enough for mobile service quality assessment
and mobile consumer behavior.

The following sections, representing the theoretical building block for
this project, present adoption and diffusion theories, the concept of
service quality, related Internet service quality models, and, with re-
spect to the empirical work involved in this research project, the un-
derlying assumptions of causal modeling.

48



5.2 Diffusion and Adoption Theories

This chapter presents and discusses the most important theories con-
cerning adoption with respect to mobile services and their importance
for this research project. Uses and Gratifications research will not be
discussed as it has generally been criticized for its limited theoretical
foundation (Lin, 1996) and low explanatory power (LaRose, Mastro et
al., 2001). The following table presents some models and theories of
individual acceptance.

Table 6: Models and Theories of Individual Acceptance (See also Venkatesh, Mor-

ris, et al. 2003)

Model/Theory

Authors

Core Constructs

Innovation
Diffusion Theory
(IDT)

(Rogers, 1962)

Relative Advantage, Ease of Use, Image,
Visibility, Compatibility, Results Demonstra-
bility, Voluntariness of Use

Theory of Rea-
soned Action

(Ajzen and Fishbein,
1980; Fishbein and

Attitude Toward Behavior, Subjective Norm

(TRA) Ajzen, 1975)
Technology (Davis, 1989; Davis, | Perceived Usefulness, Perceived Ease of
Acceptance Bagozzi et al., 1989; | Use, Subjective Norm (TAM 2)
Model (TAM) Venkatesh and

Davis, 2000)
Motivational (Davis, Bagozzi et Extrinsic Motivation, Intrinsic Motivation
Model (MM) al., 1992; Vallerand,

1997; Venkatesh

and Speier, 1999)
Theory of (Aijzen, 1991; Attitude Toward Behavior, Subjective Norm,
Planned Behav- Harrison, Mykytyn Perceived Behavioral Control
ior (TPB) et al., 1997; Mathi-

eson, 1991; Taylor

and Todd, 1995b)
Task Technology | (Goodhue and Task Characteristics, Performance Impacts,
Fit (TTF) Thompson, 1995) Utilization, Technology Characteristics,

Individual Characteristics

Unified Theory

(Venkatesh, Morris

Performance Expectancy, Social Influence,

Compeau, Higgins et
al., 1999)

of Acceptance et al., 2003) Facilitating Conditions, Effort Expectancy,
and Use of Behavioral Intention, Use Behavior, Attitude
Technology Toward Using Technology

UTAUT)

Model of PC (Thompson, Higgins | Job Fit, Complexity, Long-term Conse-
Utilization et al., 1991), quences, Affect Towards Use, Social Fac-
(MPCU) (Triandis, 1977) tors, Facilitating Conditions

Social Cognitive (Compeau and Outcome Expectations - Performance,
Theory (SCT) Higgins, 1995; Outcome Expectations - Personal, Self-

efficacy, Affect, Anxiety
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5.2.1 Diffusion of Innovations

The diffusion of an innovation traditionally has been defined as the
process by which an innovation "“is communicated through certain
channels over time among the members of a social system”. (Rogers,
1983, 5)

The factor of communication channels, mentioned in the definition
can be considered as one of the most important. The information about
an innovation is communicated to or in a social system via mass media
or interpersonal communication. The person’s social system consists of
different perceptions on media types and their reliability. Some might
rely on mass media and others on interpersonal channels in their in-
formation seeking process. Some might rely on word-of- mouth and
peer influence whereas others rely on the Internet or news papers for
information.

Past research offers a solid foundation for theory development, one
of those foundations is Rogers (1962) work on the diffusion of innova-
tions. This work has stimulated various surveys and has been validated
in various areas (Au and Enderwick, 2000).

Rogers (1962) defined five factors influencing consumer’s adoption
decisions, relative advantage, compatibility, complexity, communicabil-
ity, and trialability. All of those are now explained in more detail.

Relative advantage: The degree to which an innovation is perceived
as better than the idea it supersedes. The degree of relative advantage
may be measured in economic terms, but social-prestige factors, con-
venience, and satisfaction are also important components. It also mat-
ters that there is some relative advantage of completing the transac-
tion via an alternative medium. This was explored by various research-
ers investigating the advantage of transactions via the Web (Moore and
Benbasat, 1991; Rogers, 1995; Seybold, 1998)

Complexity: The degree to which an innovation is perceived as diffi-
cult to understand and use is complexity. Some innovations are rapidly
understood by most members of a social system; others are more
complicated and will be adopted more slowly. New ideas that are sim-
pler to understand will be adopted more rapidly than innovations that
require the adopter to develop new skills and understandings.

Compatibility is the degree to which an innovation is perceived as
being consistent with the existing values, past experiences, and needs
of potential adopters. An idea that is incompatible with the values and
norms of a social system will not be adopted as rapidly as an innova-
tion that is compatible.

Trialability is the degree to which an innovation may be experi-
mented with on a limited basis. New ideas that can be tried on the
installment plan will generally be adopted more quickly than innova-
tions that are not divisible.
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Observability is the degree to which the results of an innovation are
visible to others. Obviously, innovations and their success have a great
deal to do with how they are perceived by the potential and actual
consumers. The easier it is for individuals to see the resuits of an inno-
vation, the more likely they are to adopt it.

Rogers (1995, p.16) puts forth that “innovations that are perceived
by individuals as having greater relative advantage, compatibility, tri-
alability, observability, and less complexity will be adopted more rap-
idly than other innovations”.

In order to be successful the innovation has to be communicated to
or in the social system. Communication can be carried out via mass
media or via personal communication. Rogers (1962) defines diffusion
as an inherently social process. Thus, information can be transmitted
via interpersonal channels, with a person adopting an innovation on the
basis of the evaluation of an individual like them, or mass media chan-
nels, such as news paper, television, and radio. To analyze the influ-
ence of various media one can apply the Bass model for analysis (Bass,
1969). This model assumes that two types of communication channels
influence potential adopters; namely, the mass media channel and
interpersonal channels.

The social or cultural structure affects the diffusion and adoption of
innovation in a system. A social system is defined as "a set of interre-
lated units that are engaged in joint problem-solving to accomplish a
common goal” (Rogers, 1995, 23). The diffusion of an innovation
within a social system, such as an organization, is influenced by norms
of the system. Additionally, the opinion leaders within that social sys-
tem will affect adoption as well as the change agent. Factors influenc-
ing the process are: the structure of the social system, norms, the role
of opinion leaders and the consequence of the innovation (Rogers,
1995, 23).

Tomatzky and Klein (1982) found that three of Roger’s innovation
characteristics (perceived advantage, compatibility and complexity)
were consistently related to adoption behavior. Davis derived his con-
structs perceived usefulness of the technology and perceived ease of
use of the technology from the diffusion of innovation perspective
(Rogers, 1995).

Diffusion models have been used to explain the adoption of mobile
tourism services (Corigliano and Baggio, 2004) but only give insights
on an aggregate level. An other application of diffusion models with
regard to mobile commerce is the survey of Kleijnen et al. (2004)
where perceived risk plays a critical role in the adoption process, fol-
lowed by complexity and compatibility.
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5.2.2 Social Cognitive Theory

The Compeau and Higgins’ (1995) paper discusses the role of individ-
ual’s beliefs about their abilities to use a computer. The model is based
on Bandura’s Social Cognitive Theory (1986). The survey investigates
emotional reactions to computers (affect and anxiety), as well as out-
come expectations and computer self-efficacy on computer use.
Self-efficacy and outcome expectations are positively influenced by
encouragement of others and others’ use of computers. Self-efficacy is
important in an organizational setting when it comes to successful in-
formation system (IS) implementation. This provides implications for
organizational support, training, and implementation.

In a later survey the second part of the model (not including encour-
agement by others, others’ use and support) was tested (Compeau,
Higgins et al., 1999).

)
Encouragement Computer Affe
by Others Self/Efficacy | ect
Others’ I > Outcome :
Use Expectations Anxiety
(Performance) l
A
Outcome
Support ‘ Expectations > Usage
 J (Personal)
 —— == )

Figure 5: Compeau and Higgins SCT Model (1995)

In a later survey performance outcomes were found to influence af-
fect and use with affect significantly related to use (Compeau, Higgins
et al., 1999). Overall an individual’s affective and behavioral reactions
to information technology both impact seif-efficacy an outcome expec-
tations.

5.2.3 Theory of Planned Behavior & Theory of
Reasoned Action

The Theory of Planned Behavior (TPB) is an extension of the Theory of
Reasoned Action (TRA) and a well-established general theory of social
psychology stating that specific beliefs influence given behavioral per-
ceptions and resulting actual behavior (Aijzen, 1991; Ajzen and
Fishbein, 1980). The building blocks of the TPB are salient beliefs,
which are used to determine attitudes, social norm and behavioral con-
trol, consecutively determining intentions and behavior (see Figure 6).
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Figure 6: The Theory of Planned Behavior

Ajzen (2001) pointed out the ability of TPB to provide a useful theo-
retical framework for understanding and predicting the acceptance of
new information technology. Empirical evidence suggests the explana-
tory power of TPB in the field of new information technology adoption.
This includes a survey on the acceptance of telemedicine technology by
physicians (Chau and Hu, 2002), the widespread adoption of virtual
banking (Liao, Shao et al., 1999), executives adopting new information
technology (Harrison, Mykytyn et al., 1997) and the acceptance of
electronic brokerage services (Bahattacherjee, 2000).

5.2.4 The Technology Acceptance Model

A frequently cited adoption model in information systems is Davis’
technology acceptance model (TAM) (Davis, 1989). The TAM adapted
the Theory of Planned Behavior by incorporating technology in order to
explain computer usage.

According to Davis et al. (1989, 985), the TAM goal is “to provide an
explanation of the determinants of computer acceptance that is gen-
eral, capable of explaining user behavior across a broad range of end-
user computing technologies and user populations, while at the same
time being both parsimonious and theoretically justified.”

The TAM has been used to explain the adoption of telecommunica-
tion services such as telework (Hu, Chau et al., 1999), mobile tele-
phones (Kwon and Chidambaram, 2000) and mobile commerce ser-
vices (Pedersen, 2003). These studies suggest that the traditional TAM
(Davis, 1989) needs modifications in underlying assumptions of useful-
ness when explaining the adoption of mobile services. They suggest
the inclusion of social influence and behavioral control variables to
explain the adoption process.

The TAM has successfully predicted and explained individual’s inten-
tion to adopt and actual adoption across a variety of studies. Gefen and
Straub (2000) provide a synopsis of TAM studies from 1989-2000. The
model has been extended by including gender (Gefen and Straub,
1997; Venkatesh and Morris, 2000), age (Morris and Venkatesh,
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2000), social norms (Pedersen and Herbjorn, 2003) and culture
(Straub, Keil et al., 1997).

Pedersen et al. (2003) used an extended TAM to test the acceptance
of a mobile parking service and found that with the extension (self
expressiveness) the model satisfactory measured the adoption behav-
ior.

The following figure depicts the TAM model.

Perceived
Usefulness \\‘

I Attitude Toward | _ |Behavioral Intention| _, | Actual System Use
Using to Use

Perceived

Ease of Use /

Figure 7: The Technology Acceptance Model

5.2.5 Task Technology Fit Model

User evaluations are attitudes or beliefs about something and have
been used to measure different "things”. Goodhue’s (1995) approach
for developing the Task Technology Fit Model (TTF) was that IS litera-
ture lacked a specific user evaluation construct with a theoretical per-
spective that links underlying systems to their relevant impacts. Some
authors (Goodhue and Thompson, 1995; Jarvenpaa, 1989; Zirgus and
B.K., 1998) integrated concepts from IS and organizational research.
They discuss outcomes of matching group support applications with
group task requirements on performance and process quality. In the
ultimate TTF model Goodhue and Thompson (1995) combine utilization
and fit as a technology must be utilized and must be of good fit with
the tasks it supports. This concept is shown graphically in the following
figure. The results of their study highlight the importance of the fit
between technologies and users’ tasks in achieving individual perform-
ance impacts.
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Figure 8: Task Technology Fit Model (Goodhue and Thompson, 1995)

With regard to the m-services industry TTF was applied to investi-
gate the tasks performed via a variety of interaction devices such as
wireless phones and PDAs (Wells, Sarker et al., 2002).

5.2.6 Motivational Model

Research from the field of psychology supported the general motivation
theory as predictor for behavior. The core constructs are extrinsic mo-
tivation and intrinsic motivation. Extrinsic motivation could be an im-
proved job performance, pay or promotions whereas intrinsic motiva-
tion would be that the user performs the activity per se because he/she
wants to (Davis, Bagozzi et al., 1992). This theory has been adapted
for the IT context in various studies (Davis, Bagozzi et al., 1992;
Venkatesh and Speier, 1999).

5.2.7 Unified Theory of Acceptance and Use of
Technology

The most recent model development and assessment was carried out
by Venkatesh, Morris et al. (2003), leading technology acceptance
researchers, with an attempt to evaluate existing models to build a
unified model of technology acceptance.

The model was formulated based on conceptual and empirical simi-
larities across eight competing technology acceptance models. These
are:

1. Davis’ Technology Acceptance Model (Davis, 1989; Davis, Ba-

gozzi et al., 1989)
2. Roger’s Innovation Diffusion Theory (Rogers, 1995)
3. The Theory of Reasoned Action (Fishbein and Ajzen, 1975)
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4. The Motivation Model (Davis, Bagozzi et al., 1992)

5. The Theory of Planned Behavior (Aijzen, 1991)

6. The Combined Technology Acceptance and Theory of Planned
Behavior (Taylor and Todd, 1995b)

7. The Model of PC Utilization (Thompson, Higgins et al., 1991; Tri-

andis, 1977)
8. The Social Cognitive Theory (Compeau and Higgins, 1995; Com-
peau, Higgins et al., 1999)

The unified theory of acceptance and use of technology (UTAUT)
comprises four core factors determining intention to use - performance
expectancy, effort expectancy, social influence and facilitating condi-
tions (Venkatesh, Morris et al., 2003). Gender, age, experience, and
voluntariness of use moderate the key relationships in the model
(Venkatesh, Morris et al., 2003).

The performance expectancy is according to Venkatesh Morris et al.
(2003) the degree to which an individual believes that using a system
will help to better attain rewards. In previous surveys performance
expectancy (usefulness) has consistently been a strong predictor of
intention (Davis, Bagozzi et al., 1989; Taylor and Todd, 1995b;
Venkatesh and Davis, 2000).

Effort expectancy is the degree of ease associated with the use of
systems. Three constructs from existing models capture the concept of
effort expectancy: perceived ease of use (TAM), complexity (MPCU),
and ease of use (IDT).

Social influence is the degree to which a person perceives that im-
portant others believe he/she should use a new technology. Subjective
norm, image, and social factors were included in previous models to
represent this factor.

Facilitating conditions the degree to which an individual believes that
an organizational and technical infrastructure exists to support system
usage. Perceived behavioral control (TPB), facilitating conditions
(MPCU) and compatibility (IDT) capture this idea in previous research.

Consistent with all previously mentioned behavioral models intention
has a significant positive influence on technology usage. UTAUT also
includes the moderating variables gender, age, experience, and volun-
tariness of use.

Now, after describing the components of the model extensively,
Figure 9 illustrates the UTAUT model.
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Figure 9: UTAUT Model (Venkatesh, Morris et al., 2003)

5.2.8 Comparative Analysis of Adoption
Models

Venkatesh, Morris et al. (2003) provide an overview of model comari-
sons. The main findings are condensed here. Mathieson (1991)
stresses that both TAM and TPB predict intention to use quite well with
TAM easier to apply and TPB providing more specific information that
can better guide development.

Taylor and Todd (1995b) conducted a survey testing the predictive
quality of TAM and TPB. In their survey they found that a decomposed
model consisting of TAM and TPB items provided a fuller understanding
of behavioral intention.

While there have been some tests of models in an organizational
setting, Plouffe, Hulland et al. (2001) are the only ones comparing
models in that setting. All other comparison studies have been surveys
among students.

The most extensive model comparison so far, carried out by
Venkatesh, Morris et al. (2003) first tests eight models, among those
are Theory of Reasoned Action, Technology Acceptance Model, Motiva-
tional Model, Theory of Planned Behavior, Combined TAM and TPB,
Model of PC Utilization, Innovation Diffusion Theory and Social Cogni-
tive Theory.

In the Venkatesh, Morris et al. (2003) survey all models are com-
pared on all participants, which is a major advantage compared to
previous studies. Most model comparisons were conducted in voluntary
usage contexts. Thus, one has to be cautious generalizing these find-
ings to mandatory usage scenarios. The Venkatesh et al. (2003) survey
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acknowledges this fact by examining both, voluntary and mandatory

implementation contexts.

Table 7: Review of Model Comparisons (See also Venkatesh et al. 2003)

Model Compari-

sons Models Findings
Mathieson (1991) TAM, TPB The variance in intention explained by
TAM 70%, TPB 62%.
Davis et al. (1989) TRA, TAM The variance in intention and use ex-
plained by TRA was 32% and 26%, and
TAM was 47% and 51% respectively.
Taylor and Todd TAM, TPB, De- The variance in intention explained by
(1995b) composed TPB TAM was 52%, TPB was 57% and DTPB
was 60%.
Venkatesh et al. TRA, SCT, UTAUT outperformed the other eight
(2003) TAM/TAM2 models which explained between 17%
TPB/DTPB, MM, and 53% of variance in user intentions to
UTAUT, C- use information technology while UTAUT
TAM/TPB, MPCU, was confirmed with 70% of explained
IDT variance in user intentions.
Plouffe et al. (2001) | TAM, IDT The variance in intention explained by

TAM was 33% and IDT was 45%.

5.3 Service Quality

Service quality and satisfaction are two of the most complex constructs
in marketing theory, which is reflected by a massive amount of publi-
cations on this subject. Particularly the measurement of service quality
has attracted the attention of academics and practitioners (Roest and
Pieters, 1995). The definition of service quality is a complex and diffi-
cult task and marketing literature offers myriad options.

Service quality resulting from the use of mobile services is of inter-
est for this book. Furthermore, the behavioral outcomes resulting from
service quality are explored. Quality has been focused on products and
the technical perspectives of them resulting in Total Quality Manage-
ment in the 90s. In this research the consumer’s judgment of a service
is the center of interest. According to Parasuraman, Zeithaml and Berry
a consumer oriented definition is perceived quality as: "..the con-
sumer’s judgment about an entity’s overall excellence or superiority...”
Zeithaml in: (Parasuraman, Zeithaml et al., 1985, 43)

The following table helps identify the distinctions of the various con-
structs and highlight some differences.
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Table 8: Dimensions of Perceived Service Quality and Related Constructs (Roest
and Pieters, 1997)

Dimen- Perceived Perceived Value Customer Satis- Product
sions Quality faction Attitude
Basis Get Give and get Give and get Give and get
R Consumer to
Object Product Product Consumer product
- Cognitive,
Content Cognitive Cognitive g#ggt':",:e and affective and
conative
Context Relative Relative Relative Absolute
Transaction N
Transaction and " Mainly
Aggregation | and re]a- relationship Mainly transaction transaction
tionship

The following subchapters introduce the most important concepts of
service quality and highlight the different assumptions on causal rela-
tionships between the constructs. The presentation of the models fol-
lows a chronological order as some build on findings of others.

5.3.1 Donabedian’s Model

One of the eldest models dealing with service quality is Donabeidian’s
(1987) model. Coming from the health care industry Donabedian iden-
tifies three dimensions for the quality of medical services:

1. Structure

2. Process

3. Outcome (Donabedian, 1987; Donabedian, 1991)

Structure refers to the capabilities necessary to make the service.
This is the technical and organizational ability of the service provider
and the potential to use regarding the consumer.

Process comprises all activities involved in the completion of the ser-
vice.

The result of the process is referred to as Outcome. In the health
care industry this would be an improved condition of the patient.

‘Donabedian suggests linearity and sequential steps among these
three components. The main achievement of Donabedian’s view is still
valid; service quality does not lie in the outcome but also in the proc-
ess of completing the service. This model serves as a basis for subse-
quent attempts to model service quality.

In his more recent book on quality assurance Donabedian (2003)
breaks quality improvement into two component parts: systems design
and resources and performance monitoring and adjustment. These two
components feed into each other.
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5.3.2 Gronroos’ Model

Gronroos’ (1978; 1982; 1984) work on the deconstruction of service
quality concludes that service quality’s principal components are tech-
nical quality, functional quality and corporate image. He applies a tar-
get/actual comparison of expectation with the service in the way he did
with the Confirmation/Disconfirmation-Paradigm in satisfaction theory.
The following figure illustrates how technical quality and functional
quality are included from a customer’s point of view.

Expected ) . " Pervceived
Service <+— | Perceived Service Quallty\ —_— Service
Traditional
marketing activities
Technical Functional
Quality Quality

Figure 10: Grénroos’ (1984) Service Quality Model

The technical quality dimension focuses on the what while the func-
tional quality dimension focuses on the how. What the customer re-
ceives is a result of his interactions with a firm. This can be measured
by the customer objectively. The how of receiving the service is also
important to the customers but they cannot measure it as objectively.
The technical quality includes know how, technical solutions, machines,
and computerized systems. The functional quality includes internal
relations, behavior, service mindedness, appearance, accessibility,
customer contacts and attitudes. Grénroos is explicit with respect to
the contrasting hard and soft aspects of the service output.

All partial evaluations are influenced by the existing image of a ser-
vice provider. Corporate and/or local image is particularly important for
most services (Grénroos, 1988). It has an impact on the perception of
quality and can even be considered as a filter. Finally, good perceived
quality is achieved when the experienced quality meets the expecta-
tions of the customer. If expectations are not realistic the perceived
quality will be low no matter if the quality - objectively measured -
was good (Gronroos, 1988). Gronroos defines six criteria of good per-
ceived service quality that can be accounted to the dimensions:

e Professionalism and skills
e Attitudes and behavior
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Accessibility and flexibility
Reliability and trustworthiness
Recovery

Reputation and credibility

Marketing activities include advertising, public relations and sales
campaigns that can be controlled by the firm. In contrast word-of-
mouth and image factors are only indirectly controlled by the firm.

Later, considering developments in the service quality research with
respect to the constructs satisfaction and service quality, Grénroos
suggests to rename his model "Perceived Service Features” to stress
the focus on the attributes of a service (Gronroos, 2001). Some au-
thors criticize the model due to insufficient empirical tests and neglect-
ing the external factor. However, it gives valuable insights into the
quality dimensions.

5.3.3 Parasuraman, Zeithaml, Berry

The model developed by Parasuraman, Zeithaml and Berry (1985) was
based on an explorative study of experts’ evaluations and focus groups
in four service businesses. The model’s basic idea is the existence of
gaps between customers’ expectations and perceived performance.
Some findings were industry specific but the majority were common
across industries and, thus, encourage the formulation of a general
model. This was the basis for the subsequent development of a meas-
urement instrument called SERVQUAL (Parasuraman, Berry et al.,
1991; Parasuraman, Zeithaml et al., 1988). The model is described in
Figure 11.
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Figure 11: Service Quality Model of Parasuraman/Zeithaml/Berry (1985)

Gap 1: Consumer expectation - management perception gap. This
gap implies a difference between customer expectations and executive
perceptions about them. Discrepancies between those two exist.

Gap 2: Management perception - service quality specification gap.
This is the discrepancy of management perceptions of consumer expec-
tation and the firm’s service quality specifications that influences the
customers’ service quality perceptions.

Gap 3: Service quality specifications - service delivery gap. Even
with the existence of guidelines performing services may not be a cer-
tainty. A firm’s employees have a strong influence on the service qual-
ity perceived by the customers. This is the gap between service quality
specifications and actual service delivery.

Gap 4: Service delivery - external communications gap. This gap oc-
curs when a company promises more in its marketing communications
than the services can deliver in reality.

Gap 5: Expected service - perceived service gap. The explorative re-
sults showed that the key to good service quality is meeting or exceed-
ing what consumers expect from a service. The gap is the extent to
which the expected service is not met by the perceived service
(Parasuraman, Zeithaml et al., 1985).
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From a customer’s perspective gap five is the most important one.
For companies gaps 1-4 are most important and their direction (posi-
tive or negative) has an impact on gap 5.

In a later survey they stress the relationship between service quality
and customers’ intentions concerning information systems (Berry and
Parasuraman, 1997). These statements of intentions comprise “"Loyalty
to Company”, “"Propensity to Switch”, "Willingness to Pay More”, “Ex-
ternal Response to Problem” and “Internal Response to Problem”. The
information quality measures if the information is relevant, precise
useful in context, credible, understandable, and timely.

5.3.4 Measurement of Service Quality

5.3.4.1 SERVQUAL

There are several measurement instruments for service quality. This
chapter presents SERVQUAL measuring GAP number five from the pre-
viously explained GAP model (Parasuraman, Zeithaml et al., 1988).

Parasuraman, Zeithaml and Berry (1988) described a model of five

dimensions of service quality: tangibles, reliability, responsiveness,
assurance, and empathy.

e Tangibles: Tangibles are the physical facilities, equipment and
appearance of personnel for instance.

o Reliability: Reliability refers to the ability to perform the desired
service dependably, accurately, and consistently.

e Responsiveness: Responsiveness is the willingness to provide
prompt service and support customers.

e Assurance: This concept includes employees’ knowledge, cour-
tesy, and the ability to convey trust and confidence.

e Empathy: Provision of caring and individualized attention to con-
sumers is understood as empathy. (Berry, Parasuraman et al.,
1988; Parasuraman, Berry et al., 1991; Parasuraman, Zeithaml
et al., 1988).

Although the model was originally constructed for the traditional
service sector it can be adapted to the new technology sector. In this
setting tangibles would be the user interface, reliability can be the er-
ror probability of the system itself e.g. an unstable phone connection
would influence the reliability negatively. Responsiveness can relate to
the fact that mobile services should be highly interactive but yet, at the
same time, should be unobtrusive. Assurance is another aspect named
by Berry, Parasuraman and Zeithaml (1988), which can translate into
the extent to which the service provides trustworthy information and
the user can have confidence in the services. Finally, empathy with
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regard to mobile services refers to the degree of personalization of the
service provided, which is not yet fully applicable in this setting as ser-
vices are yet predominantly pulled not pushed. Once push services
increase the degree of individualism and personalization will become
even more important.

SERVQUAL consists of 22 items for customers’ expectations and per-
ceptions of service quality, using a seven point Likert scale for meas-
urement.

Criticism regarding SERVQUAL falls mainly into two areas: i) the
rather vague formulation of the items and ii) asking the consumer
about expectations.

The first criticism involved the fact that the SERVQUAL items are
formulated in a general manner to allow application in as many indus-
tries as possible. Thus, in some cases the items are too generic and
need to be adapted to the specific setting. As a result the advantage of
SERVQUAL, being standardized for an application in various areas often
is not applicable (Ostrowski, O'Brien et al., 1993).

Secondly, measuring expectations has been criticized as in practice
expectations are often mixed with performance evaluation when not
asked prior to consuming the service. Quality is the subjective percep-
tion of an individual customer and often is not fulfilled. In fact, the
customer can perceive high quality even if the (admittedly) unrealistic
expectations were not quite met.

5.3.4.2 SERVPERF

Cronin et al. (1992; 1994) criticise SERVQUAL and also provide an
alternative instrument called SERVPERF. Other authors also support
the argument that simple performance based measures of service qual-
ity are satisfying and outperforming the expectations-performance
approach (Bolton and Drew, 1991; Woodruff, Cadotte et al., 1983).

Their reasoning aligns with defining service quality as an attitude
developed over time and that satisfaction is a transaction-specific
measure. Oliver (1980) for instance suggests that attitude is initially a
function of expectations and subsequently a function of the prior atti-
tude toward the present level of satisfaction.

Reflecting on criticism on SERVQUAL Parasuraman, Zeithaml and
Berry (1994a; 1994b) suggest a three column format which generates
separate ratings of desired, adequate, and perceived service with three
identical side-by-side scales. This format is longer, though, and might
lead to respondents’ resistance to fully complete the questionnaire.

With regard to the development of the SERVQUAL instrument Cronin
and Taylor (1992) raise concerns related to the empirical evidence
which suggests that the five components are not consistent. However,
the validity of the 22 items appears to be well supported by the proce-
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dures used to develop them and their subsequent use as reported in
literature. Therefore, Cronin and Taylor (1992) stick with the basic 22
items. In summary they found that the only performance oriented
SERVPERF measure explains more variance than the SERVQUAL in-
strument.

Parasuraman et al. (1994b) comparie of four alternative measures
including SERVQUAL and SERVPERF. They conclude that both,
SERVPERF and a summary disconfirmation measure outperform
SERVQUAL. However, they recommend the continued use of their
measure which is quite surprising.

5.3.5 Internet Quality

There are research attempts that focus on the development of a model
for Web site quality, also known as WebQual. The next section intro-
duces such models, two of them named WebQual one developed by
Barnes and Vidgen (2002), the other one by Loiacono, Watson and
Goodhue (2002). One called Sitequal by Yoo and Donthu (2001),
eTailQ by Wolfinbarger and Gilly (2003), EC-SERVQUAL by Wang and
Tang (2003), DeLone and MclLean’s (1992) IS success, E-S-Qual
(Parasuraman, Zeithaml et al., 2005), and attitude towards the site
(Chen, Clifford et al., 2002).

The models discussed earlier focus on human interaction. This set-
ting is not fully applicable as mobile phones are electronic devices.
Thus, drawing on concepts developed for the Internet may yield in-
sights for the mobile medium and support model development in
course of this research project.

5.3.5.1 E-S-Quality

Recent (Parasuraman, Zeithaml et al., 2005) studies looked into what
constitutes e-service quality and Zeithaml, Parasuraman and Malhotra
(2000) state "e-service quality (e-SQ) is the extent to which a website
facilitates efficient and effective shopping, purchasing, and delivery.”

Researchers agree that SERVQUAL is a good predictor of overall ser-
vice quality and adequate for measuring IS service quality (Kettinger
and Lee, 1994, Pitt, Watson et al., 1995; Watson, Pitt et al., 1998).

The process of developing e-SQ involved six steps i) a literature and
qualitative study ii) a preliminary scale containing 121 items represent-
ing 11 e-service quality dimensions iii) an online survey iv) develop-
ment of a parsimonious scale through an iterative process v) a confir-
matory factor analysis and validity test on the final scale vi) a recon-
firmation of reliability and validity (Parasuraman, Zeithaml et al.,
200S). The following table explains the dimensions included in the
model and what these dimensions are anteceding.
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Table 9: Dimensions of e-SQ (Adapted from Zeithaml (2000), Parasuraman
(2005))

Dimension Explanation Anteceding
Involves the correct functioning of the site and Perceived
Reliability the accuracy of service promises, billing, and Control
product information.
: - .« | Perceived e-
. Means quick response and the ability to get help if :
Responsiveness : Service
there is a problem or question. Quality
Access Is the ability to get on the site quickly and to Perceived
reach the company when needed. Convenience
- Involves choice of ways to pay, ship, buy, search Perceived
Flexibility for, and return items Conven-
! : ience/Control
Means that a site contains functions that help
Ease of customers find what they need easily, possesses a | Perceived
navigation good search engine, and allows the customer to Convenience
move easily and quickly through the pages.
Means that a site is simple to use, structured Perceived

Efficiency properly, and requires a minimum of information
to be input by the consumer.
Involves the confidence the customer feels in

Convenience

" N . N Perceived e-
dealing with the site and is due to reputation of N
Assurance/Trust site and products/services as well as clear and Ser\i!ce
truthful information. Quality
Involves the degree to which the customer be- perceived
Security/Privacy | lieves the site is safe from intrusion and personal Control
information is protected.
Is the extent to which the customer can deter- Perceived e-
Price Knowledge | mine shipping price, total price, and comparative Service
prices during the shopping process. Quality
Perceived e-
Site Aesthetics Relates to the appearance of the site. Service
Quality
- Is how much and how easily the site can be tai- .
g:::ggﬁ:;;?:é lored to individual customer’s preferences, histo- Ei':t?;"ed

ries, and ways of shopping.

The table shows factors anteceding perceived control and perceived
convenience, which in turn are antecedents of perceived e-service
quality. Perceived price antecedes perceived value, which is influenced
by the e-service quality. The whole causal chain ends in pur-
chase/repurchase. Both, experienced and less experienced respondents
mentioned similar attributes to evaluate e-SQ, thus, according to the
authors (Zeithaml, Parasuraman et al., 2000) it should be possible to
develop a general scale. Expectations play an important role in per-
ceived service quality. However, participants of the e-SQ expressed
that it is hard for them to articulate their e-SQ expectations.

In a later publication Parasuraman Zeithaml and Malhotra (2005)
again worked on a multiple-item scale for measuring service quality
delivered by Web sites for online shopping. In this research they stress
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the importance of value as an additional overall assessment such as e-
SQ, which in turn influence behavioral intentions and actual behavior.

Their final e-SQ scale includes efficiency, fulfillment, system avail-
ability and privacy. The second outcome was an e-recovery service
quality scale (e-RecS-Qual) including responsiveness, compensation
and contact (Parasuraman, Zeithaml et al., 2005).

5.3.5.2 EC-SERVQUAL

Wang and Tang (2003) used the SERVQUAL model as starting point
and developed an EC-SERVQUAL model containing four dimensions:
reliability, responsiveness, assurance and empathy. This study adopted
the two column format of SERVQUAL to develop the EC-SERVQUAL.

The measurement instrument was modified to apply to the e-
commerce context. The instrument was originally developed for a hu-
man to human interaction setting, thus, questions with regard to a
sales person had to be rephrased to ask about the screen design etc.
After adaptations each item was turned into an expectation and per-
ception measurement. The final instrument with good reliability and
validity provides researchers with 16 measurements for explaining
differences across results (Wang and Tang, 2003).

5.3.5.3 WebQual by Barnes and Vidgen

Barnes and Vidgen (2001a) developed a web quality assessment in-
strument, improved and changed it based on newer findings. The in-
strument, based on Bossert's (1991) theory of quality function de-
ployment, can be found in four versions, WebQual 1.0 to WebQual 4.0.

WebQual version 2.0 included 10 dimensions (aesthetics, under-
standing the individual, communication, access, security, credibility,
navigation, competence, responsiveness, and reliability). An analysis of
the WebQual 3.0 data lead to three dimensions of e-commerce Web
site quality: information quality, service interaction quality, and usabil-
ity. Their latest WebQual version 4.0 (Barnes and Vidgen, 2003) is
reduced to a quite parsimonious model of four dimensions: usability,
design, information, and service. Site quality has been replaced by
usability as it emphasizes the user and the users’ perceptions rather
than the designer. The usability dimension draws on literature from the
field of human computer interaction (Davis, 1989). Usability is con-
cerned with users’ interaction and perception of a Web site.

Applications of WebQual include UK business school websites
(Barnes and Vidgen, 2000), Internet bookshops (Barnes and Vidgen,
2001d), small companies (Barnes and Vidgen, 2001b), and online auc-
tion houses (Barnes and Vidgen, 2001c).

67



5.3.5.4 WebQual by Loiacono, Watson and Goodhue

As opposed to their colleagues Loiacono, Watson and Goodhue (2000)
focus on TAM and TRA as starting points to develop their measure for
Web site quality. According to the authors those theories provide a
strong conceptual basis for a link between beliefs and behavior that
can be applied in the web context.

The authors criticize Barnes and Vidgen’s model for a lack of content
validity and a too small sample size in the first three versions inapt to
provide reliable factor scores.

Loiacono et al.’s (2000; 2002; 2000) proposed WebQual instrument
measures 12 core dimensions with 4 umbrella terms: usefulness (in-
formational fit-to-task, tailored communications, trust, response time),
ease of use (ease of understanding, intuitive operations), entertain-
ment (visual appeal, innovativeness, emotional appeal) and finally,
complimentary relationship (consistent image, on-line completeness,
relative advantage). The application of the Loiacono et al. (2002)
WebQual instrument in combination with Hofstede’s cultural dimen-
sions showed that masculinity and long-term orientation are associated
with higher Web site quality expectations (Tsikriktsis, 2002). Another
application of this instrument showed that only three dimensions, in-
formational fit-to-task, transaction capability and response time, were
significant predictors of shopper satisfaction (Kim and Stoel, 2004).

5.3.5.5 DelLone and McLean’s Model of IS Success

DeLone and McLean (1992) conducted an extensive survey on the suc-
cess factors of information systems. According to them, IS success can
be represented by the quality characteristics of the IS itself. These are
the system quality, the quality of the output of the IS, and the infor-
mation quality. The consumption or use of the IS relates to the users’
response to or satisfaction with the IS. The effect of the system on the
behavior of the user is the individual impact and the effect on the or-
ganizational performance is the organizational impact.

System U
Qualty | — se ~
I 1 Individual | __ | Organizational
Impact Impact
Information| __ User P
Quality Satisfaction

Figure 12: DeLone and McLean’s (1992) Model of IS Success

68



5.3.5.6 Sitequal

The items of Sitequal were generated mainly on consumers descrip-
tions as it focuses on individual perceptions of quality (Yoo and Donthu,
2001). The aim was to develop a reliable, valid, multidimensional, and
parsimonious instrument.

In the first phase of developing the measurement instrument 92 site
characteristics were identified and trimmed to 54 descriptions after
excluding redundancies. Then the 54 characteristics were included in a
questionnaire with 50 items remaining after the first analysis. Further
model re-specification and refinement of the measurement instrument
lead to four factors made up of nine items. These are ease of use, aes-
thetic design, processing speed, and security.

5.3.5.7 eTailQ

Wolfinbarger and Gilly (2003) developed eTailQ, a model explaining
and predicting quality of online shopping. They argue that online con-
sumers are aware of their need for privacy and security and above that
writers and scholars have stressed the unique capabilities of the online
medium to provide interactivity, personalized experiences, community,
content, increased product selection, and information. This suggests
that traditional concepts of service and retailing quality may be inade-
quate in an online context (Wolfinbarger and Gilly, 2003).

It is of interest what attributes of quality, satisfaction, and loyalty
are important to online users. The measurement scale was developed
based on online and offline focus groups, a sorting task, and an online
survey of a customer panel with the aim to go beyond a sole website
assessment to an e-tail service quality instrument. Figure 13: eTailQ
shows the model with the final four factors extracted.

The four factors are:

o Fulfillment/reliability: it is the accurate display of a product and
the customers receive what they expect in the time frame prom-
ised.

e Website design: it includes all elements of a consumer’s experi-
ence on the Web site.

e Customer service: refers to a willing service provider that re-
sponds to the customer quickly.

e Security/privacy: takes credit cad payments and privacy of
shared information into account.
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Reliability Design

Privacy/ Customer
Security Service

Figure 13: eTailQ (Wolfinbarger and Gilly, 2003)

5.3.5.8 Attitude Toward the Site — Agr

In the beginning of the Internet, marketers thought the Internet would
be quite measurable (Gibson, 1997) but soon realized that this in not
easy at all. Previous research on Attitude toward the Ad (Aap) has
shown that the attitude is an indicator of advertising effectiveness.
Haley and Baldinger (1991) found that how well viewers liked an ad
was the best predictor of sales.

Analogous to that Chen and Wells (1999) assume that attitude to-
ward the site is an equally useful indicator of site value. After collecting
items from related surveys and conducting a quantitative survey the
authors found that three factors influenced the attitude toward the site.
These factors were: entertainment, informativeness, and organization
(Chen, Clifford et al., 2002). The following figure shows the proposed
model.

Entertainment ~

Informativeness| ™ | Attitude

~~

Organization

Figure 14: Attitude Toward the Site
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5.4 Behavioral Consequences of Perceived
Service Quality

Since most service quality and adoption models end with service qual-
ity or technology use further relevant constructs and theories are ex-
plored. The concept of loyalty is important since this research project
does not focus on trial or one time usage but on repeat usage. Fur-
thermore, value is explored since often perceived value is the main
driver of repeat usage.

5.4.1 Loyalty

Loyalty is a construct in social science and the term is often used in
everyday life. Jacoby and Chestnut (1978) cited 53 definitions in their
review on loyalty. Yet, there is no consent on a single definition. Oliver,
one of the most cited scientists in loyalty research defines loyalty as a

“...deeply held commitment to rebuy or repatronize a preferred
product or service consistently in the future, despite situational influ-
ences and marketing efforts having the potential to cause switching
behavior. (Oliver, 1997, 392)

The modeling of loyalty has a long history in marketing literature
dating back to the early 1920s (Copeland, 1923). The majority of early
studies conceptualized loyalty behaviorally. Some authors focused on
the sequence in which brands were purchased; others measured loy-
alty through the proportion of purchases of a specific brand. A third
group focused on stochastic measures like probability of purchase.
Some combined behavioral criteria for empirical studies.

To give insights into loyalty research the following chapters present
the important loyalty concepts.

5.4.1.1 Day’s Two-Dimensional Loyalty Concept

Day (1969) viewed brand loyalty as repeated purchases prompted by a
strong internal disposition. He proposed loyalty indexes based on atti-
tudinal and behavioral measures and criticized the use of only behavior
based loyalty measures. The main idea is that these do not distinguish
between true loyalty and spurious loyalty. He argues that:

"The key point is that these spuriously loyal buyers lack any attach-
ment to brand attributes and they can be immediately captured by
another brand that offers a better deal...” (Day, 1969, 30)

Thus, he adds a two-dimensional conceptualization of loyalty adding
an attitudinal dimension to the behavioral component.
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5.4.1.2 Loyalty According to Jacoby, Chestnut and
Kyrner

Jacoby and Chestnut (1978) criticized the behavioral measures as lack-
ing conceptional basis and capturing only the static outcome of a dy-
namic process. In line with Day, Jacoby and Kyrner (1973, 2) also pro-
pose a two dimensional loyalty definition

“..brand loyalty is

the biased (i.e. nonrandom)

behavioral response

expressed over time

by some decision making unit,

with respect to one or more alternative brands, and

is a function of psychological (decision-making, evaluative) proc-
esses...”

Jacoby and Chestnut’s analysis concludes that consistent purchasing
as indicator of loyalty could be invalid.

This research project supports the reasoning to not only consider
one factor, e.g. buyer behavior or a positive attitude, as the determi-
nant of loyalty. In line with this reasoning it is proposed to include two
components in the loyalty construct, thus, this survey will use a two
dimensional loyalty construct.

5.4.1.3 The Dick and Basu Loyalty Approach

As mentioned earlier Day originated the two dimensional loyalty defini-
tion. In addition to this two dimensionality, Day distinguished
true/intentional loyalty and spurious loyalty. Purchases guided by situ-
ational aspects such as special offers reflect spurious loyalty. The tradi-
tional definitions do not attempt to understand the factors underlying
repeat purchase. High repeat purchase may reflect situational factors
whereas low repeat purchase may simply indicate different usage
situations like variety seeking, or lack of brand preferences. Thus, be-
havioral definitions are insufficient to explain brand loyalty.

As a consequence Dick and Basu (1994) developed the conceptual
framework of customer loyalty presented in Figure 15.
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Figure 15: A Framework of Customer Loyalty (Dick and Basu, 1994)

—» [ onsequences]

The model includes three types of antecedents of relative attitudes
(cognitive antecedents, affective antecedents and conative antece-
dents). Attitude represents an association between an object and an
evaluation. The attitude towards a brand could be positive but still
might not result in repeat purchase over time because of comparable
or greater attitudinal extremity toward other brands. Thus, relative
attitudes provide a stronger indication of repeat patronage. Cross-
classifying relative attitudes and repeat patronage leads to four loyalty
conditions: no loyalty, spurious loyalty, latent loyalty, and loyalty. The
classification is shown in Figure 16.

Repeat Patronage
_High Low
Relative Attitude High Loyalty Latent Loyalty
Low Spurious Loyalty No Loyalty

Figure 16: Types of Loyalty according to Dick and Basu (1994, 101)

Now the types of loyalty as shown in above figure are explained in
further detail.

No loyalty. Low relative attitude combined with low repeat patronage
is leading to the absence of loyalty. First, this could occur when a new
product is introduced and/or in the case of inability to communicate
distinct product advantages. Second, low relative attitude may be due
to specific market place dynamics where competing brands are seen as
similar. A marketing manager in this case can make efforts to create
spurious loyalty through manipulation of situational exigencies or social
norms. This is achieved through favorable locations for brands or ag-
gressive trade promotions (Dick and Basu, 1994).

Spurious loyalty. Low relative attitude, with high repeat patronage is
spurious loyalty. This type is characterized by non-attitudinal influences
on behavior such as subjective norms and situational effects. This is
similar to inertia, in that a customer perceives little difference between
the brands of a low involvement category and, thus, does not change
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brands. A strengthening of the value of social bondage may also lead
to repeat orders (Dick and Basu, 1994).

Latent loyalty. A high relative attitude accompanied with low repeat
patronage reflects latent loyalty. This is a concern for marketers in a
marketplace environment with subjective norms and situational effects
equally or even more influential than attitudes in determining patron-
age behavior. A person for example may have a high relative attitude
toward a restaurant but still prefer going to a different one due to
varying preferences of meal companions. It appears unnecessary to
increase an existing and already high positive attitude, thus, marketing
goals should be focused on addressing the normative/situational con-
straints.

Loyalty. Loyalty, the desired of the four conditions, signifies a favor-
able correspondence between relative attitude and repeat patronage.
The discussion on relative attitude suggests that, provided customers
perceive differences among competing brands, the level of attitude
does not have to be the highest. However, it is desirable. The competi-
tion will try to induce spurious loyalty through manipulation of situ-
ational factors, decrease perceived differentiation with the leading
brand reducing its relative attitude (Me-too strategy) or through an
increase of perceived differentiation in its favor through competitive
claims of superiority (Dick and Basu, 1994).

The concept of Dick and Basu was often used and frequently empiri-
cally tested (Oliver, 1997; Oliver, 1999; Pitchard, Howard et al., 1992).

5.4.1.4 Oliver’s Dynamic Loyalty Perspective

Oliver’'s work is based on Jacoby and Kyner (1973) and Dick and Basu
(1994) adding a dynamic perspective. According to Oliver there is an
ultimate loyalty where the customer will pursue his request against all
odds and at all cost. Proactive loyalty occurs when a customer fre-
quently rebuys a product and will not change to an other (Oliver,
1997). In contrast to that, situational loyalty appears in certain situa-
tions with external influence.

The basic idea of Oliver's model is that customers become loyal in a
cognitive way first, then later in an affective, still later in a conative
manner and finally in a behavioral manner. This is described as the
action inertia (Oliver, 1999). At each stage the commitment and emo-
tional connection increases.

The four-stage loyalty model has different vulnerabilities, depending
on the stage and the nature of the customers’ commitment. This is
summarized in Table 10.
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Table 10: Loyalty Phases with Corresponding Vulnerabilities (Oliver, 1999)

Identifying [
Stage Marker Vulnerabilities
. _ Actual or imagined better competitive features or
:.:;/tai(ljt: :3;:?; price through communication (e.g. advertising) and
Cognitive rice, features vicarious or personal experience Deterioration in
gn d s:o forth ’ brand features or price. Variety seeking and volun-
: tary trial.
... | Cognitively induced dissatisfaction. Enhanced liking
Affective &?ﬁ't’}ttz:cg::’egi for competitive brands, perhaps conveyed through
like i{ ” imagery and association. Variety seeking and volun-
. tary trial. Deteriorating performance.
h:?:"g) ;o “al')m Persuasive counterargumentative competitive mes-
Conative committé d to sages. Induced trial (e.g. coupons, sampling, point-
buying it.” of-purchase promotions). Deteriorating performance
Loyalty to action Induced unavailability (e.g. stock lifts - purchasing
Action inertia, coupled the entire inventory of a competitor’s product from
with the overcom- | a merchant). Increased obstacles generally. Dete-
ing of obstacles. riorating performance.

Cognitive loyalty. In this first phase of loyalty the brand information
available to consumers indicates that one is preferable over its alterna-
tives. The loyalty is not very strong and the customer can be convinced
to buy an other brand through product information. If satisfaction is
processed (e.g. trash pickup, utility provision) it begins to take on af-
fective overtones.

Affective loyalty. In this second phase a liking or attitude is devel-
oped toward the brand due to an accumulation of satisfying usage oc-
casions. Here Oliver uses the confirmation disconfirmation paradigm
known from satisfaction research (Oliver, 1980; Oliver, 1993; Oliver,
1997). Commitment at this phase is referred to as affective loyalty.
Cognition is subject to counter arguments whereas affect is not as eas-
ily influenced. This type of loyalty is still subject to switching, thus, it
would be desirable if customers were loyal at a deeper level of com-
mitment. Satisfaction only cannot keep customers from buying differ-
ent products (Jones and Sasser, 1995).

Conative loyalty. Conative loyalty is the next stage of loyalty devel-
opment, which is influenced by related incidents of positive affect to-
ward the brand and as a result leading to behavioral intention to use.
Conation implies brand specific commitment to repurchase. In this
stage at first appears deeply held commitment to buy as specified in
the loyalty definition. The customer intends to rebuy, he or she has the
motivation, but similar to any other motivation this desire may be an
anticipated but unrealized action.

Action loyalty. For Oliver this stage is the connection between inten-
tion and action. The action control paradigm includes that a customer
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even overcomes obstacles to buy the desired product. This requires the
highest level of commitment.

Oliver (1999, 36) identifies two main obstacles to loyalty - consumer
idiosyncrasies and switching incentives. Marketing activities should
address these two issues. Oliver’s model can be applied for goods and
services, with interpersonal factors appearing in a services setting that
need to be acknowledged.

5.4.1.5 Measuring Loyalty

The high number of loyalty concepts lead to various operationalizations
and measurement models. Oliver's (1999) approach for instance would
require the inclusion of sustainers and vuinerabilities to enable a differ-
entiation of the loyalty phases. He suggests a five point Likert scale
with one item corresponding with each loyalty phase. The following
table gives details on this operationalization.

Table 11: Measuring Loyalty According to Oliver (1997, 398)

Loyalty phase Items

Cognitive Brand X has more benefits than others in its class.

Affective I have grown to like brand X more so than other brands.
Conative I intend to continue buying brand X in the future.

Action When I have a need for a product of this type, I buy only brand X.

Oliver (1997) also gives an overview of alternative operationaliza-
tions. In line with research and as already described the loyalty con-
cept consists of attitudinal and behavioral aspects. Thus, both of them
have to be included in the measurement instrument. There are two
ways of measuring behavioral intentions, either ex post investigating
repeat purchase, or ex ante investigating repurchase intentions. One
limitation is that intentions do not always lead to the specified behav-
ior. The attitudinal component can be measured directly (reports on
attitudes) or indirectly (intention to recommend, price sensitivity).

Finally, concluding the discussion on loyalty the measurement in this
research will use a two dimensional loyalty concept including behav-
ioral and attitudinal components. The behavioral component will be
measured by investigating the intended behavior and the past behav-
ior. The attitudinal component is measured indirectly assessing the
users’ responsiveness to competitors’ promotional efforts.
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5.4.1.6 The Relationship between Customer
Satisfaction and Loyalty

Literature pertaining to the relationship between customer satisfaction
and loyalty can be organized in three categories:
1. Provision of empirical evidence of a positive relationship between
customer satisfaction and loyalty without further elaboration.
2. Investigation of the functional form of the relationship between
customer satisfaction and loyalty.
3. The examination of the effects of moderator variables on the re-
lationship between the two constructs.

Research in the first stream has been based on the assumption of
linear relationships (Homburg and Giering, 2001). However, research-
ers in the second category have provided theoretical and empirical
support for a more complex, non-linear structure. Some suggest a
convex relationship (Jones and Sasser, 1995), others a saddle curve
shape of the relationship (Woodruff, Cadotte et al., 1983). Findings by
Oliva et al. (1992) indicate that, depending on the magnitude of trans-
action costs, the relation between the two constructs can be both linear
and nonlinear. The third and very limited group examines the existence
of moderating factors on the relationship between satisfaction and loy-
alty (Homburg and Giering, 2001).

5.4.2 Value

Explanations of consumers’ services purchases have circled around the
relationship between service quality and purchase intentions (Cronin
and Taylor, 1992; Parasuraman, Zeithaml et al., 1985; Parasuraman,
Zeithaml et al., 1988; Parasuraman, Zeithaml et al., 1994b; Zeithaml,
Berry et al., 1996). However, customers do not always buy the highest
quality product nor do they always buy the lowest cost products. In
this dilemma the value construct has been introduced to enhance the
understanding of the importance of price and service quality. There
have been various attempts to define value. Zeithaml! (1988) identified
four patterns of responses in an exploratory study, resulting in four
potential definitions of value:

e Value is low price.

e Value is whatever one wants in a product.

e Value is the quality that the consumer receives for the price

paid.
e Value is what consumers get for what they give.

While each of these definitions has merit, the vast majority of past
research has focused on the fourth meaning of value (Bojanic 1996;
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Caruana, Money, and Berthon 2000; Zeithaml 1985). As Zeithaml sug-
gested as a tradeoff between relevant “gives” and “gets”.

Specifically Zeithaml! defines perceived value as “"the customer’s
overall assessment of the utility of a service based on perceptions of
value” (Zeithaml and Bitner, 1996, 501).

Review of perceived value literature leads to two main perspectives
that have been used to model customers’ value perceptions: utilitarian
and behavioral (Jayanti and Fosh, 1996).

5.4.2.1 Utilitarian Approach to Perceived Value

Some authors argue that consumers’ value perceptions result from
comparing different prices of products. This includes the selling price,
advertised reference price and internal reference price (Monroe, 1990;
Thaler, 1985). According to Monroe (1990) advertised selling prices
and advertised reference prices influence potential customers’ internal
reference prices. This suggests that customers reflect relevant informa-
tion and then form price expectations and perceptions on value. Per-
ceived value consequently is a combination of acquisition value and
transaction value of that product.
Parasuraman and Grewal (2000) identified four types of value in the
literature (Grewal, Monroe et al., 1998; Woodruff, 1997):
e Acquisition value: This is the benefit related to monetary cost
the buyers believe they are getting by acquiring a product or

service.

e Transaction value: This relates to the pleasure of getting a good
deal.

e In-use value: This is the utility deriving from using the ser-
vice/product.

e Redemption value: This is the residual benefit at the time of
trade-in or end of life for products or the time of termination for
services.

All these conceptualizations imply a dynamic perspective of per-
ceived value and the importance of those components may change
over time. Earlier work shows that antecedents of value changes over
time and at the different stages of a customers’ lifecycle (Parasuraman,
1997; Woodruff, 1997).

Grewal et al. (1998) develop a model that shows the effects of ad-
vertised selling and reference prices on buyers’ internal reference prics,
perceptions of quality, acquisition value, transactionvalue, purchase,
and search intentions. Grewal et al.'s (1998) conceptualization of per-
ceived transaction value combines previous conceptualizations and
suggests that it is a “psychological satisfaction or pleasure obtained
from taking advantage of the financial terms of the price deal”. Grewal
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et al. (1998) argue that buyers’ perceptions of price deals are based on
comparisons of different price structures which are included in the
model. They are: advertised selling price, advertised reference price,
internal reference price. If the comparison yields a positive result cus-
tomers are satisfied which in turn is the transaction value of a product.

~~»  Perceived > Perceived | —> Willingness
Quality Acquisition to Buy
I / Value
N Perceived Search
Advertised S - ar
Selling Price g Transaction| _, | Intentions
Internal
| Reference -
Price
Advertised | "
.| Reference
Price

Figure 17: Effects of Price Comparison on Perceptions of Value
(Grewal et al. 1998)

Conceptualizing perceived value exclusively based on price deals is
an important but insufficient approach. Customers also take other
product attributes into consideration. Thus, other models have been
suggested to explain perceived value.

5.4.2.2 Behavioral Approach to Perceived Value

Zeithaml’s (1988) model of perceived value incorporates psychological
antecedents and higher level attributes. It is a good starting point since
many researchers considered it for their own conceptualizations.

Extrinsic High-Level Intrinsic
Attributes Abstractions Attributes

=@ @
t
e - |7 fhonetary pri\ "/ ‘sacafice \
=N~
Monetary Price LN Dot eviees

O HigherLevel Atritutes

Figure 18: Means-End Model Relating Price, Quality, and Value (Zeithaml, 1988)
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The above model indicates that quality perceptions are reached
through evaluations of product attributes, which also lead to overall
value judgments. Therefore, Zeithaml (1988) suggests that the forma-
tion of quality and value perceptions occur in a means-end way. Litera-
ture review shows that the means-end approach was used to demon-
strate how means as objects or activities are connected to ends (i.e.
desired end states or values) (Gutman, 1982). There are three levels
of abstraction in this means-end chain, from objects to values, that
consumer’s memorize in the end. First, attributes, representing the
lowest level. Then, the consequences of those attributes witch can be
quality and value judgments in this case.

Woodruff and Gardial (1996) and Woodruff (1997) based their wok
on Zeithaml (1988) and suggest a similar explanation based on the
means-end considerations. However, they propose their own model of
consumer value to explain the three levels of abstraction also used by
Zeithaml (1988). This is shown in the following figure.

Desired Customer Value Customer Satisfaction with Received Value

Customer’s . .
Goals and Purposes ————— Goal - Based Satisfaction
Desired Consequences ————— Consequence - Based Satisfaction
in Use Situations

Desired Product Attributes ™ . atripute - Based Satisfaction
and Attribute Performance

Figure 19: Consumer Value Hierarchy Model (Woodruff, 1997)

Woodruff (1997) argues that customer value should be conceptual-
ized at three levels, namely the levels of attributes, consequences, and
goals. These three levels are incorporated into the ‘Customer Value
Hierarchy Model’ depicted above. In this hierarchy consumers learn to
relate the specific attributes to consequences and end-goals.

Attribute based satisfaction are the first level. Initially, at the pre-
purchase stage, customers are concerned to identify and assess the
products as bundles of attributes.

Consequences are the next step. After buying/ using a product the
customer learns how well it performs. The consequences may be posi-
tive of negative.

Goals are at the highest level. Consumers at this stage understand
the contribution of the product to the achievement of their goals.
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Woodruff and Gardial (1996) argue that customers want to achieve
their end goals in every single consumption. The two columns of figure
19 (desired value and received value) distinguish between customer
expectations (desired value) and customer-perceived performance
(received value).

Other perspectives on value perceptions can be referred to as ty-
pologies. Holbrook (1999) for instance defines consumer value as “an
interactive relativistic preference experience”. His value typology con-
sists of various dimensions. Based on the definition the dimensions of
value are: efficiency, play, excellence, aesthetics, status, ethics, es-
teem, and spirituality. Holbrook includes extrinsic versus intrinsic, ac-
tive versus reactive, and self-oriented versus other-oriented factors to
build an extensive model.

7

Extrinsic Intrinsic T
N
Self-oriented Active Efficiency Play
(Convenience) (Fun)
Reactive | Excellence Aesthetics
(Quality) (Beauty)
Other-oriented Active Status Ethics
(Success, Impression, (Virtue, Justice,
Management) Morality)
Reactive | Esteem Spirituality
(Reputation, Materialism, (Faith, Ecstasy,
 Possessions) Sacredness, Magic)
- ),

Figure 20: Holbrook’s Typology of Consumer Value (Holbrook, 1999, 12)

Similar to Holbrook (1996) Sheth et al.’s (1991) conceptualization is
also benefit-driven. They provide five different values that drive con-
sumer choice behavior as motivational forces. Those consumer value
types explain the reasons behind consumers’ product choice. According
to Sheth et al. (1991) consumers buy products to reach one of the
following value types:
functional value (attribute related, utilitarian benefit)
social value (social or symbolic benefits)
emotional value (experimental or emotional benefits)
epistemic value (curiosity driven benefits)
conditional value (situation specific benefits e.g., Christmas Val-
entines day etc.)

Both, Holbrook’s (1996) and Sheth et al.’s (1991) models only ex-
plain value by consumption benefits. The shortcoming is that no cost
involved is considered.
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5.5 Discussion of the Relevant Models and
Constructs

Researchers deal with service adoption and service quality in various
publications. This chapter summarizes and discusses important factors
and findings from previous quantitative surveys.

First of all perceptions rather than objective technology attributes
have been found to be more relevant to technology acceptance deci-
sion making (Moore and Benbasat, 1991). In Moore and Benbasat’s
(1991) model Rogers’ complexity construct was renamed and called
ease of use, consistent with Davis (1989), reflecting the dominant
measurement paradigm in ICT research. They also developed the im-
age construct which is comparable to social norm and one could argue
that image was included by Rogers’ in his definition of the construct
relative advantage. Rogers (1995, 204) discusses the importance of
utilizing consistent instruments or measurements of innovation attrib-
utes to contribute to innovation diffusion research.

A myriad of such instruments, often with very little difference, just
renaming concepts and strongly drawing on Rogers’ considerations
emerged. Rogers draws attention to the fact that effort has been spent
studying people related differences in innovativeness while relatively
little effort has been devoted to analyzing innovation differences. In
other words, differences on how attributes of innovations affect the
rate of adoption. Concluding this line of arguments, in this research the
attributes of an innovation will be evaluated and additionally the level
of innovativeness of individual’s will be taken into account as a moder-
ating variable.

For this survey the most important conclusion from the above de-
scribed quality models is the differentiation between perception and
expectation. One could argue that the quality perception of a mobile
service user is determined by his expectations. Yet, researchers found
that with new technology products customers do not know how well a
new service could work and, thus, do not have precise expectations on
its performance. Therefore, perceptions on the quality are the main
object of interest.

Factors of Lociano et al. (2002) webqual model show constructs that
also appeared in most adoption models and also can be drawn from the
diffusion of innovations theory.

One of the main differences and achievements of Internet quality
models is the acknowledgement of enjoyment or fun factors (Van der
Heijden, 2003; Van der Heijden, 2004).

82



Furthermore, the perceived value of a service and its impact on loy-
alty is considered. In this study loyalty is a construct with attitudinal
and behavioral components.

The following table gives an overview of relevant adoption and ser-
vice quality surveys, including the method employed, the model used
and additional constructs as well as the supported structural relations
and major findings.

The review shows that most surveys empirically supported the mod-
els described in the previous chapters. Some extended the existing
models to include: perceived enjoyment, perceived attractiveness,
image, Vvisibility, result demonstrability, gender, social pres-
ence/information richness, performance, fun, self-efficacy, novelty
seeking, need for interaction, self-consciousness, perceived waiting
time, social anxiety. The following moderators were identified: gender,
age, experience, voluntariness of use.

Reviewing the models applied in mobile services research yielded the
following extensions of traditional models: user friendliness, self con-
trol, self-expressiveness, connection speed, service costs, personal
innovativeness, perceived cost, social influence, perceived risk, relative
advantage, compatibility, communicability, critical mass, navigation,
payment options, perceived risk, cost, compatibility, fun, consumer
visual orientation, Internet device. The review lead to the following
moderator variables: age, computer skills, mobile technology readi-
ness, social influence.

Further details can be found in the table below.

Table 12: Diffusion, Adoption and Service Quality Models in IS and Mobile Services
Research

Model/ Additional Supported Findings

Theory Constructs Causal Relations

Barnes and Vidgen (2002): Qualitative and quantitative Surveys

WebQual Usability, Design, WebQual is a method for
Information, assessing the quality of Web

Trust, Empathy — | sites, developed through

Q application in various domains.
WebQual is grounded in the
impression of web users.

Cronin, Brady and Hult (2000): Survey, n=1844

Quality, Q-1V,Sat The study investigates the

Value, VvV — I, Sat effects of quality, satisfaction

Satisfaction Sat — I and value on consumer’s
Sacrifice —» V behavioral intentions. The

article compares competing
models. It has to be noted that
service quality, satisfaction and
value are all directly related to
behavioral intention.
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Davis et al. (1989): Experiment

TRA, TAM EOU —U, A EOU is secondary and acts
U—-AI through U. Attitudes have little
A1 impact mediating between
I — Use perceptions and intention to

use.

Davis (1989): Survey, n=152

TAM U — Use, TAM fully mediated the effects
EOU —Use of system characteristics on use

behavior, accounting for 36%
of the variance in use.
Usefulness is 50% more
influential than ease.

Dabholkar and Bagozzi (2002): Survey, experimental design, n=392

TAM Performance,
Fun, self-
efficacy, novelty
seeking, need
for interaction,
self-
consciousness,
perceived wait-
ing time, social
anxiety

A-l

PEN — A

EOU — A
Performance — A
Moderators:
self-efficacy,
novelty seeking,
need for interac-
tion, self-
consciousness,
perceived waiting
time, social anxi-
ety

This survey investigates the
moderating effects of consumer
traits and situational factors on
the relationships of a core
attitudinal model based on
TAM. The results lend support
to the hypothesized moderating
effects.

Delone and McLean (1992): Exploratory study

I/S Success

System qual.,
information qual
— use, user
satisfaction —
Individual impact
— organizational
impact

The authors introduce a
taxonomy for IS success,
integrating the diverse past
research in this field. The main
aspects are drawn into a
descriptive model and the
implications for future IS
research are discussed.

Gefen and Straub (1997): Surve

, =392

TAM Gender, Social

Gender — U, EOQU,

The study findings indicate that

presence/ SPIR, Usage women and men differ in their
information SPIR - U perceptions but not in use. This
richness (SPIR) U — Usage suggests that gender should be
EOU — Usage included in diffusion models
along with other cultural effects
Karahanna et al. (1999): Survey, n=268
IDT, TRA, Image, visibil- A-I Pre-adoption attitude is based
TPB ity, result de- SN -1 on perceptions of usefulness,
monstrability EOU, Image, U, ease of use, result demonstra-

Visibility, Result
Demonstrability,
Trialability — A
Top Management,
Supervisor, Peers,
MIS Department,
Local Computer
Specialist, Friends
— SN

bility, visibility and trialability.
Post-adoption attitude is only
based on instrumental beliefs of
usefulness and perceptions of
image enhancements.
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Loiacono, Watson and Goodhue (2000): Survey n=510, 336, 311

WebQual

U, EOU, PEN,
complimentary
relationship — Q

Development of a
measurement instrument for
Web site quality. 12 core
dimensions with 4 umbrella
items: usefulness, ease of use,
entertainment and
complimentary relationship.

Mathieson (1991): Experiment

TPB, TAM

Same as Davis
(1989)

Both TAM and TPB predict well.
TAM is easier to apply; TPB
provides more specific
information for developers.

Taylor and Todd (1995a): Survey, n=786

TAM, TPB U—-A The model consisting of TAM
EOU - A, U and TPB constructs explains for
A—-1 both, experienced and
SN —1I inexperienced users. The link
PBC — I, Use between behavioral intention
I — Use and behavior is stronger for

experienced users. Antecedent
variables predict inexperienced
user’s intentions better.

Parasuraman et al. (2005): Survey, Measurement instrument development

E-S-QUAL

Q—-V
Q, V — Loyalty
intention

The E-S-QUAL scale consists of
22 items falling into 4 factors:
Efficiency, fulfillment, system
availability, and privacy. The E-
RecS-QUAL scale (for
customers with non-routine
encounters with the sites)
contains 11 items and three
dimensions: responsiveness,
compensation, and contact.

Teo et al. (1999): Web based survey, n=1370

TAM Perceived EOU —U, Usage,
enjoyment PEN
U — Use
PEN — Use
Van der Heijden (2004): Survey, n=1144
TAM Perceived U—1I The survey supports the
enjoyment PEN — I hypotheses that perceived
EOU — PEN, U enjoyment and perceived ease

of use are stronger
determinants of intentions to
use than perceived usefulness.

Van der Heijden (2003): Web based survey, n=828

TAM Perceived At-
tractiveness,
Perceived

enjoyment

EOU - U, A
U-—1,A

P. attractiveness
— U, EOU, PEN
PEN — A, I
A=l

I — Use

Intention is most influenced by
attitude, less by enjoyment and
usefulness. Visual
attractiveness is an important
construct.
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Venkatesh et al. (2003): Survey, n=215

Customer Ser-
vice

UTAUT Moderator: EOU/Effort Expec- | This is a new model based on
Gender, age, tancy — | previous models/theories with
experience, U/Performance the attempt to build a unified
voluntariness of | Expectancy — | model. This measured well with
use PBC/Facilitating respect to the sample chosen

conditions — | but further model tests are
SN -1 needed.
I — Use

Wolfinbarger and Gilly (2003): Focus groups, Tasks, Survey

eTailQ Quality, Fulfill- Fulfillment, Web- The analysis suggests that
ment/Reliability, | site Design, Quality, Fulfillment/Reliability,
Website Design, | Privacy/Security, Website Design, Pri-

Pri- Customer Service | vacy/Security and Customer
vacy/Security, — Quality Service are strong predictors

for customer judgments of
quality, satisfaction, customer
loyalty and attitudes toward the
website.

Mobile Services Area

Bruner and Kumar (2005): Survey, n=212

TAM

Fun, Consumer
visual
orientation,
Internet device

U—-A

EOU — U, PEN
A1l

PEN — A

Cons. Visual
orientation — EOU
Internet device —
EOU. PEN

TAM was extended by utilitarian
and hedonic aspects. Fun
contributes more to attitude
than expected and visually
oriented people will adopt more
than less visually oriented
ones.

Hung et al. (2003): Survey, n=267

TPB, IDT

Connection
speed, service
costs, user
satisfaction,
personal
innovativeness

Connection speed
—A

User Satisfaction
—A

INN - A

EOU — A

U-—-A

A-l

Peers — SN

SN -1

Self Efficacy —
PBC

PBC — Use

The total variance explained in
actual WAP usage is rather low,
most respondents have no
experience. All in all, the model
fits well.

Kleijnen, Wetzels et al. (2004): Survey, n=99

IDT

Perceived risk,
relative
advantage,
compatibility,
communicabil-
ity, critical
mass, naviga-
tion, payment
options

Cluster profiling
variables (innova-
tiveness, leader-
ship, Internet
usage) lead to
three clusters

Perceived risk plays a critical
role in the adoption process,
followed by complexity and
compatibility. Also three
segments are identified “Value
Seekers”, "Game Players” and
"Risk Avoiders”.
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Kleijnen et al. (2004): Survey, n=105

TAM Perceived U—-A From the three constructs
system quality, EOU - U added to the TAM model,
perceived cost, A—-I system quality and social
social influence. | Perceived system influence displayed significant
Moderators: quality — A effects. All of the moderating
Age, computer SN->1 variables proved to be relevant
skills, mobile in the context presented.
technology
readiness, social
influence

Pedersen (2003): Survey, n=190

TRA, TAM, User friendli- U-A The survey shows that a model

TPB ness, SN—-1I,A integrating various concepts
self control User friendly, such as TPB, PBC and TAM

External influence
—-U

A—1

PBC — 1,

I — Use

Self control,
interpersonal infl.
— SN

Self efficacy,
facilitating condi-
tions — PBC

measure well. Adding
behavioral control to the model
increased the explanatory
power where as adding subjec-
tive norm did not. The simple
TAM only explained 30% of
variance in intention to use and
17% of variance in actual use.
The complex model explained
49% of the variance in inten-
tion to use. Subjective norm
combined with behavioral
control improves model fit and
adds to explanatory power.

Pedersen and

Herbjorn (2003): Web based survey, n=

452

TAM Self- A-1 When self-expressiveness is
expressiveness U—-AI removed from the model the
EOU - U, A model fit is reduced.
Self- Additionally the explained
expressiveness — | variance in intention to use is
A LU also reduced from 58% to 50%.
Wu and Wang (2005): Survey, n=310
TAM2, IDT Perceived risk, EOU - U, I All variables except perceived
cost, I — Use ease of use affected user’s
compatibility U—=I behavioral intention. A puzzling
Compatibility — I, | finding is the positive influence
U of perceived risk on behavioral
Cost — 1 intention. The most important
Perceived risk — I | determinant for behavioral
intention to use is compatibility.
Legend: A=attitude, U=usefulness, I=behavioral intention, EOU=ease of use,

PEN=perceived enjoyment/fun, INN=innovativeness, SN=subjective norm, PBC=perceived
behavioral control, Q=quality, V=value, Sat=satisfaction, SPIR=social presence & informa-
tion richness. For an additional review of related TAM, TPB, TRA, IDT, UTAUT, MM, C-
TAM/TPB, MPCU etc. studies please refer to Lederer et al. (2000) Legris et al. (2003) and
Gefen and Straub (2000).
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5.6 Causal Modeling

“Structural equation modeling (SEM) is a statistical methodology that
takes a confirmatory (i.e. hypothesis-testing) approach to the analysis
of a structural theory bearing some phenomenon.” (Byrne, 2001, 3)

However, Pearl (2000) takes a more critical approach indicating that
the hypothesis test should not be the main emphasis. Pearl’s (2000)
book discusses causality and structural models in social science arguing
that the most distinctive capabilities of SEM are currently ill understood
and underutilized. He uses graphical models and the logic of interven-
tion to alleviate the current difficulties. The ambitious goal is to rein-
state the causal interpretation of SEM.

Causal analysis, often also called structural equation modeling, co-
variance structure analysis, structural equation methodology, causal
modeling, LISREL (Linear Structural Relations) -Approach, or latent
variable modeling is established in the recent empirical marketing sci-
ence (Homburg and Hildebrandt, 1998).

Accordingly, SEM falls into the category of second generation multi-
variate methods typically conveying causal processes. These processes
under study are represented by a series of structural (i.e. regression)
equations. The main difference between the second and first genera-
tion (e.g. multidimensional scaling, factor analysis) of multivariate
analysis are the following (Hulland, Chow et al., 1996):

1. The inclusion of measurement errors

2. The possibility to include abstract and latent constructs

3. The opportunity to combine theory and data and confront theory

with data

The model of representing a set of linear relations devised by Jore-
skog incorporates both constructs or latent variables and their (multi-
ple) indicators. It combines the causal approach with the powerful
measurement technique of ML factor analysis. Therefore, according to
Mazanec (1982) a latent variable-multiple indicator model can only be
confimed or rejected in its entirety inclusive of all measurement as-
sumptions.

Covariance matrices depict the associations of observed variables,
leading to the explanation of relations of a smaller number of underly-
ing constructs. The fact that causal analysis enables the modeling and
estimation of complex structures of dependence simultaneously is use-
ful in the behavioral sciences. In this discipline researchers often study
theoretical constructs that cannot be observed directly (Byrne, 2001,
4). This requirement is often recognized in consumer behavior and
adoption theory, where constructs tend to be complex and, by defini-
tion, not directly observable. Consequently, many authors used struc-
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tural equation modeling (Aijzen, 1991; Ajzen, 2001; Ajzen and
Fishbein, 1980; Davis, 1989; Davis, Bagozzi et al., 1989; Dauvis,
Bagozzi et al., 1992; Fishbein and Ajzen, 1975; Gefen and Straub,
2000; Kleijnen, Ruyter et al., 2002; Pedersen, 2003; Pedersen and
Herbjorn, 2003; Pedersen, Leif et al., 2002; Straub, Keil et al., 1997;
Varshney, 2003; Varshney and Vetter, 2001; Venkatesh, 2000;
Venkatesh and Davis, 2000; Venkatesh, Morris et al., 2003).

Also in service quality and consumer behavior SEM is frequently em-
ployed (Ajzen, 2001; Bagozzi, 1980; Bagozzi, 1994; Baumgartner and
Homburg, 1996; Bolton and Drew, 1991; Cronin, Brady et al., 1997;
Cronin, Brady et al., 2000; Grewal, Monroe et al., 1998; Homburg and
Baumgartner, 1998; Homburg and Giering, 2001; Matzler, Bailom et
al., 2004; Oliver, 1993; Oliver, 1999; Parasuraman, Zeithaml et al.,
1994a; Steenkamp and Baumgartner, 2000; Steenkamp and
Baumgartner, 2001; Zeithaml, 1988).

5.6.1 Causal Models

A structural model consists of various variables which can be graphi-
cally represented. The following figure depicts these graphic symbols.
The representation of a structural model via mathematical formulas
follows later in this section.

A Rectangular or square box signifies an ob-
served or manifest variable.

A circle or ellipse signifies an unobserved or
latent variable.

An unenclosed variable signifies a disturbance

X4
/4
@ term (error in either equation of measure-

— vy, ment). A straight arrow signifies the assump-
tion that a variable at the base of the arrow
“causes” the variable at the head of the arrow.

A curved two-headed arrow signifies an
e unanalyzed association between two variables.

Two straight single-headed arrows connecting
two variables signify feedback relations or
reciprocal causation.

Figure 21: Primary Symbols Used in Path Analysis (Bollen, 1989, 33)

A major characteristic of causal models is the differentiation of ob-
servable (manifest) and latent variables. The latter are more complex
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constructs which cannot be observed directly. Latent variables are
commonly called factors and observed (or manifest) variables are
named indicators. Above that one should distinguish between exoge-
nous latent variables and endogenous latent variables.

"Exogenous latent variables are synonymous with independent vari-
ables; they ‘cause’ fluctuations in the values of other latent variables in
the model. ... Endogenous latent variables are synonymous with de-
pendent variables and, as such, are influenced by the exogenous vari-
ables in the model, either directly or indirectly.” (Byrne, 2001)

The structural model shows the hypothesized relations between the
latent variables and the manifest ones with the help of factor analysis.
One can distinguish between the measurement model for the latent
exogenous and the latent endogenous variables.

The following figure shows a classical causal model consisting of a
structural equation model, an exogenous, and an endogenous factor
model.

&
Measurement Model Structural Model Measurement Model
X, = A& + 6 M=vu&+q yi=AxN + g
X = Ay + 6, N =yu8 + B M, y:=AnN + &
X3 = Ay & + 6y y: = A, + &
ys= Aoy + &

Figure 22: Causal Model (Homburg and Hildebrandt, 1998, 19)

The covariance or correlation matrix is the beginning of the analysis.
Covariances and correlations are calculated based on the indicator
variables from the measurement model. Next to that an estimation of
the relationships between latent and indicator variables and between
the exogenous and endogenous variables is possible (Backhaus, Erich-
son et al., 2000). The following table summarizes the terminology.
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Table 13: Notation for Latent and Measurement Model (Bollen, 1989, 14)

Symbol Name Dimension Definition

Variable

n Eta m*1 Latent endogenous variables

Ksi n*1 Latent exogenous variables

Z Zeta m*1 Latent errors in equations

X g*1 Observed indicators for Ksi

Y p*1 Observed indicators for Eta

A Delta _q*1 Measurement errors for x

E Epsilon p*1 Measurement errors for y

Coefficients

B Beta m*m Coefficient matrix for latent endogenous
variables

r Gamma m*n Coefficient matrix for latent exogenous
variables

A, Lambda x q*n Coefficients relating x to Ksi

A, Lambda y p*m Coefficients relating y to Eta

Covariance Matrices

[ Phi n*n Covariance matrix of Ksi

Y Psi m*m Covariance matrix of Zeta

05 Theta-Delita q*q Covariance matrix of Delta

[cA Theta-Epsilon p*p Covariance matrix of Epsilon

5.6.2 Usage Areas for Causal Models

Generally, causal analysis is considered as a tool for the test of hy-
potheses; in some cases it is a tool for explorative research. Homburg
and Hildebrand (1998) distinguish between four use cases:

1. Construct validation

2. Test of hypotheses

3. Group comparisons of model structures

4. Exploration of structures

These usage cases have been widely accepted, however, one needs
to consider Pearl’s (2000) work on causality providing a comprehensive
exposition of modern analysis of causation. He argues that structural
equations are often interpreted as carriers of probabilistic information
instead of carriers of substantial causal information. He condends that
SEM focuses too much on model fitting while issues regarding the
meaning and usage of SEM’s models are subject of confusion and con-
troversy.

The validation of constructs is by far the most frequent use of causal
models and became more widely accepted in science than correlative
methods. Validity is mostly tested with convergent and discriminant
validity. Baumgartner and Homburg (1996) found that nearly half of
the applications of causal modeling deal with construct validation
(Homburg and Hildebrandt, 1998).
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Secondly, causal modeling is frequently used for hypotheses testing.
For complex causal model structures, which are often observed in
business administration and are suggested in real life, causal modeling
is a strong tool. Thus, the above statement that half of all usage cases
of causal models would be limited to an analysis of the measurement
model not taking the relations of constructs in the structural model into
account.

By separately testing the measurement and the structural model
much can be gained in theory testing and the assessment of construct
validity. This is an exploratory exercise. The measurement model with
the structural model enables confirmatory assessment of construct
validity (Bentler and Chou, 1987) and the measurement model only
provides a confirmatory assessment of convergent validity and dis-
criminant validity (Campbell and Fiske, 1959). If the discriminant and
convergent validity are both satisfying the test of the structural model
then constitutes a confirmatory assessment of the nomological validity
(Campbell and Fiske, 1959).

Concerning this research, causal analysis is a confirmatory, hypothe-
ses testing instrument.

5.6.3 Steps for Structural Equation Modeling

To analyze established models using causal analysis a number of steps
proved successful. This approach is suggested by various authors
(Backhaus, Erichson et al., 2000; Bollen, 1989; Bollen and Long, 1993;
Homburg and Hildebrandt, 1998; Kelloway, 1998; Schumacker and
Lomax, 1996).

The main stages characteristic of most applications of structural
equation modeling, which are described into more detail in the follow-
ing sections are model specification, model identification, parameter
estimation, and model evaluation.

5.6.3.1 Model Specification

The specification of a general structural equation model involves three
distinct tasks (Mueller, 1996):
1. A specific structure between latent exogenous and endogenous
constructs must be hypothesized
2. The measurement of the exogenous latent variables has to be
decided
3. Determination of a measurement model for endogenous latent
constructs

The propositions for the composition of the a priori model are most
frequently drawn from previous research (Bollen and Long, 1993). The
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purpose of the model is to explain why variables correlate in a certain
way.

With regard to the measurement of the factors, in practice there are
sometimes only single indicators available that do not perfectly esti-
mate the constructs. Ideally the researcher would have an independent
measure from previous research which is often not available. Also, the
choice of values can be arbitrary.

Non convergence or improper solutions can also occur with small
sample sizes. Anderson and Gerbing (1984) found that a sample size of
150 are sufficient to obtain a converged and proper solution for models
with three or more indicators per factor. If there are only two indica-
tors per factor bigger samples may be needed.

5.6.3.2 Model Identification

While the estimation of models may sound simple in theory several
problems may be encountered before estimates are obtained. The
identification status (i.e. under-, just-, or overidentified) is difficult to
prove mathematically and the identification problem must be dealt
with.

The process of obtaining empirical estimates of model parameters of
a model is either solving a set of equations or minimizing a function. A
model with insufficient information to obtain an estimate for each and
every parameter is nonidentified. A model with an equal number of
equations and unknown parameters is just identified (Kelloway, 1998).
If there are more equations than parameters to be estimated the
model is overidentified.

The simple prerequisite to have as many equations as unknowns
may be too general; certain parts of the model may be non- or overi-
dentified. Therefore, several indicators for each latent variable should
be chosen. The statistical power may also suffer if this criterion is not
met (Kelloway, 1998).

5.6.3.3 Parameter Estimates

The model and the unknown parameters generate an implied covari-
ance matrix. This should be similar to the observed covariance matrix.
Now the parameters that make the difference as small as possible are
to be found. A model may be estimated by several different methods or
in other words by using different estimators.

The by far most used fitting function is based on the maximum like-
lihood (ML) considerations followed by generalized least squares (GLS)
(Anderson and Gerbing, 1988).

The maximum likelihood estimator may be that popular as it is in-
cluded in the most common software packages as LISREL and Amos,
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even though those packages also include other estimators. ML is effi-
cient with large samples (Bollen, 1989) and when the researcher is
willing to assume (or show) that the observed variables are multivari-
ate normal. Only then the chi-square test is reasonable. Since these
underlying assumptions cannot be verified for this study a different
estimator provided in Mplus is chosen.

Opposed to ML and GLS, which are full information methods, ordi-
nary least squares is known as partial information technique. With par-
tial information techniques each path is estimated independently of the
others.

To solve the multivariate normality problem Browne (1984) intro-
duced a distribution free estimation technique (Asymptotic Distribution
Free estimator, ADF). However, according to Chou and Bentler (1995),
big sample sizes are needed and the technique is computationally
cumbersome.

The most used ones, ML and GLS are both recommended for theory
testing and development (Joreskog and Wold, 1982), unweighted least
squares, generalized least squares or partial least squares are recom-
mended for application and prediction (Jéreskog and Wold, 1982). For
a discussion on the above mentioned estimators the reader may refer
to Anderson and Gerbing (1988) for further details.

Since in this project the software package MPlus is used for data
analysis, the Muthén estimator is employed for analysis. The used
software package is a second generation tool in SEM and allows for
estimation of thresholds when categorical data is used, which is the
case in this survey. The Estimator used in this survey is further ex-
plained in chapter 5.6.4.2 on the estimators offered in MPlus.

Finally, the underlying assumptions on which the different estimators
are based should be carefully considered before choosing one or the
other.

5.6.3.4 Model Evaluation Measures

Structural equation modeling determines if a theoretical model suc-
cessfully shows the actual relationships observed in the sample data.
The output of the analysis provides indices that demonstrate whether
the model conforms to the data and also demonstrates significance
tests for specific causal paths. The researchers postulate a statistical
model based on their knowledge of the related theory or/and on em-
pirical research in the area of study. Once the model is specified, the
researcher tests its plausibility based on sample data comprising all
observed variables in the model. The primary task in this model-testing
procedure is to determine the goodness of fit between the hypothe-
sized model and the sample data (Byrne, 2001).
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The discussion about Goodness of Fit Indices and how to assess va-
lidity of a structural equation model has been tremendous. Most of the
software packages utilized for structural equation modeling calculate
over 20 different indices. Among the most commonly used are the
e Chi-square statistic
e Goodness-of-fit and adjusted goodness-of-fit (Jéreskog and Soér-
bom, 1981)
Normed and nonnormed fit indices (Bentler and Bonett, 1980)
Normed comparative fit index and nonnomed fit index (Bentler,
1990)

e Parsimonious goodness-of-fit and parsimonious normed fit indi-
ces (Mulaik, James et al., 1989)

Each index has advantages and disadvantages depending on the un-
derlying assumptions (e.g. they all depend on the multivariate normal-
ity assumption) the researcher has to be aware of before rejecting or
accepting a model. Mueller (1996) points out some straightforward and
valuable aid in identifying data-model inconsistencies - scrutinizing the
individual parameter estimates. An understanding of the substantive
theory and hypothesized model combined with statistical knowledge go
a long way in assessing the adequacy of the proposed structure. De-
tails on fit indicators can be found in: Anderson and Gerbing (1984),
Arbuckle and Wothke (1999), Bentler (1990), Bentler and Bonett
(1980), Browne and Cudeck (1993), Hu and Bentler (1995), J6reskog
and Sérbom (1981), Mulaik, James et al. (1989), Muthén and Muthén
(1998). Details for measures of component fit can be found in: Gerbing
and Anderson (1988), Fornell and Larcker (1981), Bagozzi and Yi
(1988) and Homburg and Baumgartner (1998).

Table 14: Fit Indices (Hair, 1995; Hu and Bentler 1995)

Goodness-of-fit Measures Levels of Acceptable Fit
Overall Fit

Root mean square error of approximation (RMSEA) < 0.05/< 0.08
Goodness-of-fit index (GFI) 20.09

7 <25

af

Adjusted goodness-of-fit index (AGFI) 20.90
Comparative Fit Index (CFI) 20.90
Standardized Root Mean Square Residuals (SRMR) s.08

Weighted Root Mean Square Residual (WRMR) <.09 or close to 1
Structural Model

Squared Muitiple Correlation for each endogenous latent | (20.40)

variable

Measurement Model

Construct Reliability 20.60

Average Variance Extracted 20.50
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5.64 M-Plus

Since the introduction of the LISREL approach, various software pack-
ages have been developed for the calculation of structural equation
models. Among the best known are LISREL/PRELIS, EQS, AMOS, Mx
and LISCOMP. Most of these do not accomodate categorical data.
Mplus, LISCOMP’s successor, was developed by Bengt Muthén in
(1998) to estimate models including categorical and binary data. Mplus
differs from LISCOMP with regard to three issues (Maydeu-Olivares,
2000). These three extensions now allow the estimation of:
1. Models with categorical latent variables
2. Models for continuous dependent variables that contain data
missing completely at random (MCAR) and missing at random
(MAR)
3. Models for two level (disaggregated) data obtained under com-
plex sampling.

Maydeu-Olivares (2000) provides a detailed paper including the ad-
vantages and disadvantages of Mplus over LISCOMP.

Mplus allows various model classes; among those are multivariate
regression analysis, path analysis, explorative and confirmatory factor
analysis, SEM, latent class analysis and Monte Carlo simulation
(Muthén and Muthén, 1998).

5.6.4.1 Particularities Estimating Models with
Categorical Data

In Mplus observed variables can be measured on a continuous or cate-
gorical scale. Observed categorical variables include dichotomous (bi-
nary) and ordered categorical (polytomous) variables. Either unordered
categorical or continuous is the measurement scale of latent variables.
When categorical data is used there are some specific characteristics to
consider: Thresholds instead of means are estimated for dependent
categorical observed variables. Mplus only allows a maximum of ten
categories; this has to be considered when specifying the survey de-
sign. Correlation matrices are analyzed instead of covariance matrices.

5.6.4.2 Estimators in Mplus

Mplus has five estimator choices:
e Maximum likelihood (ML),
e Maximum likelihood with robust standard errors and chi-square
(MLM, MLMV),
Generalized least squares (GLS), and
Weighted least squares (WLS) also referred to as ADF.
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When at least one factor indicator or observed variable is categori-
cal, Mplus has four estimator choices:

e Weighted least squares (WLS),

e Robust weighted least squares (WLSM, WLSMV), and

e Unweighted least squares (ULS).

The WLS-estimators were developed by Muthén and Muthén (1998).
WLSMV uses the diagonal of the weight matrix in the estimation
whereas WLS uses the full weight matrix. WLS and WLSMV use the full
weight matrix to compute standard errors and chi-square. Neither es-
timator uses a fitting function to minimize residuals. The WLSMV esti-
mator however, uses the diagonal weight matrix to get the estimates,
thus, the residuals tend to be closer to zero than using the WLS esti-
mator.

This estimator is always used for modeling with categorical data and
will therefore be used for analyses in this project. More details on the
Muthén estimator are offered at www.statmodel.com where one also
finds a list of related technical papers.

5.6.4.3 Fit Indices for Categorical Variables

Muthén and Muthén (1998) advise against the use of most fit indices
for categorical data. "The draw back is that little is known about how to
use ... (different fit indices) ... for categorical outcomes in practice”
(Mplus, 2000). According to the authors only RMSEA, CFI and TLI are
applicable for categorical data. However, even concerning those they
advise: “"As far as we know, there have been no published studies of
the behavior of RMSEA, CFI or TLI for categorical outcomes. Our very
limited studies of RMSEA found that it does not work as well for cate-
gorical outcomes as for continuous.” (Mplus, 2000). Muthén and
Muthén encourage studies in this area. Other authors do not have any
reservations using fit indices such as the GFI that can be calculated
theoretically.
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6 HYPOTHESES DEVELOPMENT AND
MODEL SPECIFICATION

A cross disciplinary integration of theories may improve the under-
standing of basic mechanisms of individual’s usage of mobile services.
In this section integration is exemplified by suggesting how traditional
models in information system research and consumer behavior may be
modified and extended when applied to study the adoption of mobile
services.

In discussing desirable characteristics of mobile services experts and
users mentioned a high range of variables ranging from concrete cues
(e.g. easy interaction with the service, easy to understand, fun to use)
to more general perceptual attributes (e.g. perceived transaction
speed, perceived security of interaction) to higher-order abstractions
(perceived value, perceived quality). This is in line with the reasoning
of Parasuraman, Zeithaml and Malhotra (2005) and the assumption
that consumers remember product information at different levels of
abstraction (Olson and Reynolds, 1983; Young and Feigen, 1975). In
other words, the concrete cues trigger perceptual attributes. The
evaluations of mobile service quality along perceptual attributes merge
into more abstract evaluations. The more global assessment at higher
levels of abstraction (e.g. perceived value, overall service quality) in
turn influence behavioral intentions and actual behavior. The higher
order abstractions are consequences of the anteceding evaluative
process of the mobile service assessment.

The model below illustrates the causal relationships of the variables
assessed in the structural equation model with the purpose of describ-
ing the usage behavior of mobile services users. This model is tested in
course of the quantitative research. All the items are tested using
scales from various research in that specific field. Although more con-
structs could be included in the model with paths well established in
marketing literature, the focus of this study and a limit of complexity
influenced the final model.

There is a big choice of rivalling models and the researcher has to
choose between concepts. Such constructs as variety seeking or com-
mitment could have been included. Also more antecedents of service
quality would have been possible. Furthermore, more paths could have
been included. One of them may be an effect of value on satisfaction.
This one was not considered since the active behavior of the user like
word of mouth and loyalty were in the focus of the research project. It
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was not the aim to explicitly measure satisfaction and the conse-
quences of satisfaction. This would suggest another path from satisfac-
tion to word-of-mouth. By performing favourable actions such as
repete purchase (loyalty) and word-of-mouth one can assume the user
is satisfied to a certain extent. The direction of the path between loy-
alty and word-of-mouth could also be argued about. The reasoning
here is that a person first would talk about a service in a favourable
way and as a consequence be a loyal customer.

Peer
Influence \
Trust Word of
[ ] / MOUth
Efficiency \ \

i _— Mobile
[ Usability ] [Service Qual,

— | Satisfaction

_.I Loyalty \

Enjoyment N
e

Perceptual Higher Order Behavioral
Attributes Abstractation Outcome

Figure 23: A Structural Model for Mobile Services User Behavior

Certainly a huge amount of data would be required including even
more concepts and more paths. Therefore, one has to cut back a total
model to a workable model. Such partial models as a result of theoreti-
cal self-restriction seem promising in behavioral research (Mazanec,
1982).

The model illustrates how concrete cues of a service influence higher
order abstractions and beliefs to yield a certain behavioral outcome.
The following table defines each construct included in the research
model in order to clarify these terms.
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Table 15: Definition of the Constructs Included in the Research Model

Construct Abbrivia- Definition

tion

Service Qua Service quality is an overall measure of the custom-

Quality ers’ perceptions on a service leading to a certain
degree of satisfaction.

Loyalty Loy Loyalty consists of an attitude towards the service and
behavioral intention to use.

Perceived Val Value is related to the consumers’ trade off between

Value what they have to give up for the consumption and
their perceived value from consumption.

Word-of- Wom Word-of-mouth includes recommendation of the

Mouth service, positive remarks and the like.

Trust Tru Trust relates to the correct technical functioning of a
service and to the company providing the service.

Peer Influence | Pi Peer influence is the extent to which service usage is
influenced by individual’s peers and reference groups.

Usability Usa Usability relates to the extent that actual usage is free
of effort.

Efficiency Eff Efficiency is the degree to which the service enhances
the individual’s performance and facilitates transac-
tions.

Enjoyment Enj Enjoyment is the degree to which using a service is
fun and an end in it self.

Sacrifice Sac Relates to what people have to give up to use a ser-
vice.

Now each of the constructs is discussed in the light of the causal
model exemplified above.

6.1 Perceptual Attributes

According to diffusion literature the relative advantage of a system
leads to adoption (Rogers, 1995). In technology acceptance literature
(Davis, Bagozzi et al., 1989; Venkatesh, Morris et al., 2003) this rea-
soning is picked up and included in form of two main constructs influ-
encing the technology adoption process, perceived usefulness and per-
ceived ease of use. Perceived usefulness is the degree to which a per-
son believes that using a particular system enhances their performance
(Davis, 1989). A system high in perceived usefulness has a positive
use-performance relationship. Perceived Usefulness has a direct influ-
ence on intention to use. Often, though, people use a technology with-
out perceiving it useful as social norms pressure them to adopt.

In service quality the efficiency of Web sites was also explored
(Parasuraman, Zeithaml et al., 2005) and the relationship between
efficiency and perceived quality was established. According to Hyvénen
and Repo (2004) mobile services are used when they are useful for
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everyday life and entertaining. Wu and Wang (2005) concluded that
perceived risk, cost, compatibility and perceived usefulness have a
significant influence on behavioral intention to use and actual usage. In
the case of the mobile service explored efficiency relates to the degree
the service helps the user to save time and degree of convenience.
Therefore, it is suggested that:

H1: Efficiency has a direct positive effect on the perceived service qual-
ity.

Usability is an issue well researched and often discussed concerning
Web sites and computer systems (Chen and Macredie, 2005; Palmer,
2002). When it comes to interaction with mobile devices usability is
even more important because of smaller screen display, more difficult
navigation and input methods, and different devices (Hassanein and
Head, 2003; Schmidt-Belz, A. et al., 2002). Usability relates to the
degree to which a person believes that using a particular system is free
of effort. This follows the definition of ease, which means freedom from
difficulty or great effort. Davis (1989) claims that an application per-
ceived to be easier to use than another is more likely to be accepted by
users. Perceived ease of use is a hurdle users have to overcome for
acceptance, adoption and usage of a system (Davis, 1989). Also in
service quality literature a relationship between the usability of a sys-
tem, in most cases Web sites, and service quality was established
(Parasuraman, Zeithaml et al., 2005; Wolfinbarger and Gilly, 2003):
H2: Usability has a direct positive effect on the perceived service qual-
ity.

Enjoyment and entertainment go beyond efficiency and usability and
are critical for entertainment services such as mobile games, mobile
video, audio streaming, chat and flirt services (Leung and Wei, 1999).
The instrumentality of this concept is entertainment itself and not the
efficiency or effectiveness of being able to access mobile entertainment
services ubiquitously (Pedersen, Nysveen et al., 2002). Recent ap-
proaches include emotions in ICT-adoption models (Venkatesh, 2000).
This suggests including this construct in the model.

Enjoyment was included in surveys on online shopping and the in-
tention to return to a Web site (Jarvenpaa and Todd, 1997; Koufaris,
2002). When extending the TAM with perceived enjoyment a positive
relationship was found with ease of use (Moon and Kim, 2001;
Venkatesh, 1999; Venkatesh, 2000) and perceived usefulness (Agarwal
and Karahanna, 2000) of the system. Other surveys found an effect of
enjoyment on behavior (Triandis, 1980), intention (Davis, Bagozzi et
al., 1992) and usage (Teo, Lim et al., 1999):

H3: Enjoyment has a direct positive effect on perceived service quality.
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6.2 Higher Order Abstractions

Service quality is an overall perception, similar to attitude in this sur-
vey. Various antecedents, which are concrete cues, influence this con-
cept as already explained above. The literature on the relationship
between quality and satisfaction is vast. Some authors state that satis-
faction is an antecedent of service quality (Bitner, 1990; Bolton and
Drew, 1991) while others found an effect of quality on satisfaction
(Cronin and Taylor, 1992; Parasuraman, Zeithaml et al., 1985;
Parasuraman, Zeithaml et al., 1988). In this research the reasoning of
Cronin and Taylor (1992) is followed, therefore:

H4: Perceived service quality has a direct positive effect on satisfac-
tion.

Like quality, value is proposed as a higher level abstraction. Value
appears to be more individualistic than quality and, thus, a higher level
concept. Value, as opposed to quality, involves a tradeoff between give
and get components. Often quality is the only get component of value.
Consumers, however, may include more higher order factors such as
prestige, convenience, or trust (Holbrook, 1999).

Generally, the causal chain between quality, sacrifice and value is
well established in literature (Zeithaml, 1988). Previous studies showed
that perceived quality is an antecedent of perceived value. Cronin et al.
(2000) found the quality - value relationship in six industries. Bolton
and Drew (1991, 383) examined the service value evaluations of tele-
phone service customers and found that service quality was a signifi-
cant antecedent to service value:

H5: Perceived quality has a direct positive effect on perceived value.

To be valuable for the customer mobile services have to accomplish
value propositions. They have to be personal, on time and at any
place, entertaining and affordable. In the muiti-channel environment
where consumers are free to use various channels for information re-
trieval, it is essential for companies to evaluate what channels can add
to existing service delivery. The main goal has to be to satisfy cus-
tomer needs (Montoya-Weiss, Voss et al., 2003) and consequently
create loyal customers.

A well established theory is that loyalty is earned by delivering supe-
rior value (Dodds, 1991; Dodds, Monroe et al., 1991; Reichheld, 1993;
Sirohi, McLaughlin et al., 1998). A way of adding value is by offering
consumers additional channels to obtain services, such as mobile data
services. Therefore, it is suggested that when the consumer perceives
the mobile channel as valuable the overall loyalty towards the provided
service is increased.
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In service literature, studies investigated the importance of value
and found a significant relationship between perceived value and pur-
chase intentions (Bolton and Drew, 1991; Woodruff, 1997; Zeithaml,
1988). In fact Parasuraman and Grewal (2000) defined value as the
most important determinant of consumer purchases. Readings on mo-
bile commerce suggest that perceived value is needed to create a criti-
cal mass to further establish mobile services (Pedersen, Leif et al.,
2002; Shankar, Driscoll et al., 2003). It has to be noted that service
quality, satisfaction and value are all directly related to behavioral in-
tention (Cronin, Brady et al., 2000). Considering the nature of the con-
structs measured in this study a value loyalty link appears logical:

H6: Perceived value has a direct positive effect on loyalty.

Furthermore, Cronin and Taylor (1992) found that across different
samples, satisfaction had a significant effect on purchase intentions.
Service quality, however, did not show such an effect. Also investigat-
ing the significance tests suggests that satisfaction has a stronger and
more consistent effect on loyalty (Brady, Cronin et al., 2002). There-
fore, the following hypothesis is as follows:

H7: Satisfaction has a direct positive effect on loyalty.

Cost of services is currently a main hurdle to mobile service adop-
tion. Cost certainly relates to value. Mobile content competes indirectly
for a person’s dispensable income across all categories. So, the cost
has to be equal or less than the perceived value of the content for the
user to want it. The main factors in success of mobile content is avail-
ability at a realistic price and if it really lends itself to the mobile plat-
form. Surveys found that high cost and low connection rates lead to a
low acceptance of mobile services (Erlandson and Ocklind, 1998;
Schultz, 2001).

Furthermore, there is extensive literature on sacrifice, including con-
ceptionalizations (Cronin, Brady et al., 2000). To use a product con-
sumers sacrifice money and other resources, such as effort, time, and
energy. To some consumers money is the most important factor. Any-
thing that reduces the monetary sacrifice will increase those consum-
ers’ perceived value. Also saving time is valuable for some customers.
Studies show that they are willing to spend more money if the time
and effort are perceived as more costly.

The most common conceptualizations include time, money, and ef-
fort in relation to the value perceived, as sacrifice (Cronin, Brady et al.,
2000). This concept is followed in this research, thus:

H8: Sacrifice has a direct negative effect on perceived value.

Subjective norms are the norms developed through external and in-
terpersonal influence. Social norm is included as a direct determinant

104



of behavioral intention in both, the theory of reasoned action (TRA)
(Fishbein and Ajzen, 1975) and the subsequent theory of planned be-
havior (TPB) (Aijzen, 1991). Research on social norm has yielded dif-
ferent results. Mathieson (1991) for instance found no significant effect
of subjective norm on intention. Taylor and Todd (1995b) on the other
hand found a significant effect. Venkatesh and Davis (2000) found that
social influence processes (subjective norm, voluntariness, and image)
and cognitive instrumental processes (job relevance, output quality,
result demonstrability, and perceived ease of use) have a significant
influence on user acceptance.

Social norms are very influential in explaining the adoption and use
of new media (Webster and Trevino, 1995). The subjective norm is
particularly important for young users’ adoption of mobile services
(Leung and Wei, 1999; Ling, 2001). Young users may be more affected
by external influence because their subjective norms are developing
and changing. In this survey peer influence is considered. New tech-
nologies are not solely used due to their superior usability, perceived
usefulness, but because of peer influence. It is suggested that peer
influence has effect on the overall service quality perception and also
on word-of-mouth since an innovation has to be communicated
through a system at early stages of diffusion. It is suggested that peer
influence has an effect of word of mouth. If the reference group is im-
portant to a person there should be more talking about a service. Also
if the reference group is important the person would be more influ-
enced by their views on the service. Thus, we propose the following
hypotheses:

H9: Peer influence has a direct positive effect on word-of-mouth.

H10: Peer influence has a direct positive effect on the perceived service
quality.

Trust, as a concept in research, has been examined in several social
sciences, including sociology, psychology, anthropology, economics,
marketing, organizational behavior and most recently information sys-
tems (Bhattacherjee, 2002). A large stream of research stresses that
people can develop trust in public institutions or organizations (Morgan
and Hunt, 1994), as well as persons.

The trust literature suggests that the trusting party must be vulner-
able to some extent for trust to become operational (Schlenker, Helm
et al., 1973). The vulnerability in m-commerce is the failing transmis-
sion of messages and security/privacy concerns. Drawing on theory
from internet shopping trust can be adapted for this research. Various
authors state that a lack of trust in the Web site could reduce the indi-
vidual’s desire to carry out transactions on the Web (Doney and Canon,
1997; Hoffman, Novak et al., 1999). Also this form of insecurity in-
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volved with electronic devices holds for mobile phones. The correct
functioning of the services is important for the quality perception:
H11: Trust has a direct positive effect on the perceived service quality.

Marketing and related literature often shows positive relationships
between trust and satisfaction (Anderson and Narus, 1990; Dwyer,
Schurr et al., 1987). However, it is not aim of this research to explicitly
measure satisfaction but rather to investigate the effect of trust on
behavior. Therefore, the relationship between trust and loyalty is ex-
plored. In services marketing Berry and Parasuraman (1991, 144) ar-
gue that “customer company relationships require trust.” They add
“Effective services marketing depends on the management of trust
because the customer typically must buy a service before experiencing
it.” And in retailing Berry (1993) states that “trust is the basis for loy-
alty.” Adapted to this research it needs to be mentioned that, trust is
emerging as a key aspect leading to IT acceptance and can be viewed
as a multi-dimensional construct combining beliefs that influence be-
havioral intentions (Gefen, 2002). As a psychological state, trust is
distinct from, but antecedent to, behavior. The behavior related to in
this context is carrying out word-of-mouth. This is the behavior se-
lected since the social context (influence of peer influence) and com-
munication of an innovation through a social system (Rogers, 1995) is
important for the diffusion of the mobile service. Consequently, it is
suggested that:

H12: Trust has a direct positive effect on word-of-mouth.

6.3 Behavioral Outcomes

Word-of-mouth communications received extensive attention from
academics and practitioners in the last decades. Since the early 1950s,
researchers have demonstrated that personal conversations and infor-
mal exchange of information influence consumers’ choices and pur-
chase decisions (Arndt, 1967; Whyte, 1983) and also can shape con-
sumers’ expectations (Zeithaml and Bitner, 1996), pre-usage attitudes
(Herr, Kardes et al., 1991) and even post usage perceptions of a prod-
uct or service (Bone, 1995; Burzynski and Bayer, 1977). Thus, a posi-
tive service experience and therefore a good perceived quality may
lead to word-of-mouth:

H13: Perceived service quality has a positive direct effect on word-of-
mouth.

Some surveys report the effect of word-of-mouth to be greater than

print ads, personal selling and radio advertising (Engel, Blackwell et al.,
1969; Feldmann and Spencer, 1965; Katz and Lazarsfeld, 1955). How-
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ever, Van de Bulte and Lilien (2001) show that some of the effects
might have been overrated.

Research attempts were dedicated to the antecedents and conse-
quences of word-of-mouth with three major streams of research. First,
research was conducted to find out why people proactively spread the
word about products and services they have experienced. Novelty of
the product, extreme satisfaction and dissatisfaction or commitment to
the firm drives those behaviors. Research shows that customers with
little experience in a product category seek opinions of others for prod-
uct advice (Bone, 1992). Word-of-mouth is an important variable for
diffusion of innovations (Mahajan, Muller et al., 1990; Rogers, 1995)
even suggested as an important success factor (Bansal and Voyer,
2000; Harrison-Walker, 2001). Especially with services that are highly
innovative, such as mobile data services, word-of-mouth becomes even
more important (Bansal and Voyer, 2000).

For the research at hand the active part of the customer as a person
that gives a dvice, talks in favour of a product, and even recomments it
is important. It is believed that individuals talking in favour of a service
are also more loyal to the service. Thus, the next hypothesis is as fol-
lows:

H14: Word-of-mouth has a positive direct effect on loyalty.

6.4 Moderator effects

6.4.1 Innovativeness

Individual differences can affect how individuals respond to innova-
tions. Personal innovativeness as a construct has proven to be impor-
tant to the study of individual behavior toward innovations and thus,
has a long-standing tradition in innovation diffusion research (Rogers,
1995). The construct has also received attention in marketing (Flynn
and Goldsmith, 1993; Goldsmith and Hofacker, 1991; Midgley and
Dowling, 1978) and in information systems (Agarwal and Prasad,
1998). As attitudes and perceptions might vary among different users
(innovators vs. laggards) this factor is included in the model as mod-
erator variable. This construct can be measured adapting Goldsmith
and Hofacker’s (1991) product innovativeness measure to mobile ser-
vices. Goldsmith has also applied this innovativeness measure for iden-
tifying Internet innovators, majority users and laggards (Goldsmith,
2001). The measure was also used by Agarwal and Prasad (1998)
studying the innovativeness of Internet users. It is hypothesized that
the paths are different for more and less innovative users:

H15: Innovativeness has a moderating effect on the structural relation-
ships of the model.
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6.4.2 Experience

Prior experience can be an important determinant of behavior (Ajzen
and Fishbein, 1980; Bagozzi, 1981b). It has been suggested that
knowledge from past behavior can help shape intention (Fishbein and
Ajzen, 1975). This is due to more accessible memory (Fazio and
Zanna, 1978) and the fact that events in past experience are more
salient and therefore it is ensured they are accounted for in the forma-
tion of intentions (Ajzen and Fishbein, 1980).

Taylor and Todd (1995a) investigated the role of prior experience on
IS usage. They used an augmented version of TAM and compared the
experienced with the inexperienced user groups.

There may be differences between experienced and inexperienced
users in their determinants of mobile service usage. Such differences
may require alternative ways of implementation and development of
new services. Therefore, it is suggested that:

H 16: Experience has a moderating effect on the structural relation-
ships of the model.

6.4.3 Age

Age was identified as a moderator variable in research reviewed by
Venkatesh et al. (2003). It is hypothesized that younger users have
better perceptions with regard to mobile service use and may show
different behavioral patterns. Age has shown to have an effect in the
technology acceptance context (Venkatesh and Morris, 2000). In a job
context age has shown to be associated with processing stimuli and
allocating attention to the job (Plude and Hoyer, 1985). In this re-
search age is coded as a continuous variable, consistent with prior
research (Venkatesh and Morris, 2000). It is suggested that younger
users have different perceptions and behave differently than older us-
ers:

H17: Age has a moderating effect on the structural relationships of the
model.
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7 OPERATIONALIZATION OF THE
CONSTRUCTS

The questionnaire contained multiple measures of each concept of the
model. Regarding instrument construction, the items used to opera-
tionalize the constructs of each investigated variable were mainly
‘adopted from relevant previous research. Validation and wording
changes were carried out where necessary. The chosen sets of ques-
tions were translated from English into German and back translated
from two different linguists. Then, in order to secure semantic consis-
tency, a native speaker compared the original English version with the
back translation. Adjustments were necessary for two questions.

Usability was measured using four items developed from adapting
the original items of Davis (1989) and Davis, Bagozzi et al. (1989). A
similar procedure is found in Taylor and Todd (1995b) and in Bat-
tacherjee (2000). Similar measures have been used in comparable
surveys of technology acceptance and IS quality assessment (Barnes
and Vidgen, 2002; Moon and Kim, 2001; Moore and Benbasat, 1991).
The term system was replaced by mobile service and the back transla-
tion lead to semantically equivalent versions.

Perceived service quality, satisfaction, and perceived value are over-
all measures in this study. Because of the problem of generalizing
product-specific attributes there has been a need for higher-level ab-
stract dimensions of quality (Zeithaml, 1988) to make the concept of
quality applicable in a general research setting. Overall quality con-
trasts to a composite of attributes or belief-based evaluation often
termed quality performance (Cronin, Brady et al., 2000; Parasuraman,
Zeitham! et al., 1988). The global assessment of quality has strong
generalizability, whereas the attribute-based approach can identify
specific strengths and weaknesses of a good or service. To overcome
the problem of diverse beliefs about product attributes some research-
ers view perceived quality as an overall evaluation (Olshavsky, 1985)
similar to attitude (Spreng and Mackoy, 1996; Zeithaml, 1988). This
line of reasoning is followed in this survey.

Quality and value were operationalized by adopting the measures of
Cronin, Brady et al. (1997; 2000). Analogous to adjusting these con-
cepts to the mobile service setting perceived sacrifice was adjusted
from Cronin, Brady and Hult’s (2000) survey. They refined the previ-
ously developed measure (Cronin, Brady et al., 1997) and reused three
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of the originally nine items in their year 2000 study. These three are
also used and adapted in this research.

Efficiency was measured using three items. One was adapted from
Parasuraman, Zeithaml et al. (2005) and the other two from Childers,
Carr et al. (2001).

Enjoyment was measured using three items. Two were adapted from
Davis, Bagozzi et al.’s (1992) work on intrinsic motivation for the use
of computers. The third one was newly developed for this survey.

The items used by Battacherjee (2000) were used to measure peer
influence. Taylor and Todd (1995b) use similar items for their model in
information technology usage. Three measures are adapted for the
setting of m-services.

Loyalty and word-of-mouth are often operationalized as one con-
struct - loyalty. In this survey the two are regarded as two different
concepts. However, the items used for word-of-mouth were grouped as
loyalty in other surveys. Nevertheless, we want to refer to them exclu-
sively as an individual construct. Similar items were already used by
several authors (Parasuraman, Zeithaml et al., 1994b; Parasuraman,
Zeithaml et al., 2005). Loyalty consists of items that measure the will-
ingness to use a service again. Besides from this behavioral component
it comprises an attitudinal one (Agarwal and Karahanna, 2000; Ajzen
and Fishbein, 1980; Cronin, Brady et al., 2000; Parasuraman, Zeithaml|
et al., 2005). Also, two new items were used to measure loyalty. They
include some harder loyalty criterion with regard to a competitor offer-
ing the same service at a cheaper price.

Trust consists of two components, trust in the system availability
and functioning, and trust in the company protecting the customers’
privacy and secure payment. The first one is covered by using items of
the questions developed by Parasuraman, Zeithaml et al. (2005). The
second part is covered drawing on the items developed for Wolfin-
barger and Gilly’s (2003) eTailQ. Adjustments are made with regard to
the wording, as opposed to Web sites subject of interest in this study
are mobile services.

The construct innovativeness was measured adapting the scale used
by Agarwal and Prasad (1998) studying the innovativeness of Internet
users. Two of these items were applied except for replacing the term
Internet with the term mobile service. For their personal innovative-
ness scale Agarwal and Prasad (1998) relied on Goldsmith and Hofack-
ers’ (1991) conceptual definition and of personal innovativeness as well
as on their recommendations. Goldsmith also applied this innovative-
ness measure for identifying Internet innovators, majority users, and
laggards (Goldsmith, 2001).

Age, the second moderator was determined by asking the respon-
dents how old they were. The third moderator, experience, uses two
statements indicating the duration since when mobile services have
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been used and in addition how often. A third question regarding the
degree to which the person knows the service should indicate the us-
ers’ familiarity with the service.

Scales were developed using a multi-stage procedure. First, existing
scales were reviewed for their fit with the conceptual definitions of the
dimensions of the model. Then, an initial set of items was constructed
drawing upon prior work and the underlying conceptualization for this
survey. The scales were pre-tested using a sample of 42. The result of
the pre-test led to further refinement and to establish convergent and
discriminant validity. All items were measured on a four-point Likert-
type scale with anchors ranging from strongly agree to strongly dis-
agree and from high to low. To ensure the desired balance and ran-
domness in the questionnaire the items were randomly sequenced to
reduce potential ceiling (or floor) effects, which includes monotonous
responses to the measures of a particular construct. Effort has been
made to ensure each statement captured the intended meaning of a
specific sub-dimension of the constructs.

Table 16 shows the final constructs, items and sources used in the
questionnaire and the final questionnaire can be found in the appendix.
The scales are referred to as ordered categorical since the data can not
be assumed to be interval scaled but ordinal at best. It is also assumed
that the data will not be normal distributed since only four answer
categories hardly yield normally distributed data.

Table 16: Operationalization of the Constructs

Construct 2‘;’{?::1; Scale Operationalization | Adapted From
Service 4 Ordered 1=agree - (Cronin, Brady et
quality categorical 4=disagree al., 2000)
Satisfaction 1 Ordered 1=agree -
categorical 4=disagree
Peer influ- 3 Ordered 1=agree - (Bahattacherjee,
ence categorical 4=disagree 2000; Taylor and
Todd, 1995a)
Usability 4 Ordered 1=agree - (Davis, 1989; Davis,
categorical 4=disagree Bagozzi et al., 1989)
Efficiency 3 Ordered 1=very - 4=not at | (Childers, Carr et
categorical all al., 2001; Parasu-
raman, Zeithaml et
al., 2005)
Enjoyment 3 Ordered 1=very - 4=not at | (Davis, Bagozzi et
(1 New) categorical all al., 1992)
Word-of- 3 Ordered 1=agree - (Parasuraman,
mouth categorical 4=disagree Zeithaml et al.,
2005)
Loyalty 4 Ordered 1=agree - (Parasuraman,
(2 New) categorical 4=disagree Zeithaml et al.,
1994b) (Cronin,
Brady et al., 2000)
(Ajzen and Fishbein,
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1980) in (Agarwal
and Karahanna,
2000)

Perceived 3 Ordered 1=high -~ 4=low (Cronin, Brady et
value categorical al., 2000)
(Parasuraman,
Zeithaml et al.,
2005)
Sacrifice 3 Ordered 1=high - 4=low (Cronin, Brady et
categorical al., 2000)
Trust 2+2 Ordered 1=agree - (Parasuraman,
categorical 4=disagree Zeithaml et al.,
2005) (Wolfinbarger
and Gilly, 2003)
Moderators: Ordered
Innovative- 2 categorical; 1=agree - (Agarwal and
ness 1 Nominal; 4=disagree Prasad, 1998)
Age 3 Nominal and yes/no
Experience Categorical; Often, sel-
dom...etc.
1=agree -
4=disagree
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8 DATA COLLECTION

Quantitative research is often associated with surveys or experiments
and is still considered the foundation of the research industry for col-
lecting marketing data.

This form of research emphasizes standard questions and predeter-
mined response options in questionnaires. The number of respondents
is very high too. Quantitative research methods are more directly re-
lated to descriptive and causal research designs than to exploratory.
The information needs are precise and well defined. Success lies mainly
in designing and administering the survey instrument correctly. In
quantitative research practices, researchers have to know about con-
struct development, scale measurement, questionnaire design, sam-
pling, and statistical data analysis skills - issues dealt with in the fol-
lowing chapters.

8.1 Questionnaire Design

The questionnaire was designed following general rules for question-
naire design. Details are in literature included in the development
process but are not repeted here, thus, the reader may want to refer to
the references (Bagozzi, 1994; Malhotra, 1991; Sudman and Bradburn,
1982). The type of questions used was closed ones to facilitate analysis
with appropriate software tools. The literature on asking questions is
extensive and the reader can go into more detail with one of the main
textbooks in this area (Green, Tull et al., 1988, 268; Kumar, Aaker et
al., 2002, 238; Malhotra, Hall et al., 2002, 413).

The survey was conducted online. Since, no accompanying letter
was possible the first page of this Web questionnaire served this pur-
pose. It provided information on the institution carrying out the survey,
the reason for approaching the potential respondent, the respondents’
advantage through completing the questionnaire (incentives), the aim
of the research, the duration of completing the questionnaire, and fi-
nally, to thank the respondent in advance for the time consumed com-
pleting the questionnaire (Paxson, 1995). All these tools were used for
increasing the response rate. There are tow main types of incentives, a
small incentive for everybody or a bigger one that is given away in the
form of a lottery among the respondents. In this survey the lottery
among the first 100 respondents is chosen, Grossnickle and Raskin
(2001) also consider this method more efficient and it also motivates
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to complete the questionnaire immediately to be included in the lot-
tery. A negative effect of the incentive could be a bias of respondents
only participating due to the prize.

8.2 Sampling and Sample Size

Sampling is defined as: "The selection of a small number of elements
from a larger defined target group of elements and expecting that the
information gathered from the small group will allow judgements to be
made about the larger group.” (Hair, Busch et al., 2000)

The sample should allow conclusions regarding the population. Thus,
the sample should provide a representative distribution of the attrib-
utes of the whole population (Berekoven, Eckert et al., 2001). There
are different sampling techniques, among those non-probability sam-
pling (convenience sampling, judgmental sampling, quota sampling
and snowball sampling) and probability sampling (simple random sam-
pling, systematic sampling, stratified sampling, cluster sampling,
two/one stage sampling, proportionate/disproportionate sampling)
(Malhotra, Hall et al., 2002). Each of these methods bears some ad-
vantages and disadvantages and, depending on the information sought
in the survey, the appropriate sampling technique has to be chosen.
The characteristic sought in this survey - mobile service usage - is
rather rare in the population. Thus, the target population has to be well
chosen. In the research at hand the target population is users of mo-
bile data services in general and m-parking in particular. Thus, they
were targeted via a web-site where they have to register and pay for
m-parking. This type of sampling can be referred to as judgmental
sampling, based on the judgment and expertise of the researcher that
the elements are representative for the population of interest
(Malhotra, Hall et al., 2002).

Another issue is sample size, which is particularly important for path
analysis. The identification of an appropriate sample size is rather diffi-
cult. The complexity of the model can be measured by the parameters
that need to be estimated. Bollen (1989, 298) for instance, remarks
cryptically:

"...Though I know of hard and fast rule, a useful suggestion is to
have at least several cases per free parameter...”

Bagozzi (1982, 380) and Bentler and Chou (1987) are more precise
and argue that the sample size has to be at least the parameters esti-
mated times five. According to Sachs (1982) sample size should be the
parameters to be estimated times six.

Rules of thumb for sample size are in several sources (Fornell,
1983). Some show that small sample sizes are not compatible with
maximum likelihood estimation of covariance structure models. The
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sample size varies depending on the size of the model and the covari-
ance structure. Boomsma (1982; 1985) recommends a sample size of
at least 100 better 400, Anderson and Gerbing (1984) 150, Bagozzi
(1981a) found that maximum likelihood estimation in covariance struc-
ture analysis requires the sample size minus the number of parameters
to be greater than 50.

Relevant for the survey at hand is a recommendation by Muthén and
Muthén (1998) of a sample size bigger than 200 when using the
WLMSV-estimator. As this estimator will be used to carry out the
analysis 200 respondents are the lower limit for this study. Therefore,
a final sample size of 502 m-parking users for the model test is ade-
quate.

8.3 Pretest

In order to identify and eliminate potential problems with the question-
naire a small sample of respondents pretested it.

Pretesting answers two broad questions: i) whether or not “"good”
questions are asked ii) whether or not the questionnaire flows
smoothly and the question sequence is logical (Green, Tull et al., 1988,
185). However, questionnaire validity is not secured by a pretest.

Carrying out a pretest, strongly recommended in empirical research
(Babbie, 1998; Green, Tull et al., 1988; Grossnickle and Raskin, 2001),
is done in this research project.

Grossnickle and Raskin (2001) suggest that for online surveys the
technology side also has to be thoroughly tested. This is done in this
survey with regard to download times and transfer of data from the
questionnaire into the data base, etc.

The pretest was carried out in May 2005. The questionnaire was
tested online by 42 respondents who were representative for the sur-
vey sample. The participants of the pretest made comments regarding
the questionnaire and returned the results within two days. The author
adjustmented based on the respondents’ suggestions arrive with the
final questionnaire.

115



8.4 The Field Phase

A link to the questionnaire was provided on important Web sites for m-
parking. The first link was on the home page for m-parking (www.m-
parking.at) where users regularly upload their account and search for
information. The second link was on the Viennese government site
(www.wien.at) providing citizens with information about the municipal-
ity. When the survey was carried out a special marketing campaign for
m-parking was done by the city of Vienna and, as a consequence, at-
tracted visitors on the Web site providing information and the link to
this survey. The questionnaire was accessible online from June 22 2005
to August 8 2005.

T meparking Sefragung

| Gewinnen Sie B0 Stunden rmeparking, wenn
i Sie unter den ersten 100 Einsendam sindl
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Jetzt HANDY Parken
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Figure 24: Link Provided on the Official m-parking Web Site
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Figure 25: Link Provided on wien.at
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9 EMPIRICAL TEST AND ANALYSES

9.1 Response Rate

Altogether, the questionnaire was accessed 1598 times and fully com-
pleted by 1248 respondents. Five cases were deleted as they gave the
same answer throughout the questionnaire. Four who gave unreliable
details with regard to their demographic profile (e.g. 81 years old, self
employed, gender male, female first name...). Furthermore, two were
deleted since they reported to use the m-parking service in a city
where it is unavailable. Two more were deleted since they filled out the
questionnaire twice. Four were excluded since they reported they never
used mobile services but later on reported they used m-parking which
leads to the assumption they ticked answers at random. Finally 1231
cases remained in the data set for further analysis. 41% of the respon-
dents were real m-parking users and can be used in the model and
hypotheses tests. A skip logic included in the questionnaire guided the
non users directly to the questions to obtain the demographic data.
This demographic profile of non users allows a comparison with the
users.

At the weekend the response was lowest; on average 26 respon-
dents filled out the questionnaire per day with a maximum of 70 re-
spondents on one Tuesday. Generally the peek of responses was in the
middle of the week, which is shown by the following graph. On the
week ends the response rate flattened out.

80

T T T 1

1

Figure 26: Frequencies for Filling out the Questionnaire During the Field Phase
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With regard to duration for filling out the questionnaire the average
was five minutes. It took some outliers up to two hours to complete
the questionnaire and some were as fast as 44 seconds. These were
also excluded. The fastest ones were m-parking non-users with a con-
siderably shorter questionnaire only asking for usage habits of other
services and demographic details.

9.2 Sample Structure

The following section gives details on the m-parking users and non-
users in the sample.

Table 17: Profile of the Whole Sample

Gender: Income:

Male 57.0% 0-1000 Euro 21.1%
Female 40.7% 1,001 - 2,000 Euro 44.0%
Missing 2.3% 2,001 - 3,000 Euro 19.3%
Age: more than 3,001 Euro 7.4%
Average 34.44 Missing 8.1%
Maximum 69 Occupation:

Minimum 16 Pensioner 3.1%
Percentile 25 26.00 In education 0.2%
Percentile 50 32.00 Self employed 14.1%
Percentile 75 40.00 Employee 61.9%
Missing 2.3% Student 15.2%
Highest Completed Education: Unemployed 3.1%
Elementary School 2.7% Missing 2.4%
Secondary Education 21.4%

A-Levels 39.3%

University 34.1%

Missing 2.4%
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9.2.1 Profile of m-parking Users and Non-
Users

A total of 502 (40.8%) users fully completed the questionnaire. The
following table summarizes the characteristics of this sub-sample.

Table 18: Characteristics of the Sub-Sample “Users”

Gender: Income:

Male 60.6% 0-1000 Euro 12.0%
Female 34.1% 1,001 - 2,000 Euro 24.6%
Missing 5.4% 2,001 - 3,000 Euro 22.5%
Age: More than 3,001 Euro 9.6%
Average 36.03 Missing 13.3%
Maximum 75 Occupation:

Minimum 19 Pensioner 3.2%
Percentile 25 27.00 In education 0.2%
Percentile 50 35.00 Self employed 16.9%
Percentile 75 42.00 Employee 64.4%
Missing 5.5% Student 7.9%
Highest Completed Education: Unemployed 1.8%
Elementary School 2.2% Missing 5.6%
Secondary Education 21.9%

A-Levels 37.8%

University 32.5%

Missing 5.6%

The following table provides a profile of the 729 (59.2%) non-users.
Table 19: Profile of the Sub-Sample M-parking Non-Users

Gender: Income:

Male 54.6% 0-1000 Euro 27.4%
Female 45.3% 1,001 - 2,000 Euro 54.0%
Missing 0.1% 2,001 - 3,000 Euro 17.1%
Age: More than 3,001 Euro 5.9%
Average 33.43 Missing 4.5%
Maximum 69 Occupation:

Minimum 16 Pensioner 3.0%
Percentile 25 26.00 In education 0.3%
Percentile 50 30.00 Self employed 12.1%
Percentile 75 39.00 Employee 61.6%
Missing 0.1% Student 20.2%
Highest Completed Education: Unemployed 2.6%
Elementary School 3.0% Missing 0.3%
Secondary Education 21.1%

A-Levels 40.3%

University 35.3%

Missing 0.3%

The biggest difference between the two groups is income. Non-users
tend to earn less than m-parking users.
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9.2.2 M-Services Usage Behavior

The respondents are analyzed with regard to their mobile services us-
age behavior. First of all it is interesting which mobile phone provider
the customers use. Some providers follow a low cost strategy, hardly
providing any additional mobile services (Yess, telering) while others
are market leaders in providing mobile services (Al). The following
table presents the provider distribution of all users and the m-parking
users and non-users separately in percent. The questionnaire allowed
for multi-response since some people have more than one mobile
phone. The results indicate that the biggest share of users are custom-
ers of Al and one.

Table 20: Provider Distribution of the Respondents

Provider All respondents Users Non-Users
Al 29.3 % 33.7% 26.4 %
t-mobile 23.1 % 19.3 % 25.6 %
One 25.3 % 31.6 % 21.0 %
telering 17.1% 11.5% 209 %
Drei 4 % 3.5 % 4.3 %

Yess 1.2 % 0.4 % 1.7 %

The following table shows which mobile services are used by the re-
spondents.

Table 21: Mobile Services Already Used by the Respondents

N All m-parkin

M-Service respondents useprs 9 Non-Users
Information Service 17.6 % 13.5 % 23.7 %
Financial Service 6.7 % 6.4 % 7.2 %
Ticketing 10.1 % 9.0 % 11.6 %
Advertising 3.0% 2.4 % 3.9%
LBS 5.6 % 5.2 % 6.2 %
Entertainment 18.2 % 12.4 % 26.6 %
Bus/Tram/Underground Ticket 6.3 % 7.1 % 5.1 %
Shopping 3.1% 3.3% 2.8 %
Lottery 4.4 % 4.7 % 3.9 %
m-parking 19.8 % 31.4% 3.1%
Other 5.3% 4.8 % 6.0 %

The results show that, besides from m-parking, users of this service
also have experience with information services and entertainment ser-
vices. Among the non-users the experience with information services
and entertainment services ranks even higher with 23% and 26% re-
spectively. This hints that the non m-parking users might be more fun-
oriented.

The following pie charts show the distribution of services m-parking
users and non-users would like to use in the future. Among the non-
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users 24% would like to use m-parking in the future. In summary,
both groups have a strong interest in using tickets for public transport
(10% for the whole sample), information services (17% for the whole
sample) and entertainment services (18% for the whole sample).

Other Information Services
4% 6%

m-parking
4% Financial Services

Lottery 7%

11%

Ticketing

Shopping 16%
7%
Advertisements
3%
Tram/Bus/Underground
Ticket LBS
&% Entertainment 18%
2%

Figure 27: Services m-parking Users Would Like to Use in the Future

Information Services
Other 5% Financial Services
5%

m-parking

249, Ticketing

14%

Advertisements
2%

LBS
Lottery 13%
9%
Entertainment
Shopping 2%

5% Tram/Bus/Underground
Ticket

18%

Figure 28: Services m-parking Non-Users Would Like to Use in the Future
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Regarding the frequency of m-services usage, there is a bigger dif-
ference between the two groups. The following cross tabulation shows
the frequency of m-service usage between m-parking users and non-
users.

Table 22: Cross Tabulation of Frequency of Mobile Service Use and Usage of M-
parking

m-parking Total
Yes No
Frequency More than % of frequency
once a 75.4% 24.6% 100.0%
week
% of usage m-parking | 42 6% | 9.6% 23.1%
0,
Once 2 % of frequency 62.4% | 37.6% | 100.0%

% of usage m-parking | 37 194 11.2% 17.7%

r?‘fm ha % of frequency 37.2% | 62.8% | 100.0%
% of usage m-parking | 55 19, 29.2% 27.5%
Once a % of frequency 16.4% | 83.6% | 100.0%
vear % of usage m-parking | 5 29, 18.2% 12.9%
Never % of frequency 100.0% | 100.0%
% of usage m-parking 31.7% 18.8%
Total % of frequency 40.8% 59.2% 100.0%

% of usage m-parking | 100.0% | 100.0% | 100.0%

Table 22 illustrates the frequencies per row and per column. The re-
sults indicate that m-parking users use mobile services more often
than non-users. This suggests that users of m-parking services are
generally heavier m-services users. The following table shows if the m-
parking users are just the heavier users or if they also have been using
mobile services for a longer period of time.
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Table 23: Cross Tabulation of Duration of Mobile Service Use and Usage of M-
parking

m-parking Total
Yes No
Usage since >3 years % of usage since 41.8% 58.2% 100.0%
% of usage m-parking | 2339 | 22.4% | 22.7%
2 years % of usage since 54.3% 45.7% 100.0%
% of usage m-parking | 34.3% | 19.9% | 25.8%
1 years % of usage since 47.6% 52.4% 100.0%
% of usage m-parking | 26.1% | 19.8% | 22.3%
0,5 years % of usage since 63.6% 36.4% 100.0%
% of usage m-parking | 16.3% | 6.4% 10.5%
Never % of usage since 100.0% | 100.0%
% of usage m-parking 31.6% 18.7%
Total % of usage since 40.8% 59.2% 100.0%
% of usage m-parking | 100.0% | 100.0% | 100.0%

The second cross tabulation in above table points at the fact that
there might be sub-groups among the non m-parking users. Some of
them (31%) never used any mobile services and the second rather big
one has been using mobile services for more than three years (22%)
or two years (19%). Among the m-parking users are more long-term
m-services customers. Nearly six out of ten from this group have been
using m-services since two years or more.

9.2.3 M-Parking Usage

This section gives details on the m-parking usage. Most m-parking
users got aware of the service through friends (22%), papers (18%),
Internet (16.5%), radio (9%), and TV (8%).

M-parking is most frequently used in Vienna (90%) even though it
exists in several other cities. These are Bludenz (.2%), Bregenz (.4%),
Kitzbuhel (.2%), Krems (1.3%), Mdbdling (3%), St. Poélten (.7%),
Stockerau (.6%), Tulln (.6%), and Wels (2.4%). In Amstetten, Kitz-
bihel, and Stockerau m-parking is also offered but no respondents
from there completed the questionnaire. The low respondent figures
may result from Vienna being by far the biggest city among the ones
providing m-parking. There the number of registered users is above
50,000. In the other cities the service just started to operate and not
even a couple of hundred may have registered yet. Another indicator is

125



that Vienna is also the biggest city in Austria with most parking lots
available. In addition the usual form of paying the parking fee in Vi-
enna is inconvenient for drivers. This is also reflected by the results of
the question about the main reason for using m-parking. Most users
registered as they disliked by the inconvenient way of paying for the
parking fees.

71,71%

20 e
9,16% 10,16% S
R R Y21

) T I ]
Promotion Poll Friends Curiosity  Anger about Other
. parking
tickets

Figure 29: Reasons to Register for M-parking

The majority, 75%, registered for m-parking via the Internet and
nearly six out of ten registered within a week after becoming aware of
the m-parking service.

9.24 Data Structure

For the model test, and choice of the appropriate estimator, the rele-
vant variables must be tested for normal distribution. This was carried
out applying the Kolmogorov-Smirnov Test. The data is not normal
distributed. Most of the items were skew which was graphically shown
by plots including the frequencies of observations and a normal curve.
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9.3 Test Results
9.3.1 Test of the Hypothesized Model

As a first step the full hypothesized model is tested. As stated above
502 m-parking users are included in the analysis. The analysis is car-
ried out using M-Plus applying the Muthén estimator for categorical
data.

There is no missing data as skipping a question was not permitted in
the questionnaire. Only data regarded as rather private such as income
and demographic details were allowed to be skipped. Thus, it is not
necessary to do the analysis with and without missing values.

The following figure shows the hypothesized model and measure-
ment model. It also includes the estimates for the full model. The fig-
ures in parentheses are not significant at the p=.05 level. All coeffi-
cients depicted are standardized.

Figure 30: Full Research Model
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Table 24: Fit Indices for the Full Research Model

Fit Index | Obtained Level
CFI .826

Tu 948

RMSEA 104

SRMR 072

WRMR 1.758

Mplus reports the fit measures given in Table 25. Of the two incre-
mental fit measures, TLI is above the required level whereas CFI re-
mains below. RMSEA, an absolute fit measure is above the required .08
level and indicates that the structural/measurement model does not
quite predict the covariance matrix. SRMR is close to the required level
of .06. In summary, there is a satisfying model fit.

The results support most of the hypothesized relationships. Out of
the 14 hypotheses four were insignificant. Thus, the interpretation of
the paths has to be carried out carefully.

According to the findings the strongest determinant of mobile service
quality is usability. This is in line with research that suggests that us-
ability has a positive effect on perceived quality. An other positive,
significant path can be found between enjoyment and perceived qual-
ity. All the other hypothesized constructs (trust, peer influence, and
efficiency) did not show significant results. Thus, these paths will not
be interpreted here.

The other two hypotheses involving trust and peer influence could be
supported. Trust shows a particularly strong effect on word-of-mouth
with a coefficient of .64. Also the hypothesized path between peer in-
fluence and word-of-mouth could be supported with .123.

The three hypotheses involving the effect of mobile service quality
on satisfaction, on perceived value, and on word-of-mouth could all be
supported with coefficients of .926, .424, and .244 respectively. The
effect on satisfaction, the strongest one, is also well established in
literature. This relationship could be supported. Also the relationship
between perceived quality and value has received a lot of attention in
literature and is also supported in this study. Continuing the discussion
with regard to the value construct, sacrifice showed, as hypothesized, a
strong negative effect. It is evident that the cost, time, and effort in-
volved in using m-parking have a negative impact on the perceived
value. The quality of the service, on the other hand, has a strong posi-
tive one. Perceived value has a positive effect on loyalty (.297) while
the effect of satisfaction on loyalty is low and not significant. The third
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hypothesized effect on loyalty, the one of word-of-mouth, is very
strong. This could be caused by various reasons, for instance the
measurement model, which is rather weak for loyalty and has to be
tested more thoroughly.

Also, the high coefficient between word-of-mouth and loyalty could
be caused by a lack of discriminant validity. The issues involving the
measurement instrument are investigated in more detail in the follow-
ing chapter. An analysis of the measurement model may detect weak-
nesses that influence the constructs and consequently the structural
model. Some authors suggest the separate investigation of the struc-
tural and the measurement model to get a more comprehensive view
(Anderson and Gerbing, 1988).

The following table shows the hypotheses, the critical ratio, and
gives evidence if the hypothesis was supported or not. Significance of
the construct is calculated in Mplus by providing the critical ratio. This
is the unstandardized coefficient divided by the standard error. Indica-
tor reliability shows the variance explained by an item. It should not be
between 1.69 and -1.69 the values higher and lower are significant at
p=.05.

Table 25: Summary of the Findings of the Hypotheses Test

Hypotheses Path Coefficient Critical Ratio l;:pp::l:tees:s
H1 Eff -> Qua 236 1.108 No
H2 Usa -> Qua .310 2.447 Yes
H3 Enj -> Qua 132 2.741 Yes
H4 Val -> Loy 297 4.918 Yes
H5 Sac -> Val -.632 -8.182 Yes
H6 Pi -> Wom 123 2.516 Yes
H7 Pi -> Qua -.048 -1.051 No
H8 Tru -> Qua .185 1.156 No
H9 Tru -> Wom 643 8.516 Yes
H10 Wom-> Loy 768 15.100 Yes
H11 Sat -> Loy -.038 -1.160 No
H12 Qua -> Sat 926 43.343 Yes
H13 Qua -> Wom 244 3.762 Yes
H14 Qua -> Val 424 7.518 Yes
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9.3.1.1 Test of the Measurement Model

Most scales in this survey stem from the scientific literature. However,
in some cases new variables were used. When estimating measure-
ment and structural models simultaneously this might suffer from in-
terpretational confounding (Burt, 1973). Interpretational confounding
occurs “"as the assignment of empirical meaning to an unobserved vari-
able which is other than the meaning assigned to it by an individual a
priori to estimating unknown parameters”. (Burt, 1976, 4) Above that,
according to Anderson and Gerbing (1988) this empirically defined
meaning may change considerably, depending on the specification of
free and constrained parameters for the structural model. Thus, they
recommend a two step approach assessing the structural model and
the measurement model independently. However, this is an explora-
tory exercise. Generally a model should only be rejected considering
measurement and structural model since both are part of the devel-
oped theory.

The causal model consists of 34 items with all of them categorical.
According to Magidson (1982) categorical data are rarely normally
distributed. Thus, use of statistical techniques assuming normal distri-
bution is not feasible. In the causal model not the means but the
thresholds are used. Thresholds are estimated for binary and ordered
categorical observed variables in Mplus. The sign of a threshold is the
opposite of the sign or a mean or intercept of the same fariable. For
instance, with a binary dependent variable, a threshold of -0.5 is the
same as an intercept of .5. A threshold is the underlying distribution Y*
of a latent variable where it becomes y=1 (otherwise y=0). If data are
binary there is one threshold, when data are polytomous with x cate-
gories there are x-1 thresholds.
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Figure 31: Thresholds of the Categorical Variables

Figure 31 shows the thresholds Mplus estimates for the distribution
of Y* of the indicators. Similar to the frequencies the thresholds of
some variables are close to the extreme points of the distribution. This
could lead to problems with regard to the estimator.

In Mplus only eight characters are allowed to name the variables.
These short names are used in the following table. It shows the items’
means, standard deviations, Cronbach’s alphas, factor loadings, R?,
and critical ratio. The means and standard deviation again, as reported
earlier, show that data are not normal distributed.

Table 26: Item Mean, Standard Deviation, Cronbach’s Alpha, and Factor Loading

Cron-

mem |mean | SliGon |bacMs | [Sldng | Ratie | wt
Quall |45 776 867 888 0.000 .789
Qual2 | 444 615 .816 27.531 .666
Quai3 |67 725 914 40.891 .835
Quald | 442 576 .925 37.050 .856
Sat 1.47 .624

vall 1.57 719 .645 .763 0.000 .583
val2 1.86 747 .727 17.165 .528
val3 1.68 800 .643 14.448 413
sact |68 835 .654 .646 0.000 .418
sac2 |33 760 .825 12.322 .681
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Sac3 | 3.8 767 775 11.515 .600
Usabl | 452 682 817 739 0.000 .546
Usab2 | .63 708 792 21.117 .628
Usab3 | 457 673 876 25.659 767
Usabd | .47 643 866 22.645 .750
Eff1 1.49 703 747 .789 0.000 .623
Eff2 1.39 621 .768 21.585 .590
Eff3 1.35 577 873 24.879 761
Pil 2.90 1.097 777 .882 0.000 778
Pi2 2.37 1.113 831 14.740 .691
Pi3 3.14 1.058 733 12.776 .538
Enjil | 233 1.060 769 1.007 0.000

Eni2 | 3.06 991 821 14.489 674
Enji3 | 335 892 673 12.919 452
Trul | .46 679 667 779 0.000 .607
T2 |62 850 578 11.115 334
Tru3 | 481 756 640 12.683 410
Trud | 459 650 831 17.232 .691
Loyl |14 492 .402 877 0.000 .769
Loy2 | 2.19 872 431 9.422 .186
Loy3 |20 1.006 -.112 -2.120 .013
Loyd | 236 1.101 -.170 -3.123 .029
wom?l |4 44 619 848 923 0.000 .851
wom2 | 442 630 939 36.480 .881
wom3 | 468 760 .798 30.228 .633

Cronbach’s alpha measures consistency. The value can range be-
tween 0 and 1. There are different views on the level of the alpha
value. Most frequently values of over .7 are acceptable (Homburg and
Giering, 1998). Overall, Cronbach’s alpha for the 34 items is in a satis-
fying range with .854. For six constructs the .7 level is met; for four
constructs (loyalty, trust, value, sacrifice) the level is not exceeded.
The disadvantage of Cronbach’s alpha is that it is sensitive to the hum-
ber of indicators and that it cannot be inference statistically assessed.
Therefore, the next step is a confirmatory factor analysis to evaluate
the measurement model.

Factor loadings for some items are less than .7 which is considered
as lower limit by some authors. They suggest to drop the items lower

132



than .7 from further analysis. This would involve reconsidering the
constructs sacrifice, value, loyalty, trust, and enjoyment which also
showed low Cronbach’s alpha values. It strikes that some items show a
loading higher than 1. If the items are correlated the coefficients have
to be regarded as regression coefficients not as correlation coefficients
as with orthogonal independent factors.

Significance of the construct is calculated in Mplus by providing the
critical ratio. This is the unstandardized coefficient divided by the stan-
dard error. Indicator reliability shows the variance explained by an
item. It should not be between 1.69 and -1.69 the values higher and
lower are significant at p=.05. Some indicators show factor loadings
below .7 but are still significant. This indicates that the variables are
not appropriate to measure the latent construct.

R? is on average in a satisfying range but naturally lower for the
items with lower factor loadings.

Now, Fornell and Larcker’s (1981) approach is used to asses con-
struct reliability, convergent validity, and discriminant validity. For the
formulas please refer to chapter Fehler! Verweisquelle konnte nicht
gefunden werden.. Construct reliability, also known as composite
reliability uses the standardized loadings and measurement error for
calculation. This will be carried out using an excel spreadsheet. Con-
vergent validity is assessed with the average variance extracted (AVE).
AVE is similar to construct reliability (CR), except that the standardized
loadings are squared before being summed. AVE should be >.05 pro-
viding the variance due to measurement error is greater than the vari-
ance due to the construct.

Fornell and Larcker’s (1981) approach to discriminant validity re-
quires that AVE should exceed shared variance between the construct
and all other variables in the model.

Table 27 summarizes the reliabilities of the final scales used in this
survey. AVE is reported on the on-diagonal while squared correlations
are reported on the off-diagonal. The AVE values in bold show squared
correlations of the latent variables above the AVE value.

Table 27: Overview of the Reliability of the Scales

CR 1 2 3 4 5 6 7 8 9 10
1 Qual .94 .79
2 Val .76 47 | .51
3 Sac .79 .27 | .55 .57
4 Usab .89 .46 .55 .40 | .67
S Eff .85 46 | .67 | 48 | .75 | .66
6 Enj .88 .17 .03 .01 13 1 .16 | .71
7 Tru .80 43 .34 | .22 | .53 | .58 | .14 | .51
8 Loy .26 .43 .63 .37 | .54 | .75 | .22 | .52 .25
9 Wom .92 .45 .61 .27 | .47 | .67 | .19 .48 | .89 | .79
10 Pi .86 .03 .03 | .07 |.03 |.07 | .12 | .06 | .02 | .11 .67
CFI=.818; TLI=.942; RMSEA=.105; SRMR=.071; WRMR=1.721;
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Average variance extracted should be higher than 50%. This crite-
rion is not met by the construct loyalty and only just met by the con-
structs value, trust, and enjoyment.

The largest correlation (off-diagonal) is .89 and the lowest AVE is
.25. Hence, the smallest on-diagonal is smaller than the largest off
diagonal value. As a consequence discriminant and convergent validity
are unsatisfactory. The measures should be reconsidered, in particular,
the ones prooving problematic. These are the ones for loyalty, word-of-
mouth, interpersonal influence, trust, and enjoyment.

There is room for improvement of the measurement model. First of
all, it has to be reconsidered if the items with loadings <.7 should be
retained for further analysis. They should be dropped and this might
affect the too high RMSEA.

Secondly, the conceptualization of word-of-mouth and loyalty may
need revision. Conceptualization of the loyalty construct included word-
of-mouth as a component of loyalty combining the affective and cogni-
tive components (Day, 1969). In service quality literature it is often
one construct (Parasuraman, Zeithaml et al., 1994b; Parasuraman,
Zeithaml et al., 2005). It was assumed that the word-of-mouth con-
struct was more important in the setting of mobile services and treated
as an individual construct different from loyalty.

Thirdly, the measurement of the trust concept seems problematic.
Average variance extracted is at the lower end of acceptability. As
more items that could be components of the trust concept were in-
cluded in the questionnaire this dimension can be adapted. Also the
ones of value and fun have to be reconsidered.

Before providing alternative models by modifying the measurement
and structural model considering further theory from the field the
original model is tested using dichotomous variables.

9.3.2 Using Dichotomous Variables for Model
Test

Now, the same model is estimated using dichotomous variables. Since
the scale used for measurement was a four point Likert scale ranging
from strongly agree to strongly disagree the recoding to obtain di-
chotomous variables is straight forward. Strongly agree and agree are
coded O instead of 1 and 2. Rather disagree and disagree are coded 1
instead of 3 and 4. The following graph illustrates the structural model
and the measurement model. Each of the estimates is shown with the
insignificant ones in brackets.
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Figure 32: Full Research Model With Dichotomous Variables

Table 28 provides the fit indices for the model estimated with di-
chotomous variables. CFI should perform better for dichotomous out-
comes than RMSEA. Generally use of SRMR is not recommended with
binary outcomes and a cut off value of close to 1 is recommended for
WRMR (Yu, 2002), which is obtained considering the value of 1.193.
CFI and TLI are both above the required cut off value and RAMSEA is
excellent with 0.53. Again, the model fit is good.

Table 28: Fit Indices for the Research Model with Dichotomous Measures

Fit Index Obtained Level
CFI .906

TU .950

RMSEA .053

SRMR .113

WRMR 1.193

Investigating the whole model it becomes evident that the previous
one, with the four point Likert scale is not substantially superior. While
the fit indices are improved for the model with binary data more path
coefficients are insignificant. This time seven paths are insignificant.
Again, those will not be included in the interpretation of the results and
the model generally has to be interpreted carefully.
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Table 29 provides an overview of the path coefficients, the critical
ratio, and indicator whether the hypotheses could be supported or not.

Examining the antecedents of perceived service quality it is most no-
ticeable that peer influence has a rather strong negative (-.315) effect
while the other constructs are insignificant. One of the two antecedents
with hypothesized effects on word-of-mouth was significant with a co-
efficient of .309, which is the one of peer influence. The influence of
trust is insignificant and will therefore not be interpreted.

Again, the effect of perceived service quality is high on satisfaction
(.959). Also the other two hypothesized paths of service quality on
word-of-mouth (.851) and on perceived value (.480) are supported.
The path between word-of-mouth and loyalty is again significant but
with .389 a lot lower than with the four point scale data.

Finally, the following table summarizes all the hypotheses tested.

Table 29: Summary of the Findings of the Hypotheses Test

Hypotheses Path Coefficient Critical Ratio :x:;:l:::s
H1 Eff -> Qua 794 1.871 No
H2 Usa -> Qua -.154 -.513 No
H3 Enj -> Qua 218 1.761 No
H4 Val -> Loy 144 1.344 No
HS Sac -> Val -.459 -3.901 Yes
H6 Pi -> Wom 1309 3.923 Yes
H7 Pi -> Qua -.315 -1.983 Yes
H8 Tru -> Qua 129 .537 No
H9 Tru -> Wom 023 .166 No
H10 Wom-> Loy .389 3.617 Yes
H11 Sat -> Loy 123 1.906 No
H12 Qua -> Sat .959 24.343 Yes
H13 Qua -> Wom 851 7.238 Yes
H14 Qua -> Val 480 5.511 Yes

The model fit is satisfactory. However, there are problems with in-
significant path coefficients. As demonstrated in chapter 0 the meas-
urement model will be evaluated for the dichotomized data in the fol-
lowing sub-chapter.
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9.3.2.1 The Measurement Model Using Dichotomous

Variables

The data set was recoded to assess the observables with dichotomous
measures. The reason was to apply weaker assumptions regarding
respondent’s capability of discrimination.

For a better idea of the sample structure below figure provides the
thresholds for the dichotomous variables. The figure shows that some
items are close to the extreme points. Compared to Figure 31 depicting
the thresholds for the categorical data with four intervals this one

shows six more variables on the negative side of the scale.

Figure 33: Thresholds of the Dichotomous Varlables

The following table shows the Cronbach’s alpha, factor loadings,

critical ratio, and R? of each construct.
Table 30: Cronbach’s Alpha, Factor Loading, Critical Ratio, and R?

Item ::;::ach's IF_::::; 9 Critical Ratio | R?
Quall .751 .878 0.000 771
Qual2 .874 16.606 .765
Qual3 .893 43.392 797
Qual4 1.037 24.346

Sat

Vall .538 .847 0.000 718
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Val2
Val3
Sacl
Sac2
Sac3
Usab1l
Usab2
Usab3
Usab4
Eff1
Eff2
Eff3
Pi1
Pi2

Pi3
Enj1
Enj2
Enj3
Trul
Tru2
Tru3
Tru4
Loyl
Loy2
Loy3
Loy4
Wom1
Wom2
Wom3

.494

.701

.589

713

.673

.520

.246

.735

.803
.561
.650
.852
.819
.636
.833
925
.920
.806
.822
.801
914
.816
.829
.945
911
.729
.840
.551
.638
.755
1.221
512
-.388
-.418
925
1.038
.0816

10.244
5.987
0.000
7.867
7.291
0.000
7.865
8.323
6.829
0.000
10.185
8.651
0.000
12.763
11.845
0.000
13.446
9.925
0.000
5.246
6.413
7.687
0.000
4.634
-3.350
-3.656
0.000
17.002
18.536

.645
315
422
725
.671
.405
.694
.856
.846
.650
.676
.641
.836
.665
.688
.893
.830
.531
.705
.304
407
.570

.262
.150
174
.856

.665

With .721 the overall Cronbach’s alpha for the items is a bit lower
than for the original measurement scale. All in all, the Cronbach’s al-
phas are lower for the dichotomous variables. Only four out of ten con-
structs exceed the .7 limit. Still, all the critical ratios indicate that the
measures are significant. However, more factor loadings are above
one, a phenomenon observed before. Word-of-mouth and loyalty, two
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constructs that showed problems earlier, are the ones with the notice-
able values.

The following table shows construct reliability of the latent con-
structs. The diagonal provides the values for average variance ex-
tracted and the off diagonal shows the shared variance.

Table 31: Overview of the Reliability of the Scales

Construct CR 1 2 3 4 5 6 7 8 9 10
1 Qual .96 .85

2 Val .79 .43 | .56

3 Sac .82 .22 | .47 | .61

4 Usab .90 .42 | .26 | .40 | .70

5 Eff .85 .48 | .62 | .58 | .65 | .66

6 Enj .90 .17 | .02 | .00 | .13 | .18 | .75

7 Tru .79 43 | .18 | .22 | .24 | .48 | .16 | .50

8 Loy .31 .24 | .22 | .12 [ .18 | .28 | .11 | .10 | .52

9 Wom .95 .65 | .61 [ .27 | .29 | .68 | .24 | .35 | .41 | .87
10 Pi .89 .00 | .00 {.00 | .00 | .O6 | .09 {.01 | .00 | .08 | .73
CFI=.900; TLI=.946; RMSEA=.053; SRMR=.110; WRMR=1.161;

Fit indices improved by dichotomizing the variables. CFI, TLI and
RMSEA now are within the required ranges.

Average variance extracted is higher for the dichotomous variables.
The lowest one is the concept of trust just making it to .5. Discriminant
validity appears to be better for the dichotomous variables, yet, some
still show problems. The AVE values in bold show squared correlations
of the latent variables above the AVE value.

9.3.3 Summary and Interpretation of Findings
from the Model Test

The data fitted the hypothesized model well; however, due to insignifi-
cant path coefficients it only has limited explanatory power. There are
various possible areas for improvement. Decisions for modifications
have to be taken before continuing the analysis. The following issues
have to be considered:

e Hardly any difference between the results for the model test with
the data as collected and the binary data
Since there is no significant difference between the first (with data
as collected) and the second (after re-coding with binary outcomes)
analysis of the model it should be considered to continue with the
analysis only using the binary data. As the difference is so little, this
approach seems feasible and is followed.
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e Definition of the construct loyalty

e Discriminant validity of loyalty and word-of-mouth

There are various definitions of the construct loyalty in literature.
The approach taken, including behavioral and attitudinal components
(Day, 1969) is further carried out. The attitudinal component, however,
will now be word-of-mouth, an implicit form of attitudinal loyalty. The
measurement of loyalty and word-of-mouth as separate constructs did
not proove successful. This may explain the lack of discriminant valid-
ity. Past research shows conceptualizations of loyalty including word-
of-mouth (Cronin, Brady et al., 2000; Parasuraman, Zeithaml et al.,
2005); this view is now followed. The importance of the influence of
interpersonal influence and a resulting degree of word-of-mouth in a
mobile services setting was over estimated.

e Discriminant validity of efficiency and word-of-mouth

The revised conceptualization of the construct loyalty may lead to
different path estimates and also to different results with regard to
model evaluation. Therefore, no further changes with respect to the
lack of discriminant validity between efficiency and word-of-mouth
appear to be necessary.

o Definition of the construct trust

The average variance extracted of trust is at the lower end of ac-
ceptability in both model specifications. It is even lower than the prob-
lematic construct of loyalty. The operationalization included four items,
two relating to trust in the company providing the service, two relating
to trust into the functioning of the service. These two measures may be
distinct from each other. Therefore, establishing two individual meas-
ures may be feasible. Literature shows that these two were measured
individually previously. In services marketing Berry and Parasuraman
(1991, 144) argue that “customer company relationships require
trust.” Trust into the company will now be an individual measure. The
research from Internet shopping trust can be adapted for this survey.
Various authors state that a lack of trust in the Web site (in this case
trust in the functioning of a mobile service) could reduce the individ-
ual’s desire to carry out transactions on the Web (Doney and Canon,
1997; Hoffman, Novak et al., 1999). Therefore, two dimensions of
trust also established in literature are used.

e Low explanatory power of various constructs

Some path coefficients were not significant or extremely low in both
model estimations. Consequently, their explanatory power has to be
reconsidered. It may be advisable to drop some of those constructs for
a more parsimonious model of the consumer behavior, which is of most
interest for this research.
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9.4 Alternative Models

Executing the improvements discussed in the previous chapter leads to
two alternative models described in the following subchapters. The
following analyses show this exploratory exercise.

94.1 Alternative 1

As discussed, there are problems with discriminant validity and con-
struct specification. Therefore, these are reconsidered. Furthermore,
some constructs are not further considered due to a lack of explanatory
power. Since it is not explicitly the aim of this research to evaluate
satisfaction it is also dropped from the model. The impact of value was
considered to be more important for further research and therefore
remains in the model. Figure 34 depicts the first alternative model.

:
e
Mobile
Service Qual,
A

Figure 34: Alternative Model for Mobile Services Usage

The improvements lead to a better model fit, yet, there are issues
involved with the new construct trust in the company and sacrifice.
This is illustrated by below table. The paths are all significant and
overall this is a satisfying model.
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Table 32: Overview of the Reliabllity of the Scales for the Alternative Model

Construct CR 1 2 3 4 5 6 7

1 Qual .96 .85

2 Val .74 .55 .50

3 Sac .80 .26 .59 .57

4 Eff .87 .50 .59 .68 .68

S Trusys .84 .43 .26 .14 .55 .64

6 Trucom .65 .44 .21 .08 .30 .54 .48

7 Loy .94 .61 .81 .44 .58 .40 .48 .81
CFI=.955; TLI=.980; RMSEA=.042; SRMR=.096; WRMR=.976;

The evaluation of the measurement model lead to critical ratios gen-
erally higher than the average variance extracted. The average vari-
ance extracted should arrive at a value of over .50 which is achieved
for all but one construct.

The following discussion on alternative two demonstrates another
model solely focusing on the behavioral part of the initial research
model.

94.2 Alternative 2

In this alternative the antecedents of service quality were excluded to
focus on the behavioral part of the model, which is the main focus of
this research project. The model was estimated once more. The fit
measures are good and the measurement model is satisfying. Details
are in Table 33.

Figure 35: The Behavioral Model
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The figure depicts the behavioral model. All of the path coefficients
are significant. Overall the model did not change dramatically. Still, it is
worth to mention that the effect of trust on the perceived quality ap-
pears to be very high with .917. Such high path coefficients indicate a
lack of discriminant validity. This suggestion is not supported as the
average variance extracted exceeds the shared variance of quality and
trust. Further details can be found in the table below.

Table 33: Overview of the Reliability of the Scales for the Behavioral Model

Construct CR 1 2 3 4 5
1 Qual .96 .85

2 Sac .79 .22 .57

3 val .82 .42 .45 .61

4 Tru .60 .84 .26 .40 .34

5 Loy .94 .64 .34 .63 71 .81
CFI=.955; TLI=.980; RMSEA=.050; SRMR=.093; WRMR=1.036;

Only one value is not excellent, the average variance extracted for
trust. This is due to the fact that a very parsimonious model was
sought for which allows further analyses such as latent class analysis
and multiple group analysis.

The aim of these two methods is to find out if there are any group
specific differences with regard to the mobile service usage behavior.
The following chapter provides further details on the muiltiple group
analyses and latent class analyses and, above that, presents the re-
sults.

9.5 Searching for Heterogeneity

The sample might vary greatly in mobile services usage, suggesting
heterogeneity. This could be with regard to the mobile service usage
pattern, lifestyle variables, or simply demographic background. Two
approaches are used to detect these differences, multiple group analy-
sis and latent class analysis. In the first one characteristics are identi-
fied a-priori that might cause sub-groups in the sample based on the-
ory guided considerations. These are to be found in chapter 0. These
moderators serve as grouping variables.

The second approach, latent class analysis, does not require a-priori
assumptions. The analysis is carried out specifying how many classes
should be built. Then, interpreting the output, it is decided which num-
ber of classes provides the best results. In the last step the different
classes are described using further descriptive information from the
data. The following two subchapters present multiple group analysis
and latent class analysis.
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9.5.1 Multiple Group Analysis

To detect differences between groups multi group analysis is carried
out. The grouping variables are as hypothesized earlier, a person’s:

e innovativeness

e age
previous experience with a mobile service

There are three steps in multiple group analysis:
1. Fit of the model in all groups allowing all parameters to be free

2. Fit of the model in all groups holding factor loadings equal to
test the invariance of the factor loadings

3. Fit of the model in all groups holding factor loadings and inter-
cepts equal to test the invariance of the intercepts

MPlus can carry out multiple group analysis. The grouping option is
used to identify the variable in the data set that contains the informa-
tion on group membership. Two variations of the model command are
used, model and model + the grouping label. Model describes the
overall model estimated for each group. As default the factor loading
measurement parameters are held equal across groups in order to
specify measurement invariance. Model followed by a label describes
the difference between the overall and the group specific model.

The command meanstructure in MPlus analyses means, thresholds
and intercepts. The type general is the default but is changed to mean-
structure for the third multi group analysis. When a model includes a
mean structure, the intercepts of the continuous factor indicators are
held equal across the groups as the default because they are meas-
urement parameters. The intercepts of the factors are fixed to zero in
group one and free to be estimated in the other groups as the default.

Sometimes estimation in Mplus does not run. Often an easy way out
is to set the first item of a construct equal to one since the default set-
ting in Mplus might occasionally not work. After doing so the estima-
tions worked out fine for all the multiple group models.

Then the chi-Square difference is evaluated to see if there are sig-
nificant group differences. However, Steenkamp and Baumgartner
(1998) stress that one should go beyond the chi-square difference test
as it suffers from the same problems as the chi-square test for evaluat-
ing model fit. Therefore, the change in fit indices such as RMSEA, TLI,
and CFI are observed as they take into account model parsimony.
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9.5.1.1 Innovativeness as Grouping Variable

As hypothesized, a person’s innovativeness may lead to groups within
a sample. The questionnaire included two statements (Goldsmith,
2001; Goldsmith and Hofacker, 1991) for domain specific innovative-
ness. A four point Likert scale was used for measurement. To yield
groups big enough for the estimation the scale was not split in the
middle but between strongly agree and agree.

As a result, the more innovative group one, counts 244 cases and
group two, the not that innovative one, has 258 cases. To find out
about the groups three models were estimated. The first one consider-
ing measurement non-invariance, the second one factor loading invari-
ance and the third one factor loading and intercept invariance. Those
are used to find out about configural invariance, metric invariance and
factor variance/covariance.

Table 34: Chi-Square Change with Innovativeness as Grouping Variable

R Chi2 df

Model Chi2 Diff df Diff. a CF1 TLI RMSEA
Measurement non- 582 226 .854 | .824 | .079
invariance

Factor loading 626 44 238 12 .001 | .840 | .817 | .081
invariance

Factor loading and 649 23 250 12 .01 .836 | .821 | .080
intercept invariance

The difference between the paths was evaluated using the unstan-
dardized estimates from the second model test with invariant meas-
urement model and paths freed to vary for the two groups. The chi-
square change and the change of fit indices indicate model improve-
ment or deterioration. However, these indicators have to be used cau-
tiously. Model fit seems to first deteriorate and then to increase. The
alpha values for chi-square change are highly significant.

The following table provides details on the path estimates for group
one and two, the standard errors, the tolerance interval, and a state-
ment whether there is a difference between the paths or not.
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Table 35: Path Estimate Difference and Tolerance Interval with Innovativeness as
Grouping Variable

Path S;g‘r;patz e S.E. Tolerance Interval S;guml)e:tle Difference
Tru->Qual | 2 742 0.814 1.114 - 4.370 2.663 No
val-> Loy | g.109 0.030 0.049 - 0.169 0.251 Yes
Tru -> Loy 0.706 0.217 0.272 - 1.140 (0.207) Yes
Sac -> Val -0.718 0.209 (-1.136) - (-0.300) -0.291 Yes
Qual -> Val 0.299 0.089 0.121 - 0.477 0.528 Yes

The table shows that there is a significant difference for four out of
five paths. The estimates for group one do not lie in the tolerance in-
terval calculated based on the group two estimates. The only path that
shows no difference is the one between trust and quality.

Group one, the more innovative one, has specific characteristics. The
effect of value on loyalty is higher. Also the effect of quality on value is
higher. The sacrifice for using the service and its impact on value is
lower for group one. The effect of trust on loyalty is lower for group
one; however, this path is not significant. At the same time this path is
high for group two. Obviously trust is the main determinant for loyalty
for the less innovative group two. Value is less important in compari-
son. The effect of quality on value is strong for the innovators but less
strong for the laggards.

In summary, trust is the main determinant for loyalty in group two.
Also this group is less value driven with a very high influence of sacri-
fice on the value perception. M-parking causes more effort for the lag-
gards. The quality value relationship is less important. Group one
shows a stronger influence of quality on value and a weaker one for
sacrifice. Exploring the determinants of loyalty for the innovators it is
found that the effect of trust on loyalty is not significant but the effect
of value is supported.

The following chapter shows the resuits for experience as a grouping
variable.

9.5.1.2 Experience as Grouping Variable

It was hypothesized that users with more experience have different
perceptions than those with less experience. Therefore, the respon-
dents were asked about their usage habits and when they first used
mobile services. Group two comprises users that use the service longer
than a year while group one comprises those using mobile services less
than a year.
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The split of the sample is 289 respondents in group one and 213 re-
spondents in group two. Again, to learn more about the group differ-
ence three models were estimated. The first one with measurement
non invariance, the second one with factor loading invariance, and the
third one with factor loading and intercept invariance. The following
table illustrates the results of the model estimation.

Table 36: Chi-Square Change with Experience as Grouping Variable

Model Chi2 gf‘f': o |& o cil | Tu | RMSEA
Measurement non- 631 226 .830 | .795 | .085
invariance

Factor loading 676 45 238 12 .001 { .816 {.790 | .086
invariance

Factor loading and 682 6 250 12 .9 .819 | .803 | .083
intercept invariance

The alpha coefficient for the difference between the estimation of the
model with factor loading invariance and factor loading and intercept
invariance is very high with .9. Again, there is no clear improvement of
the fit indices, first all of they deteriorate and then they recover.
Therefore, the tolerance interval is calculated.

The difference between the paths was evaluated using the estimates
from the second model test with invariant measurement model and
paths freed to vary for the two groups. Table 37 shows the path esti-
mates for group one and two. All paths but one are significant.

Table 37: Path Estimate Difference and Tolerance Interval with Experience as
Grouping Variable

Path S;g:lr?atz e S.E. Tolerance Interval Ssr:iumpatle Difference
Tru -> Qual 2.812 0.886 1.040 - 4.584 3.382 No
val-> Loy | g.072 0.036 0.000 - 0.144 0.121 No
Tru -> Loy 0.474 0.172 0.013 - 0.818 0.615 No
Sac->Val | _g612 0.18 (-0.972) - (-0.252) | -0.406 | No
Qual -> Val | g.424 0.098 0.228 - 0.620 0.396 No

The analysis of the difference using the tolerance interval shows no
difference of the path coefficient. Therefore, the next section continues
with the third a-priori grouping variable which is age.
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9.5.1.3 Age as Grouping Variable

Now the respondents’ age is a grouping variable. Only respondents
over 18 were considered in the analysis as one needs a driver’s license
to use the m-parking service. In case they were younger, they were
excluded. The age of 30 is the cutting point with those under 30 in
group one, which comprises 174 respondents. Group two, including the
respondents who are 30 years old and above are 328.

Now the two groups are compared investigating the chi-square dif-
ference and the fit indices.

Table 38: Chi-Square Change with Age as Grouping Variable

. Chi2 df

Model Chi2 Diff. df Diff. a CF1 TLI RMSEA
Measurement non- 643 226 .823 | .787 | .068
invariance

Factor loading 670 27 238 12 .01 .817 | .791 | .085
invariance

Factor loading and 678 8 250 12 .8 .819 | .803 | .083
intercept invariance

The alpha coefficient for the difference between the estimation of the
model with factor loading invariance and factor loading and intercept
invariance is .8. There is no clear improvement or deterioration of the
fit indices. Thus, the tolerance interval is calculated.

The difference between the paths was evaluated using the estimates
from the second model test with invariant measurement model and
paths freed to vary for the two groups. Table 39 shows the path esti-
mates for group one and two, the standard errors, the tolerance inter-
val, and a statement whether there is a difference between groups or
not.

Table 39: Path Estimate Difference and Tolerance Interval with Age as Grouping
Variable

Path ggglrjnpaf e S.E. Tolerance Interval (E;;‘glr‘:?atl e Difference
Tru -> Qual | 2.995 0.904 1.187 - 4.803 3.626 No
Val -> Loy 0.114 0.030 | 0.054-0.174 0.102 No
Tru -> Loy 0.583 0.190 | 0.203 - 0.963 0.679 No
Sac -> Val -0.390 0.141 (-0.672)-(-0.108) -0.681 Yes
Qual -> Val 0.437 0.081 | 0.275 - 0.599 0.334 No
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Only one path differed for the age groups; the effect of sacrifice on
value is bigger for the younger group. In summary, only one a-priori
grouping variable detected group differences.

After investigating the groups after previously deciding upon group-
ing variables latent class analysis is carried out. This will show if the a-
priori criteria are outstripped by other unknown variables.

9.5.2 Latent Class Analysis

This section presents the results of the latent class analysis, introduced
by Lazarsfeld and Henry (1968), appliable with cross-sectional data,
multiple items measuring one construct, and when the construct repre-
sents a latent class variable. These conditions all apply for this re-
search. The aim of latent class analysis is the estimation of class prob-
abilities and to relate class probabilities to covariates. This allows the
classification of individuals into classes (posterior probabilities).

In Mplus the classes command is in the analysis part. The users
stipulate the number of classes they want to find in order to compare
the results of the various estimations. The model command is written
down for as many classes as the user wants. In the model command
one can specify if parts of the model (for instance the measurement
model) should be held equal. It is also possible to let only parts of the
structural model be freely estimated for all the classes wanted. For this
project as much as possible is allowed to vary freely to obtain as much
information on differences between users as possible.

Sometimes the procedure in Mplus does not work. It is helpful to in-
troduce starting values and fix one item at one. Often only trying mul-
tiple starting values may lead to results. It is also advisable to select
different sets of starting values and then compare the results. By mak-
ing the comparison the results can be validated. This approach was
taken.

Two of the paths had to be fixed, they were held equal across
groups; otherwise the model would not converge. However, the meas-
urement model was free to vary. Thus, the differences between the
groups could be identified using all the information from the observ-
ables available. The paths between trust - loyalty and value - loyalty
had to be held equal.

Since the measurement model was free to vary all the variables’ in-
formation was included in the interpretation. The following graph de-
picts the means of the trust items for the four class solution. This is a
good example for visualizing the group differences found.
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Figure 36: Means of the Four Classes for Two Trust Measures

The estimation of classes was carried out for a one class, two class,
three class, four class, and five class solution. This allows a comparison
of the loglikelihood change, the Akaike (AIC), Bayesian Information
Criterion (BIC), and Entropy for the estimations. Table 40 provides an
overview of these measures for the underlying model.

Table 40: Deciding on the Number of Classes

:Il; ':sb:sr of Loglikelihood AIC BIC Entropy
1 Class -7292.772 14699.545 14940.005 NA

2 Classes -7147.514 14451.028 14780.079 .769

3 Classes -7080.042 14358.085 14775.726 .848

4 Classes -6963.159 14166.318 14672.550 .718

5 Classes -7197.024 14676.047 15270.870 .993

The BIC value is a good aid for choosing a model. Since the BIC
value should be small, the four class solution is the preferred one. The
quality of classification is assessed using the entropy value. An entropy
value close to one indicates good classification in that many individuals
have probabilities close to either one or zero with regard to class
membership; thus, the five class solution is preferable. However, look-
ing into the class counts and proportions shown in Table 41, the five
class solution appears unbalanced. Further checking the class probabili-
ties in Table 42 the values for the five class solutions are rather ex-
treme. As learned from the literature, a scenario with great entropy but
poorer fit according to BIC and the other way around is possible.
Therefore, the measures provided above should be used cautiously.
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The table below shows the counts for each of the classes and the re-
spective proportions. Both the three class and the four class solution
showed satisfactory and similar BIC and entropy values. Further ex-
amination of the results should be carried out. The figures in Table 41
indicate the three class solution is dominated by a rather big class two.
When carrying out the analyses it was hoped that this rather dominant
class would split up into two distinct classes. The four class solution
shows a more balanced distribution. The big class two may have splited
up when calculating the four class solution.

Table 41: Class Counts and Proportions

::‘I:':sb:sr of Latent Classes Counts Proportions

1 Class Class1 502 1

2 Classes Class 1 77 .15339
Class 2 425 .84661

3 Classes Class 1 46 .09163
Class 2 389 .77490
Class 3 67 .13347

4 Classes Class 1 95 .18924
Class 2 65 .12948
Class 3 168 .33466
Class 4 174 .34661

5 Classes Class 1 6 .01195
Class 2 3 .00598
Class 3 1 .00199
Class 4 10 .01992
Class 5 428 .96016

The following table depicts the latent class probability for most likely
latent class membership by latent class. In the four class solution this
would mean that the probability of membership in class one by class
one is 87.7%. Generally the probability for most likely class member-
ship is in a satisfactory range of well above 80% for each of the four
classes. The five class solution arrives at a rather unbalanced result
with one dominant and four rather small classes.
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Table 42: Latent Class Probability for Most Likely Latent Class Membership (Row)
by Latent Class (Column)

of Model | Classes | 2 2 3 4 s

2 Classes | Class 1 .883 117
Class 2 .055 .945

3 Classes | Class 1 .904 .069 .026
Class 2 .017 .955 .028
Class 3 .026 .090 .884

4 Classes | Class 1 .877 .021 .090 .012
Class 2 .067 .816 .073 .043
Class 3 .102 .026 .836 .035
Class 4 .030 .050 .050 .870

S Classes | Class 1 .985 .000 .000 .000 .015
Class 2 .000 .997 .000 .000 .003
Class 3 .000 .000 1.000 .000 .000
Class 4 .000 .000 .000 .889 111
Class 5 .000 .000 .000 .001 .998

Since the quality indicators for the four class solution is in a satisfac-
tory range and superior to the results for the five class an three class
solution this one will now be further analyzed.

When carrying out the analysis in MPlus one can impute a command
which creates a data file with probabilities of class membership and a
variable denoting the class membership. This data file is now combined
with the original data file. This allows a more thorough look into the
data, further interpretation of the results, and descriptions of the
classes identified supported by the other variables available in the data
set.
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9.5.2.1 Model Differences

This section presents the main differences between the groups with
regard to the alternative research model on the behavior of mobile
services users. Since MPlus does not provide standardized estimates
for this procedure the unstandardized ones are given below.

Table 43: Path Estimates and Standard Errors for the Four Classes

Path Class Estimate S.E. :s;lmate/
Class 1 1.243 0.497 2.503
Class 2 0.207 0.281 0.739
Tru->Qual | o653 0.908 0.374 2.428
Class 4 0.347 0.305 1.138
Class 1 0.416 0.139 2.996
Class 2 0.416 0.139 2.996
Val-> Loy | (jass 3 0.416 0.139 2.996
Class 4 0.416 0.139 2.996
Class 1 0.232 0.188 1.235
Class 2 0.232 0.188 1.235
Tru->1oy | Clags 3 0.232 0.188 1.235
Class 4 0.232 0.188 1.235
Class 1 20.631 0.254 2.481
Class 2 0.541 0.586 0.923
Sac->Val | Class 3 -1.116 0.673 -1.659
Class 4 -0.140 0.293 -0.477
Class 1 0.930 0.181 5.136
Class 2 0.088 0.310 0.283
Qual ->Val | qass 3 0.338 0.260 1.301
Class 4 0.044 0.090 0.485

When it comes to the path between trust and quality it is obvious
that they are higher for classes one and three as opposed to the oth-
ers. The same holds for the relationship between quality and value.
The estimate for class one is particularly high with a rather small stan-
dard error which points toward a rather distinct difference. For this
class the quality perception has a strong influence on the perceived
value.

Analyzing the effect of sacrifice on value shows three negative paths
for classes one, three and four. Originally it was hypothesized that the
sacrifice one has to accept for consuming the service has a negative
effect on the value perception. This is shown for three of the four
classes in this book. For class two it is positive and relatively high with
.541. However, looking into the standard errors, there is a rather high
degree of variance and the results also indicate that they are only sig-
nificant for the path between sacrifice and value of class two. The fol-
lowing section characterizes the four classes.
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9.5.2.2 Distinct Characteristics of the Classes
Identified

After adding the class labels to the data set, analysis and further de-
scription of the classes is possible.

First of all, it was interesting to explore whether the variables as-
sumed to have a grouping effect in the multiple group analysis also
proved to show differences in the latent classes. Therefore, cross tabu-
lations were calculated using the grouping variables from the previous
chapter. The analysis shows that for gender the results of the chi-
square test were not significant and, therefore, the relationship be-
tween the latent classes and gender could not be established.

Next, the relationship between innovativeness and the latent classes
was tested. The results were significant at (p <.000). Class three
seems to be the most innovative one with over 66% stating they tend
to be rather innovative while classes two and four are least innovative
with a proportion of 55% and 60% stating they tend to be less innova-
tive.

The investigation of a difference with regard to the experience of us-
ing a mobile service assumed that early and late adopters differ in their
perceptions and behavior. Therefore, the cross tabulation is carried out
with the duration of mobile service usage and the latent classes. The
results are not significant (p<.422).

Finally, the results suggest that there is no relationship between age
and the latent class membership.

To further describe the class differences and learn more about the
variables’ difference across the classes an ANOVA was calculated. The
results are highly significant at the p<.000 level and p<.002 for one
variable. Now based on the findings the classes are described in further
detail.

9.5.2.2.1 Class One: Mobile Service Skeptics

The first class can be named Mobile Service Skeptics. They have the
worst quality perception and the value is not perceived to be high ei-
ther. Generally there was not much variance between the sacrifice for
using the service across classes, they all considered it as high. How-
ever, for this class the sacrifice seems to be highest. This class does
not trust the service that much. Altogether, it ranks third when it
comes to trust. Also with regard to loyalty this class seems rather re-
served. In summary, they can be characterized as reluctant to actions
in favor of the service.

The Mobile Service Skeptics is the most reluctant class of mobile
service users. They use it least frequently. Also, with regard to innova-
tiveness this class ranks in the middie. These individuals appear to be
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technology laggards. They use few new mobile services and are not
particularly innovative. Therefore, the may have a poor perception of
the services in general, do not trust the service and are not loyal.

Their average age is 33.5. 57% earn below 2000 Euros and the ma-
jority of 38% have A-levels and 38% even a higher university degree.
With 22% self-employed they are strongest in this class. The distribu-
tion of earnings differs little from all the other classes.

9.5.2.2.2 Class Two: Undecided Users

This class lies between the extremes of class one and four in the per-
ceived quality of the service. In this class the path for sacrifice and
value was positive, however, not significant. Nevertheless the sacrifice
was higher in this class than in classes three and four (see below the
Cautious Innovators and the Mobile Service Lovers). Class two, the
Undecided Users, is ranking second with regard to trust. The users of
this class consider the service as trustworthy. As opposed to classes
one and three this one tends to show more loyalty.

The Undecided Users use the service second most frequently after
class four (The Mobile Service Lovers). This class appears to be stuck
in the middle. It is more innovative and tends to show a higher degree
of loyalty and trust. However, they are not totally convinced of the
service’s quality and value.

57% of this class are male and 42% are female. Even more (37%)
completed a university degree and 35% completed their A-levels.
There are fewer students in this class and most (64%) are employees.
This class tends to earn less than others with 68% under 2000 Euro.

9.5.2.2.3 Class Three: Cautious Innovators

Generally class three, the Cautious Innovators, perceives the quality
and value of the mobile service lower than the other classes. For this
class the sacrifice for using the service is lower than for others. These
respondents have the least trust in the service; they are cautious mo-
bile services users. The Cautious Innovators are also the least loyal,
which might relate to the lack of trust since it is hypothesized that trust
has a positive effect on loyalty.

Class three ranks third in mobile service usage. A significant rela-
tionship between service usage frequency and class membership could
be established. This class is the most innovative and likes to experi-
ment with new technologies. They like to try a service because. it is
new and they enjoy trying innovations but they are not loyal users.

Among the Cautious Innovators are more males (68%) than females
(32%). They hold the biggest share of people who obtained A-levels
(43%) and a university degree (35%). This is in line with the argument
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that innovators are better educated than others. They also hold a big
share of self-employed with 15%. With 24% earning above 2000 Euro
and 13% above 3000 Euro they also hold the biggest share of high
earners.

9.5.2.2.4 Class Four: Mobile Service Lovers

The Mobile Service Lovers have the best perception of the quality of
the service. They rank it as extremely high. Also the perceived value in
relation to effort, time and cost is high for this class. The sacrifice for
using the service is least for this class. The Mobile Service Lovers are
the most trusting respondents. They consider the service and the ser-
vice provider as trustworthy. Also, the loyalty of this class appears to
be very high. This may be supported by the high trust proneness.

The members of this class are the heaviest users of the mobile ser-
vice. Most use it more than once a week. This class experiments the
least with new technologies. This may reflect the high degree of loy-
alty. This class, however, has least tendency to try innovations. Once
they found a service that works for them, they stick with it and are
loyal users, not seeking the most innovative alternative.

In this class 63% are male and 37% are female. The distribution of
education is even in this class. There are a bit fewer who hold a univer-
sity degree among the m-service lovers. However, the share of self-
employed is big (17%) in this class. As in all other classes the employ-
ees are the biggest class.
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10 CONCLUSIONS

This book introduces the concept of m-commerce, the m-commerce
value chain, mobile services, and their characteristics after an explora-
tory research phase. Expert interviews yielded insights into m-
commerce. Among those interviewees were executives and researchers
from nine countries. The findings from literature review were combined
with those of the expert interviews for a more detailed view of the un-
explored field of mobile services.

The research model was developed based on a thorough analysis of
literature. Theoretic building blocks for the model development were
service quality and diffusion of innovations theory.

An online survey was carried out to collect data for the model test.
502 m-parking users completed the questionnaire and were included in
the analysis.

The estimation of the model used the software package Mplus. The
tool was convenient and flexible for SEM, multiple group analysis, and
latent class analysis.

The survey lead to a number of interesting results. The hypothesized
causal relationships were supported to a great extent. Before focusing
on the implications for industry and researchers the main results are
summarized and discussed. Among those methodological findings are
the quality of performance measures, binominal data as measures for
SEM, theory guided formulation of alternative models, different seg-
ments within the sample, and the quality of a-priory criteria for seg-
mentation as opposed to latent class analysis.

e Performance only measures are well suited as measurement in-
strument

The literature review for the measurement instrument pointed to-
ward performance and expectations oriented measures. However, em-
pirical evidence showed that performance measures had equal or more
explanatory power and, moreover, a lower degree of complexity for the
interviewees. This suggests that performance evaluation is preferred
over the expectations measure (Cronin and Taylor, 1992; Cronin and
Taylor, 1994). The analyses of the data showed that performance
measures perform well when measuring service quality.
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e Binary data are not inferior to other scales in the model test

The analysis of the measurement model showed that the four point
Likert scale is not significantly better than the one with binominal vari-
ables. Therefore, it was decided to continue the analysis with binominal
variables.

e The alternative models

Guided by theory, alternative models were defined. The explanatory
power of those and the quality of the measurement model can be con-
sidered as satisfying.

The results indicate that trust and value have the most influence on
the users’ loyalty. Value is primarily determined by the quality of a
service and the sacrifice. Trust in the service also has an effect on the
perceived quality of the service. The modification of the measurement
model and the structural model proved successful since often more
parsimonious models lead to good results. Furthermore, this more par-
simonious model allowed for using advanced statistical techniques.

The data fit the model well, however, the perceptions of customers,
may differ in the sample, therefore, those differences were explored.

e Customer groups differ in their perceptions of the mobile services

The results show that there are differences among user groups with
regard to their perceptions of mobile services. A significant relationship
between group membership and duration of service use leads to the
suggestion that concepts like loyalty and value change over time. A
limitation is that the constructs are measured at one point in time. A
longitudinal analysis would give a dynamic perspective. There is litera-
ture suggesting a dynamic perspective of loyalty (see chapter 0 for
Oliver’s dynamic loyalty perspective). Trying to put such dynamic con-
structs in a static statistical tool has problems. Such tools, broadly
used in research, only allow for snapshots in time, and as a result,
important relationships may be overlooked or remain undetected. In a
model allowing for different phases (introduction, maturity, decline) the
strength of the paths and even the differences in the measurement
model could be assessed. These claims, however, are in contrast to the
methods available for researchers. To account for dynamic effects a
longitudinal study, potentially over a couple of years, would be neces-
sary. In addition, an extension of the model would increase complexity
and further hamper data collection and model estimation. Researchers
have to make trade-offs between the explanatory power of their mod-
els and the complexity of reality.
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e A-priori criteria in multiple group analysis only partly lead to satis-
fying results as opposed to latent class analysis

Three a-priori criteria for detecting groups in the sample, chosen
based on theory and expert views, were innovativeness, experience,
and age. All of those were found to be significant moderators in other
surveys. The results of the multiple group analyses show that only
innovativeness is a significant grouping variable. The others did not
arrive with significant group differences.

Latent class analyses supported these findings. Out of the three hy-
pothesized moderators only innovativeness proved to be significant in
the chi-square test. However, the power of latent class analysis is to
find specific groups and flag the cases according to their group mem-
bership. As a result, it is possible to carry out further analyses with all
the variables. The discovery of groups with such a high degree of
variation and internal consistency would not have been possible by
solely relying on a-priory criteria. However, it is the researchers’ task
to find descriptive variables that best characterize the classes found
through the analysis. This may be challenging if not enough data is
collected or if, besides from the measurement and structural model,
the other variables do not differ between the classes.

The classes identified and the fact that the differences between the
classes are essential leads to implications for industry. These are dis-
cussed later in this chapter. First, implications for future research are
discussed.

10.1 Implications for Future Research

There is potential for future research in a number of areas. First, the
merit of replication of this study is discussed. Second, potential re-
search avenues lie in model extensions and refinement. Further meth-
odology driven potentials in the area of linearity and non-linearity of
relationships between constructs are highlighted. Finally, this section
presents trends in marketing research and advanced methods to gain
customer data.

e Replication of the study in different industries and regions

A replication of this study including different services and validating
the measurement instrument would be worthwhile. The path estimates
may differ according to the type of service. It even was different for
various groups of customers as the latent class analysis showed. Dif-
ferent services could include fun-oriented ones - such as ring tone and
music download - to efficiency-driven ones like mobile ticketing.
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Given a strong theoretic development, future research in this field
should develop and test hypotheses related to mobile services. In addi-
tion to conceptual work that investigates evolving mobile technologies,
the role of culture merits investigation. There is a growing field of re-
search drawing upon culture as an influencing factor in the adoption of
technology (Bayarmaa and Boalch, 1997; Ford, Connelly et al., 2003;
Loch, Straub et al., 2003; Norris, 2001). It would be interesting to
compare the results of the survey across countries to find if the diffu-
sion rates are driven and influenced by cultural backgrounds or the
development of the mobile communication industry in a specific coun-
try. In Japan mobile services are very common and provided via the i-
mode platform and in Scandinavia mobile Java games are popular.
Both services, yet, are not that well accepted in the German speaking
countries.

Furthermore, as innovativeness was a useful grouping variable, cul-
tural background must be reconsidered. In Japan, a country with a
collectivistic background, individual services such as wallpapers to per-
sonalize the mobile phone are common. This may lead to the sugges-
tion that Hofstede’s (1980) dimensions are not fully applicable with
technological innovations. Furthermore, when replicated, the wording
and applicability of the measurement instrument must be considered
and adapted.

e Model extensions and refinements

Despite thorough literature review, the operationalization of con-
structs was not without problems. An attempt to reduce skewness of
the data by reconsidering the anchors of the scales is valuable. It
would be possible to just measure the perceptions of dissatisfaction
with anchors of very bad to bad instead of the anchors very good to
very bad. They usually lead to a majority of the answers in the areas
very good and good. Another approach would be to dichotomize the
data and split right after the very good statement to have two groups
nearly equal in size instead of the same answer-content (positive vs.
negative answer), as it was done in this survey.

Furthermore, there are potential constructs worth investigating and
including in a future survey, such as variety seeking and pricing.

Finally, the models presented only show a potential relationship be-
tween the constructs. Often literature contradicted with regard to the
direction of paths. Therefore, the researcher had to decide which to
choose. Thus, alternative nested and non-nested models could be for-
mulated and tested. Those may lead to equally good or even better
results.
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e Linearity and non-linearity of relationships between constructs

A third area of interest for future research lies in methodology de-
velopment. Research on satisfaction has shown that the relationship
between attribute level performance and overall satisfaction is non-
linear. Matzler et al. (2004) argued for the existence of different types
of asymmetric relationships (basic factors, excitement factors) as well
as linear factors (performance factors). Mittal et al. (1998) argue for a
stronger impact of negative attribute performance on overall satisfac-
tion and the results also indicate that a re-examination of the conse-
quent behaviors of satisfaction is necessary. Klein and Muthén (2004)
developed a statistically efficient and practicable estimation method for
structural equation models with multiple latent-non linear effects that
outperform other available approaches with respect to efficiency. Multi-
ple interaction and quadratic effects can be estimated with Kiein’s
Quasi-ML method.

e Future trends in consumer research - or - learning to better listen
to the customer

For innovative services, such as mobile services, the input of cus-
tomers for new service development is essential. The following para-
graphs present innovative methods to explicitly and implicitly collect
data about the customer. The mobile medium and mobile services in
general lend themselves to new methods for consumer research.

Dahan and Hauser (2002) investigate the capabilities of communica-
tion and information technologies for rapid and inexpensive consumer
input at the stages of the new product development process. The au-
thors explore six Web-based methods of consumer input. The sug-
gested Information Pump allows consumers to interact with each other
in an early stage of product development, the Fast Polyhedral Adaptive
Conjoint Estimation allows screening larger numbers of product fea-
tures, in User Design consumers can design their own products, Virtual
Concept Testing provides a platform where product development teams
can actually build a product. Finally, a stock-market simulation called
Securities Trading of Concepts identifies winning concepts. Compared
to traditional market research techniques, new media tools are more
cost-efficient and accurate, and allow listening to the customer and
product developers at different stages of the innovation process
(Dahan and Hauser, 2002).

A similar approach provides toolkits for customers to co-create their
preferred product. By shifting innovation tasks from the manufacturer
to the consumer (von Hippel, 1986), new product development can
benefit from creative users and meet increasingly heterogeneous needs
more effectively (von Hippel, 1999).
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These two approaches are effective, but depend on the customers’
willingness to provide information. At the same time, customers volun-
tarily post valuable comments and product information on the Internet,
but companies lack the ability to detect, analyze and use this source of
information. Brohman et al. (2003) introduce the concept of net-based
customer service systems (NCSS), which operate either directly via a
Web browser, PDA or cell phone, or indirectly via a service representa-
tive or agent. Data-mining tools support NCSS in analyzing data for
market segmentation, profiling customers and matching services. Most
companies only store data on past transactions. Few companies have
achieved a broader view and lack the capability to collect data across
multiple brands and products. Third-party travel firms such as Trave-
locity and online mass merchandisers like Amazon are very effective at
collecting this type of data. Amazon.com’s recommender system col-
lects data related to multiple brands by using adaptive filters to identify
up-selling and cross-selling opportunities (Zhang and Im, 2002).

A contribution by Watson (2004) highlights customer-managed in-
teraction (CMI), a new service model on the horizon. This would solve
the argument about who owns customer data; in this approach the
customers themselves would have total control over information about
their purchases and preferences. When applying CMI the customer has
full control of the content, mode and timing of data exchange for all
vendor and service encounters (Watson, 2004).

These methods of consumer input are innovative, but costly and
time consuming. Above that the decision makers are dependent on
consumers willingly providing information.

Shardanand and Maes (1995) introduce a social filtering system that
automates "word-of-mouth” recommendations for music. The technol-
ogy helps navigate the abundance of digital information. Social (col-
laborative) filtering systems recommend items for the user’s consump-
tion based on similarities of the values assigned by other people and
the customer’s own values. Thus, individual recommendations are gen-
erated through correlations in the value structure. The Internet is not
just a medium to obtain information, it also facilitates communication
between customers who want to share their experiences with a particu-
lar good or service. Web sites provide virtual opinion platforms where
consumers can tap articulations on products, services and companies
(Henning-Thurau and Walsh, 2003). As traditional methods of gather-
ing and aggregating this type of information are time consuming and
expensive, automated tools may be a welcome alternative.

In the field of mobile services an abundance of Internet platforms
exist where customers exchange comments and views. These may be
used in the future for implicit collection of customers’ perceptions on
services.
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10.2 Implications for Industry

Mobile applications are in their early stages and should develop rapidly
in the next years. Two complementary factors help fuel this evolution.
On the one hand, user acceptance of the services continues to evolve
as the devices become simpler and easier to use (Pedersen and
Herbjorn, 2003). On the other hand, manufacturers continue to im-
prove and enhance their mobile devices. Usage constraints such as a
small display and inconvenient handling should diminish as the tech-
nology continues to improve. For special user groups or companies
with unique requirements, specially adapted mobile devices are also
possible. This accounts for the case explored in this survey. Police
men, for instance, are equipped with special PDAs that enable them to
check if drivers paid the fee and in case they did not executive author-
ity can directly print a parking ticket.

There are lessons learned for industry that derive from this book.
Among those are insights in the importance of the quality - value -
loyalty chain, the importance of different segments and targeting them
accordingly, and offering mobile services in general. Those main find-
ings with implications for industry are now explained in more detail.

o Importance of the quality - value - loyalty chain

The nature of the mobile medium lets users send and receive mes-
sages at any time. This is one value proposition of mobile services. It is
important that services deliver value since this has a positive impact on
the users’ satisfaction and usage behavior (Zeithami, 1988). The re-
sults show that the well established causal chain between perceived
quality - value - loyalty is supported in this research. The second ef-
fect on loyalty is caused by trust. For companies this implies that it is
important to offer reliable services to create some degree of loyalty.
The value proposition is also important. Customers may be unaware of
the value resulting from using a service.

For companies it is important to know which factors it can influence
to create a high degree of loyalty among their customers and, hence,
reduce churn. Among the factors they can influence is the reliability of
the system they provide the service with. This is SMS in the case of m-
parking. Since SMS is a best effort service, in other words it is not cer-
tain the message arrives if there is to much traffic on the network,
providers have to offer some service recovery if messages delivery
fails. Furthermore, since fines are heavy if the driver does not pay the
parking fee on time, trust in proper service delivery is necessary. Pay-
ment is settled via the network operator so, once more, trust into se-
curity of the payment process are important.
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o Importance of different segments and tailored targeting of those

As learned from the above discussion there are segments that vary
with respect to the perceptions and are distinct from each other. Ac-
cordingly, it is important to target them differently. Knowledge from
companies’ customer relationship tools can do this. Often companies
do not fully use the possibilities for customer relationship management
or are not aware of their potential.

The Mobile Service Skeptics have a bad quality and value perception
and perceive the sacrifice as highest. Companies have to either high-
light the advantages of using mobile services for this group or accept
that this group is not using many of the services offered. Generally,
this class is not innovative and does not use many other mobile ser-
vices either.

The Undecided Users could be turned into more heavy users by
companies. The members of this class are loyal users who trust the
service but their perceptions of quality and value of the service are not
excellent. This class hast to be convinced of the quality and value of
the service. This may even result in more heavy use or even in use of
new services. Hence, additional revenue can be generated for compa-
nies.

The Cautious Innovators trust the service the least. They have to be
convinced that the service works well. In some cases they even may
have made bad experience when using the service. Companies should
have effective service recovery procedures not to loose an unsatisfied
customer. At the same time it is this class that counts the most innova-
tors. Those are important when new services are introduced. They
should be in favor of the service provider as they may serve as opinion
leaders for less innovative users.

The last class, the Mobile Service Lovers, should be retained by the
providers. There might be potential that those buy even more services
in the future. They have a high degree of trust in the service providers;
therefore, they are loyal and may consume future offers as well.

e Offer of mobile services - competition within the market

Most mobile network operators offer mobile services. For some they
are important as their corporate strategy is to be the market leader in
innovations and customer orientation. Their aim is to increase average
revenue per customer through cross selling mobile services. Some
offer packages with flat fees that allow usage of certain services at no
additional charge. Others use pay-as-you-go pricing models for ser-
vices such as m-parking. Most of the services are only provided by one
network operator. Mobilkom for instance, offers the Vodafone life! plat-
form as gateway to most mobile services, while t-mobile offers services
on t-zones. Such offers, however, are always limited to a specific cus-
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tomer group, the company’s own customers. Generally, it is important
to mention that services that should have sustainable success should
be offered independent of the platform or net-provider. This is the case
with m-parking. Initially not all providers collaborated but by now it is
possible to pay for parking fees via SMS, no matter what network op-
erator one has.

Yet, the customer service offered and the specific pricing model of
voice communication is the main basis of decision, which provider to
pick. In a couple of years, however, the offer of mobile services may
be a further factor considered when deciding on which network pro-
vider to pick.
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12 APPENDIX - QUESTIONNAIRE

Bel welchem Betreiber ist Ihr Handy gemeldet?
T-Mobile (0676)

Al (0664)

One (0699)

Tele Ring (0650)

Dreil (0660)

Yess (0699)

Bitte kreuzen Sie alle mobilen Dienste an, die Sie

...bereits

genutzt/bekommen

haben
Informationsdienste (Wetter, Sport,..) (o}

Finanzdienstleistungen (Bank, Borse)
Ticket-Kauf (Kino, Konzert,...)
Werbung

Standortbezogene Dienste (Location
Based Services, néchster Bankomat,
Restaurant...)

Unterhaitung (Spiele, Klingelténe,
Musik,..)

Fahrschein

Shopping

Lottoschein

m-parking

Sonstige

O O OO

O O0OO0OO0OO0O O

Wie oft haben Sie mobile Dienste genutzt?
Ofter als 1 mal pro Woche

1 Mal pro Woche

1 Mal pro Monat

1 Mal pro Jahr

Noch Nie

Seit wann nutzen Sie moblile Dienste?
>3 Jahre

2 Jahre

1 Jahr

0,5 Jahre

Gar nicht

... gerne
nutzen/bekommen
wurden

o

O o0OO0oOo

O 0000 O

187



Haben Sie schon einmal M-Parking genutzt?
Ja
Nein (Skip logic, continue with questions on demographics)

Wie sind Sie auf m-parking aufmerksam geworden?
Fernsehen

Radio

Freunde

E-Mail

Vortrage

Internetrecherche

Zeitungen

Fachzeitschriften

Sonstiges

Wie haben Sie sich fiir m-parking angemeldet?
SMS

Internet

Call Center

WAP

Was war der Hauptgrund sich tatséchlich fiir m-parking anzumelden?
Gezielte Werbeaktion

Gewinnspiel

Freunde

Neugier

Arger (ber Parkscheine

Sonstiges

In welchem Ort nutzen sie m-parking?

Bregenz Gleisdorf Modling
St. Polten Stockerau Wels
Wien Bludenz Kitzbihel
Krems Tulln Amstetten

Bitte geben Sie an, wie sehr Sie folgenden Aussagen zu m-parking zustimmen?
Sehr Ziemlich Weniger Eher nicht

Der Dienst hat Premium-Qualitat. [0} o (o] o
Der Dienst erfillt hochste Anspriiche. (0] o (0] (0]
Der Dienstleistungsstandard ist gut. (o] (o] (o] [o]
Eher
Sehr " Schi
Gut nicht
gut gut echt

Bitte geben Sie an, welchem Gefuhl Ihre Qualitdtseinschatzung O (o] (o] (0]
von M-Parking entspricht.
Bitte geben Sie an, wie zufrieden Sie mit dem Dienst sind. (o] (o] (0] (0]

Wie hoch bzw. niedrig schitzen Sie den Nutzen bzw. den Aufwand in Verbindung
mit der Nutzung von m-parking ein?

Hoch Niedrig
Insgesamt ist der Nutzen des Dienstes fir mich: (0] (o] (o] (o]
Angesichts dessen, wieviel ich fur den Dienst bezahle, ist der (o] (o] (o] (o]

Nutzen:
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Im Vergleich dazu, wie schwierig die Bedienung ist, ist der
Nutzen:

Der Betrag, den ich fir diesen Dienst bezahle ist:

Der Zeitaufwand, um den mobilen Dienst zu nutzen, ist:

Die Mihe, um den mobilen Dienst zu nutzen, ist:

(0]
o
(0]
(0]

O O O o

O O O o©o

o O o O

Bitte geben Sie an, wie sehr Sie folgenden Aussagen zu m-parking zustimmen:

Es war einfach zu lernen, wie der Dienst funktioniert.

Es ist einfach zu schaffen, dass der Dienst tut, was ich will.
Meine Interaktion mit dem Dienst ist einfach und verstandlich.
Der Dienst ist einfach zu bedienen.

Der Dienst erméglicht es mir, die Transaktion rasch auszufiih-
ren.
Der Dienst hilft mir Zeit zu sparen.

Die Nutzung des Dienstes ist bequem fir mich.

Meine Kollegen und Freunde meinten, dass ich diesen mobilen
Dienst nutzen soll.

Leute, die ich kenne, dachten, es ist eine gute Idee diesen
Dienst zu nutzen.

Leute, die ich kenne, beeinflussten mich diesen Dienst auszu-
probieren.

Es ist ein guter Zeitvertreib, diesen Dienst zu nutzen.

Es ist unterhaltsam, diesen Dienst zu nutzen.

Es macht SpaB, diesen Dienst zu nutzen.

Der Dienst steht immer zur Verfliigung.

Die Ubertragung der Nachrichten bricht nicht ab.

Ich habe das Gefuhl, meine Privatsphédre wird vom Servicean-
bieter geschiitzt.

Ich fihle mich bei meinen Transaktionen mit dem Serviceanbie-
ter sicher.

Ich plane, diesen Dienst wieder zu nutzen

Ich werde weitere mobile Dienste dieses Anbieters nutzen.

Ich wiirde zu einem anderen Betreiber wechseln, der den
Dienst auch anbietet.

Ich wiirde zu einem anderen Betreiber wechseln, der den
Dienst glnstiger anbietet.

Im Freundeskreis bin ich gewdhnlich unter den ersten, die
technische Produkte ausprobieren.

Stimme voll
2u
(o] (o]

©O O 0O 0O O OO OO OO O OO O OO O o o o

O 0O 0O 0O 0O 0O 0O O OO O OO OO OO 0 o o o

Stimme
nicht zu

0

© 0O O 0O 0O O OO OO O O OO OO O O O O o

(o)

O O O 0O O 0O O O OO OO OO OO O O o o o
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Ich mag es, mit neuen technischen Produkten zu experimentie-
;(cer?.werde anderen gegeniber positiv Uber diesen Dienst spre-
?(r:\: r‘:q;erde den Dienst empfehlen, wenn jemand meinen Rat
?gﬁrxérde Freunde ermuntern, den Dienst zu nutzen.

Ich bin auf Grund von vergangener Nutzung mit dem Dienst
vertraut.

Ich wiirde mehr zahlen, wenn ich unter Zeitdruck bin.

Ich habe bei der Ersten Verwendung des Dienstes eine gute
Erfahrung gemacht.

Der Dienst steht jederzeit zur Verfigung.

Der Dienst steht uberall zur Verfigung.

Bitte machen Sie noch einige Angaben zur Person.

Geschlecht: Maénnlich O Weiblich
Wie alt sind Sie?

Was ist Ihre hochste abgeschlos-  Pflichtschule

sene Ausbildung? Fachschule/Lehre

Was ist Ihr Beruf? Pensionist/in

In Ausbildung
Selbststandig
Arbeiter/in

Angestellte/r

Wie viele Einwohner hat der Ort,  Bis 1.000
aus dem Sie kommen? 1.001-5.000
5.001 - 10.000

10.001 - 50.000

(o} [0} (o} (o]
[0} (0] (o} o
(o} o (0} o
(o} [0} (o} [0}
(o} (o} (0] (o]
[0} (o} (0} (0}
(o} o (o] (o}
(o] (o] 0 (o}
(o] o (0} (o}
Matura

Hochschule
Hausfrau/mann
Landwirt/in

Derzeit ohne Beschafti-
gung

Student/in

Beamte/r

50.000 - 100.000
100.001 - 500.000
500.001 - 1 Mio.
Mehr als 1 Mio.

Was ist Ihre Postleitzahl?

Wie hoch ist Ihr monatliches 0-1000 Euro
Netto- Einkommen? 1001-2000 Euro

2001-3000 Euro
Daruber

Vielen Dank fiir Ihre Unterstiitzung bei dieser Studie!
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