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Abstract

This thesis analyses the broad scope of information systems success models and applies these principles
to the online application domain. It argues that network effects and trust are missing constructs that
need to be included into online application success models. A study of existing literature on ’network
effects’ and ’trust’ is performed and from this literature the constructs are introduced into the existing
models. These existing models are the DeLone and MacLean model of information success and the
Unified Theory of Adoption and Use of Technology. The thesis introduces an improved success model
based on these two models: the Success Performance Induction Framework. This model offers a five
window view on success for online organizations. The five windows are: organizational perspective,
users perspective, influencing perceptions view, positive feedback view and a product life-cycle view.
The organizational view offers a general overview of the success constructs and shows causal relations
from an organizational perspective. The users’ view offers the perspective on how adoption decisions
of (potential) users are made. The influencing perceptions view outlines causal relations to influence
users’ perceptions. The positive feedback view shows how network effect relations increase the quality
characteristics of an online organization. These postivie feedback effects are dependent on adequate
network facilitation methods. The last view is the product life-cycle view, which helps identify what
phase the online application is in and what target audience is relevant in that phase. Together these
views offer a deeper understanding of success in online applications for practitioners and theorists.
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Chapter 1

Introduction

The Web began has, and keeps

proving to be, an experience

that’s more about social

interaction than passive

entertainment. – Jon Udell

1.1 Background

Many research papers concerning internet topics start off with how important the internet has become,
or how the internet is continuously growing at enormous speeds[13, 156, 28, 47, 20, 85, 106]. Other
researchers have tried to dampen some of the hype regarding the internet’s importance[24, 81, 60].
However the increasing importance of e-commerce is clear with the total retail sales via internet heading
for 200 billion USD[25] in 2007. This same year the total number of people using the Internet will exceed
1 billion[65] in 2007. Also acquisitions such as the Youtube Video sharing site being bought for USD 1.65
Billion[57] which is more than the GDP of Suriname[30]. Some are predicting that online applications
are going to be increasingly gain market share[59]. Add to this the changing environment of the internet
industry we are seeing and evolution of the nature of online organizations[92].

Many aspects have been changing on the internet, many speak of a new phenomenon called Web
2.0, where virtual networks rule, corporate and private blogging affect consumers choices, critical con-
sumers are becoming harder to retain and online communication between the customers of a company
is becoming more commonplace. The growing importance of this new generation of online applications
and their effects on consumers and organizations are issues frequently making headlines and increas-
ingly attraction academic attention[26, 43]. These applications are contributing to customer behaviour
change and the new challenges facing decision makers is how to mimic the successes of these new gener-
ation of online applications. This thesis aims to provide an academic basis for the causal relationships
identified in these applications. Existing IS Success models provide a basis from within which some
of the phenomena can be explained. Some important factors that are key in explaining the success of
key Web 2.0 initiatives, such as Wikipedia, YouTube, MySpace and Flickr are not reflected in these
models. The most important missing concepts are social networking[136], a renewed focus on customer
value[6, 61] and the increasing importance of trust[26, 77, 153]. This thesis will provide researchers
with an updated IS Success Model that can specifically be applied to e-commerce initiatives in order
to identify areas that can be improved.
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CHAPTER 1. INTRODUCTION 2

Many online companies are still failing, so it is important to understand the underlying principles
and dimensions that lead to these failures. What makes this difficult is the inherent nature of the web,
it is both a technical infrastructure and a social system. One of the founders of the world wide web
Time Berners-Lee (2006) [13] says about this:

Web science has to be a merging of these two paradigms; the Web needs to be studied and
understood, and it needs to be engineered. At the micro scale, the Web is an infrastructure of
artificial languages and protocols; it is a piece of engineering. But the linking philosophy that
governs the Web, and its use in communication, result in emergent properties at the macro
scale (some of which are desirable, and therefore to be engineered in, others undesirable,
and if possible to be engineered out). And of course the Web’s use in communication is
part of a wider system of human interaction governed by conventions and laws. The various
levels at which Web technology interacts with human society mean that interdisciplinarity
is a firm requirement of Web Science.

Also key is the vast investments being made in the e-commerce industry. Decision makers at are con-
tinuously making vast investments in developing websites for e-business without having clear knowledge
of what factors contribute to developing a high quality website and how to measure effects on e-business
success[79]. Many researchers are concerned about this issue, DeLone and McLean (2003) pointed out
that “companies are making large investments in e-business applications but are hard-pressed to eval-
uate the success of their e-business systems. . . . Researchers have turned their attention to developing,
testing, and applying e-business success measures”[35]. Similarly, Zhu and Kraemer (2002) indicated
that “while sizeable investments in e-business are being made, researchers and practitioners are strug-
gling to determine whether and how these expenditures improve the business performance of firms, or
even how to measure the Internet-based, e-business initiatives in the first place”[157]. Studies reported
that less than 5% of customers shopping at physical stores engaged in online purchases. Therefore, there
is an urgent need to help decision makers gain a better understanding of online customers’ perceptions
of more desirable websites[106, 75].

It is clear that the success of online firms is an important subject that up till now has received a
large amount of research. This research has been very diverse spanning causes of IS success such as
quality constructs, social and psychological aspects such as trust and technology adoption. However an
overall framework that binds these discipline does not exist. This thesis aims to provide managers and
decisions makers with answers to the question how online organizations can become successful.

1.2 Research problem

This thesis aims to provide both practitioners and researchers with better understanding of how online
organizations become successful. The research problem addressed in this thesis is:

How can the success of online organizations1 be increased?

Answering this thesis’ research problem will provide online organizations with better understanding
of how to achieve success in their online operations. This study uses existing models that explain and
predict information systems (IS) success. However these success models need to be updated to reflect
current industry developments. Essentially this thesis argues that by updating existing IS success
models, a better understanding of online organizations’ success can be achieved. I propose that the

1Throughout this thesis the term online organizations is used in place of other terms such as online applications, web

applications or e-commerce site. See Section 1.6 key definitions in this chapter for an explanation and a definition.
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existing causal relationships of IS success models, need to be updated with network effects and trust
constructs. The prime objective of this research is to integrate trust-based causes and network effects
causes into the causes found in existing models into one cohesive theoretical model. A five windowed
model is presented in Theoretical contribution (chapter 6) to better identify strategic priorities that
includes an organizational view, a users view, technology adoption influences view, a positive feedback
view and a life cycle view.

When analyzing the success of online organizations it is helpful to analyze how existing research
approaches success. A problem identified in the literature is that many different assumptions regarding
success and measuring success exist. There is no consensus on a common definition[34]. It is a complex
variable, measured by many researchers by ‘system use’, ‘user satisfaction’, ‘system quality’ and also as
‘system impact’ or ‘user performance’. In thesis the same approach is used as in Delone and MacLean
(1992)[34], where success is modelled as a complex set of multiple constructs. Throughout this thesis
the success construct will be seen as an amalgamation of the different constructs presented in the models
applied and introduced in the following chapters.

1.2.1 Theory

In order to provide an answer to the research question first some broad parent theories will be introduced
in Research Issues (2.2.1). Existing theories that deal with IS success and technology acceptance provide
the necessary framework for further study. A challenge when looking at IS success is applying the correct
view level. A systems level approach will provide information regarding the effectiveness of a system
but will not shed light on how individual users decide to adopt technology. Both the systems level and
(individual) user level are used in this thesis. For both levels a different model will be used.

Two fundamental and widely discussed theoretical models are used as a starting point to guide this
research. The first model, the DeLone and McLean IS success model[34, 35], looks at the system level
of technology from a systems perspective, of which the collective usage is also a part. The second
important theory is the Unified Theory of Acceptance and Use of Technology (UTAUT)[144] which
handles individual users’ adoption decisions. Both theories provide perspectives that show the gaps in
existing literature which this thesis will focus on.

1.2.2 Research questions

In order to successfully answer the research problem, it will be further refined into a set of research
issues. The research problem mentioned above refers to a decision of direction for this thesis, research
issues on the other hand require information to be solved. More information is required to adequately
satisfy the research agenda. The research issues for this thesis are presented and explained in Research
Issues (2.2.1), as an initial guide to this research the following research (sub)questions can be stated:

1. What success models are there now, i.e. what research has been done for IS field?

2. What industry developments are there that demand change of the IS success models?

3. How can the success models be applied to web applications?

4. How can web applications be influenced to be more successful?

Research Issues (2.2.1) will further expand these research questions into finer grained questions which
will be further explored in chapter of Network effects (chapter 4) and Trust (chapter 5). These chapters
provide in depth literature studies of these areas and conclude with an updated version of the models
that better reflect the success constructs.
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1.2.3 Contributions

As stated before, this thesis aims to provide online organizations with better understanding of how to
improve the success of their operations. Specifically the contributions help initiatives:

1. Explain, predict and monitor success of online organizations

2. Provide developers with a tool to prioritize e-commerce product development and marketing efforts

3. Provide characteristics of different life-cycle phases and their respective strategic priorities

1.3 Justification

The justification of this thesis goes further than stating that there are gaps of knowledge in existing
literature. The gaps in the existing body of knowledge must also be important gaps[141, 100]. Some IS
success models have been applied to e-commerce situations[35, 66, 98]. However they miss a number of
fundamental elements:

• None deal with network effects, where network effects have been identified as fundamental to
e-commerce success[134].

• None combine the individual users’ view with the system levels view, where in order to correctly
understand users this has been found fundamentally important[150].

• Existing models do not explicitly model trust in technology adoption decisions.

• Success models have not incorporated changes in causal relationships during the online organiza-
tion’s life cycle.

The research question increases the scientific body of knowledge in regards to IS success, expanding
it with new developments online organizations. A higher reliability than current IS Success models
can be attained by providing qualitative research on applying success models specifically to the online
organizations. This will further insight and understanding of the research area on success models, trust
and network effects.

1.4 Methodology

The methodology used in the thesis to support its claims is is an extensive literature study. Some
(short) examples have also been included to illustrate the presented theoretical model.

The literature study is the main focus of this thesis and aims at bringing together the overwhelming
amount of theory and research available in the chosen topics. The success models create a basic
framework from which certain gaps in knowledge can be identified. These gaps are network effects
and trust, for both areas an extensive review of the literature has been conducted and is presented in
Network effects (chapter 4) and Trust (chapter 5). All variables identified by the authors are summarized
and incorporated into a number of updated models. The goal of the literature study is to synthesize
a coherent model from existing literature into one non-trivial model that will increase the quality of
measurement of success in online organizations. The goal of a literature study is to provide readers
with a practical tool that can be used.



CHAPTER 1. INTRODUCTION 5

1.5 Outline of report

This first chapter of this thesis provides the reader with an overal outline. Included are the initial
decisions of direction recorded in the research question and initial research findings, such as the major
bodies of theory and research issues. A large part of this chapter is creating a general overview of how
the following chapters are structured.

Research issues (2.2.1) provides a literary review of existing knowledge in IS success and its relation
to e-commerce. It identifies the gaps in knowledge that are present and need researching. From this
a number of key research issues are identified that will be investigated in later chapters. The research
issues identified will provide the information needed to answer the research question. In this chapter
the Hypotheses that this thesis attempts to answer are formulated and presented.

Research Design (chapter 3) describes how the research issues will be researched: methodologies are
discussed and chosen. The collection of data in this research is different than normal masters thesis2

in that the major research work is a literature study. The justification and procedure is outlined in
Research Design (chapter 3).

Network effects (chapter 4) provides the literature research on network effects, Trust (chapter 5)
provides the literature research on trust. Both chapters argue the various points made in the literature
and provides overview of the causal relationships identified. The dependancies identified in the literature
study support the proposed theoretical model that is the main contribution of this thesis and is presented
in Theoretical contribution (chapter 6).

Examples (chapter 7) shows the reader how the model presented in Theoretical contribution (chap-
ter 6) can be applied in practise on two short examples.

Concluding remarks, contributions, discussion and further research that naturely follow the research
performed in this thesis are presented in Conclusion (chapter 8).

Appendices and References can be found at the end of this document: [Appendices][], [References][].

1.6 Key definitions

Definitions used by researchers are often not conform, so it is important to define the positions and
views taken in this thesis in regards to some key concepts. Definitions of core constructs will also be
dealt with in more depth when the various literature is discussed. Providing an overview here will give
readers a clearer understanding of important concepts.

Online application

An online application can be defined as a consumer-oriented internet-based application. The online
application is an online service that is delivered through a browser directly to costumers. This choice
excludes a major part of the total software, which is packaged software. Examples of internet ap-
plications are Google Mail, YouTube.com, Basecamp.com, MySpace.com. An online application is not
restricted to non-physical goods, Amazon.com is an example of an internet application that sells physical
goods.

Online organization.

A definition for an organization from Scott (1981) is: ‘Social unit . . . deliberately constructed . . . to seek
specific goals’[127]. In this thesis we examine online organizations, thus Scott’s definition applied to an
online situation is: the social unit deliberately constructed to be responsible for an online application.

2For this reason guidelines are taken from Perry (1998)[112], which provides a good overview on literature studies for

Phd. theses.
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The online organization is the term used throughout this thesis to identify the unit of analysis. This
group or organization can be a profit driven firm, a group of technology enthousiasts, an open source
initiative, or an individual.

E-commerce or e-business

The terms e-business and e-commerce are often used interchangeably. E-business has a more inclusive
meaning in that it refers to three strategic roles of information technology: inward, outward and across.
These are business-to-employee, business-to-consumer, and business-to-business. In the context of this
paper e-commerce refers to a business to consumer context[110].

Network effects vs Network externalities

Network effects are often incorrectly used interchangeable with network externalities [83]. Their dif-
ference lies in the fact that network effects concerns all added value a network gains by it’s size and
network externalities are only those direct benefits gained by existing users joining a network[69, 83].
Thus network effects encompass network externalities. An example of network externalities is the added
value an existing user of Skype will gain if a friend of his joins, network effects is the added value users
get from support information available online due to the size of the user base of Skype. To avoid
confusion this thesis will use ‘positive feedback’ as a term in stead of ‘network externalities’.

Trust

Trust is an ambiguous term that needs clarification[91]. In this thesis trust refers to a family of constructs
that influence users’ adoption of technology. Sub-construct of trust is perceived trust: the degree to
which a user sees an online organization as being trustworthy[70], and disposition to trust as a user’s
likelihood to trust others[70]. This thesis will employ the following definition for trust: “a consumer’s
willingness to accept vulnerability in an online transaction based on their positive expectations regarding
an online organization’s future behaviors” – adapted from Kimery (2002)[73].

1.7 Delimitations

Scope

In order to provide a clear scope the following delimitations3 will be defined.

• online organization, the key unit of analysis has been defined as the online organization. The
online organization provides services delivered through a web browser. This choice excludes a
major part of the total software, which is packaged software. This will not be incorporated in this
research. For example an online gaming site can be part of this study, but video games which are
played on a console or PC are not4.

• Homogenous goal. online organizations will be examined that have a single or family of products
that have similar goal. For example Google Docs is applicable as a family of products, but Amazon
books together with Amazon S3 (Simple Storage Service) is not. Separately however they can
be examined. The IS success models are complex already, by incorporating multiple exogenous
online applications it will be harder to grasp the essence of success for online organizations.

3Limitations are limits beyond the researchers control, delimitations are specifically chosen to be limits of the research

by the researcher.
4However an online organization that sells videogames through their website obviously is.



CHAPTER 1. INTRODUCTION 7

• Potential network externalities. One might argue that new success models might only apply to
initiatives that embrace a social networking. However initiatives that don’t, should especially
need to review their value proposition in accord with the proposed success model. As they might
be able to increase their success substantially by improving the areas this study aims to highlight.
The only restriction is that there are potentially network externalities to be gained in the chosen
industry.

• Development process is out of scope, this study will be limited in its incorporation of Software
Engineering development methods. For example it does not seek to answer how to create system
quality. It seeks to provide the reader with enhanced understanding of the causal relationship
that stem from systems quality. And thus providing answers as to what development process
should be focused on. For examples aspects such as functional and non-functional requirements
specification.

• Existing constructs adopted unchanged. Some existing constructs will be adopted unchanged in this
research, specifically the operationalization of the various quality variables, information quality,
systems quality and service quality will be adopted as is. This thesis does not pay attention to
possible flaws in existing literature regarding these variables.

Key assumptions

An important aspect to consider when looking at online organizations is that the web has a basic
duality in its nature [46]. It is both used as a software interface and as a hypertext system. The
software interface is mainly concerned with user tasks: here we consider the site as a tool that the user
employs to accomplish one or more tasks. The hypertext system is more concerned with information
distribution and retrieval: the site is an information space that users can move through. Most sites
aren’t easily categorized as either an application or a hypertext system, they are a sort of hybrid,
incorporating aspects from both sides. In this thesis we will view online applications within a spectrum
that incorporates both interaction aspects and information aspects. This means we exclude simple
websites that just provide information and no interaction.

This thesis is applicable for initiatives that have already created significant presence, but can also be
relevant for startups and small companies.

Generalizability

A unique aspect of the problem address in this thesis is how it embraces one of the main features of the
internet: the distributed character which connects users and services into direct information sharing.
This is how the internet was envisioned when it was designed[12], only now have technology and business
practices started to leverage the possibilities for users to interact and be co-creators of their the services
they use. It is unclear if this is relevant to areas outside of the internet, and it is not a generalization
for which this thesis is intended. The unique connection capabilities provide distinctive features that
will be hard to reproduce outside of the technological environment that the internet offers.

1.8 Conclusion

This chapter has laid the foundation for this thesis. It introduced the research question and research
issues. The research was justified, definitions were presented, the methodology was briefly described
and justified, the report was outlined, and the limitations were given. On these foundations, the thesis
can proceed with a detailed description of the research.



Chapter 2

Research Issues

This chapter aims to build a theoretical foundation for the research in this thesis by reviewing the
relevant literature to identify research issues. First a look at parent theories will provide a context from
within which the problem domain can be approached. A review of the research problem (or problem
domain) theories will provide the outstanding research issues. These will be presented as hypotheses to
guide the research of this thesis.

2.1 Parent theories

In this section I analyze some general parent theories that are applicable to the research question.
These parent theories are marketing, information systems and software engineering. Marketing is able
to provide context for online organizations in identifying customer needs. From the Information Systems
field solution view-levels are provided to clarify IS success factors. Software engineering is a helpful
approach to explain process and product quality in order to create systems that meet customer needs.

2.1.1 Marketing

Marketing’s basic function is identifying needs and the process of creating, communicating and delivering
value to customers in order to meet these needs[76]. It is a problem solving activity of transforming
unmet needs (the problem) into a business service (the solution) that meets these needs. In order for a
online organization to be successful the needs must be fulfilled successfully, this starts with identifying
the needs correctly in the first place.

Identifying needs

Marketing literature provides us with numerous strategies for identifying potential needs of customers
and identifying target groups (e.g. SWOT analysis, 4P Marketing mix, et cetera). Traditional strategies
have been applied to e-commerce, however recent literature suggests that new aspects are more impor-
tant. Managerial attitudes based on flexibility, innovation and and short-term strategic focus are impor-
tant contributions to the long-term survival and market leadership of successful online organizations[26].
In other words, identifying the online customers’ needs is increasingly hard. Even if a customer needs
are identified successfully, it is prone to change often and quickly. Thus organizations should build this
uncertainty into their business operations.

8
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Figure 2.1: Solution and Problem decomposition

Meeting needs

Once the marketing function determines a need in the market, a business solution is designed that is
believed to lead to success. Business designers will analyze the business goals, objectives, strengths,
weaknesses, threats and opportunities and generate business solutions. Interestingly one persons so-
lution will be another persons problem. In online organizations the solution to meeting the identified
needs is some form of an online application. Thus the business solution of creating an online application
becomes a software engineering problem of creating software that meets the business goals or solution
specification (See Figure 2.1). The decomposition of solutions into finer grained problems and their
solutions, is fundamental in understanding how marketing and software engineering integrate.

Nature of exchange

The exchange of goods is fundamental to marketing activities. In broad lines organizations develop a
marketing strategy to enhance the exchange of their goods[145]. Traditionally the exchange of goods or
services is for some form of financial payment. Increasingly however the costs of services for consumers
are less tangible shifting from financial recompenses to time, effort or attention. The basic principle still
holds, that a supplier provides something of value (a product, service, or idea) to a consumer in exchange
for something else of value (money, effort, time, etc.). It is key in this exchange that the marketing
function of an organization understands the value of online organizations and the recompenses that
consumers expect to pay. Customers are increasingly unpredictable in their evaluation and empowered
in their choice options of this exchange[26]. Customer experience is also becoming increasingly important
part of the exchange transaction[94].
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Figure 2.2: Customer decision making process

Customer decisions

Consumers’ buying behaviour is influenced by a number of factors, some factors are controllable, oth-
ers aren’t. The environment determines some uncontrollable factors such as demographic, economic,
cultural, legal etc. Marketing strategies offer ways to influence the consumer by changing controllable
aspects such as the product or price[145]. These controllable and uncontrollable stimuli provide inputs
for the consumers Black Box, processing information before the decision is made[76]. Online marketing
can also be used to influence the buyers’ decision, these are aspects such as product quality, usability,
and the online marketing mix[26]. However recent developments have shown that there are new un-
controllable factors that onfluence customer buyers decisions, these are factors such as social networks,
communities and weblogs[43]. One could argue that there is control over these factors, and there is to
some limited degree, however online users have quite a decent influence in these media. See Figure 2.2
for an overview of the decision making stimuli influencing online customers.

Influencing customer decisions

Literature suggest that there are numerous ways to influence the buying decisions of customers. If we
narrow the scope of this literature to online organizations we see that key in influencing online buyers
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is trust[26]. The creation of trust is done mainly by creating quality products, other factors are also
important. Communication regarding current and future features, general philosophy and company
culture is key in influence users perceptions online organizations. Another key factor in influencing
customer decisions is a past record of proven reliability, in this thesis I will adopt service quality, to
indicate the visible quality of updating aspects such software, communication and documentation from
a customer perspective. Thus we conclude that information quality regarding the online organization
and service quality in regards to updates are very important in building trust and influencing customer
buying decisions and thus the success of online organizations.

2.1.2 Information systems

In this section a brief look will be given to elements that are relevant to this thesis from an Information
Systems perspective. The focus is on the role of technology within the online organization, that is the
link between the identified need and the software systems that fulfills that need. The next section will
review software engineering aspects on the process of creating software that fulfills the needs. Informa-
tion systems is broader than software engineering in this aspect as it encompasses the organizational
design as well as the software systems.

Composite system

The identified needs will be attempted to be fulfilled by creating a solution to the defined business
problem. This solution is not just a software system (e.g. the online application) but the whole online
organization. This online organization includes organizational aspects of how it will try to influence it’s
environment. This is the primary distinction between an online organization and online application: the
online organization is broader including communication aspects such as for example (un-)official weblogs
and API documentation. Thus the business solution encompasses organizational solutions as well as the
software solution. In online organizations organizational aspects are however heavily integrated with
technical software solutions thus it is important to incorporate the whole initiative when modelling a
software solution.

Environment

Not only can the solution be seen as merely a software system, it also cannot be seen as dependent
of the environment it is in. The solution to the needs also incorporate environmental aspects that the
initiative has no control over. The environment can be a part of the solution of meeting customer
needs. The basic supposition here is that the online organization is part of a composite system that
includes assumptions about the environment. The composite system is a collection of elements that
interact to form a whole. The composite system has properties that emerge due to interaction of its
components[151] (See Figure 2.3). In this figure the environment can be seen as the two external entities,
and the system is decomposed into subsystems, the software solution (e.g. online application) will be
one of these subsystems. An example of external elements in the environment of online organizations
can be client browsers (such as Firefox, or Apple’s Safari), mobile phones (if the online application
makes use of mobile phone capabilities) or third party technology (such as Google’s search engine, third
party API’s or W3C specifications).

Approach levels

Because this thesis’ research question is one regarding the success of a given online organization it
is helpful to model the causal relationships from the organizations perspective. Even though many
IS success models view success from an organizational view they do adopt users behaviour into their
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Figure 2.3: The system hierarchy

models. This is approach differs from a users perspective, where technology adoption models explain
the influences on usage behaviour. It is clear that users will have different incentives to use technology
than an organization has. Users can choose between differing rival technologies or online organizations,
where companies try to create services that appeal to users. It is fundamental for an organization to
understand the incentives that influence the user. In this thesis we adopt both views, the systems view
from an organizational perspective and the users view in regards to technology adoption influences.

Duality of the web

An important aspect to consider when looking at the success of online organizations is that the web
has a basic duality in its nature[46]. It is both used as a software interface and as a hypertext system.
The software interface process is mainly concerned with tasks: here we consider the site as a tool
that the user employs to accomplish one or more tasks. The hypertext system is more concerned with
information distribution and retrieval: the site is an information space that users can move through.
Most sites aren’t easily categorized as either an application or a hypertext system, they are a sort of
hybrid, incorporating aspects from both sides.

Changing business practises

Something about the changing nature of interaction online, this thesis no longer just pertains to mone-
tary interactions but to all types of interactions that involve the user. It is insufficient to only analyze
the willingness of users to purchase online, it is too limited. These days users interact by providing
information which is also a ‘cost’ to users. Time, effort, attention are all currencies that users’ can ‘pay’
with. Therefor limiting success models to merely transactions such as in traditional e-commerce will
limit the success of the online organization.
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Figure 2.4: Quality levels in the software development life cycle

2.1.3 Software Engineering

This section looks at software engineering aspects that are relevant to the research question. Software
engineering is the application of a systematic, disciplined, quantifiable approach to the development,
operation, and maintenance of software 1. Software engineering principles are necessary to produce
long-term successful online organizations. Some key aspects are highlighted here before going deeper
into specific issues of the research question.

Software quality

The business value of a software product results from its quality as perceived by both acquirers and
end-users[49]. Therefore, quality is more and more often seen as a critical attribute of the product, since
its absence results in dissatisfied users and financial loss, and may even endanger lives[50]. Increasing
recognition of the importance of software quality causes a shift in the “center of gravity” of software engi-
neering from creating a technology-centered solution toward satisfying the stakeholders[128]. Software
development in organizations confronted with such a shift need quality-related measurement instru-
ments that facilitate the engineering of quality throughout the entire software product life cycle. The
ISO 9126 standard offers help, it provides a general overview of software quality throughout the product
life cycle and describes a quality model framework which explains the relationship between different
approaches to quality. A graphical representation of this model is provided in Figure 2.4, this model is
modified slightly to more closely resemble the problem decomposition view mentioned previously.

User quality needs include requirements for quality when the software is used by users. These iden-
tified needs can be used when specifying external and internal quality using software product quality

1Definition taken from the “IEEE Standard Glossary of Software Engineering Terminology,” IEEE std 610.12-1990.
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Figure 2.5: Quality relations in the software development life cycle

characteristics and subcharacteristics. Evaluation of software products in order to satisfy software qual-
ity needs is one of the processes in the software development life cycle. Software product quality can be
evaluated by measuring internal attributes (typically static measures of intermediate products - such
as documentation, lines of code or test coverage), or by measuring external attributes (typically by
measuring the behaviour of the code when executed), or by measuring quality in use attributes. The
objective is for the product to have the required effect in for the end user in a particular context of use,
such as ordering books from an online bookstore.

Process quality

Quality in the software product life cycle has the difficulty of finding the appropriate quality engineering
mechanisms that could be applied in all phases of the life cycle of a software product[128]. Or simply:
software quality depends on the quality of the development process. In order to create sustained quality
products, although not the only factor, good software engineering processes are key[7, 45]. ISO 9126
incorporates process quality as a cause to software quality, this can be seen in Figure 2.5. Process quality
contributes to improving product quality, and product quality contributes to improving quality in use.
Therefore, assessing and improving a process is a means to improve product quality, and evaluating
and improving product quality is one means of improving quality in use. Similarly, evaluating quality
in use can provide feedback to improve a product, and evaluating a product can provide feedback to
improve a process. This thesis will omit the process and internal aspects of quality. The reasoning is
that both aspects are not directly seen by users even though they are a cause of software quality.

Dealing with uncertainty

The quality of the product in the long term depends largely on how the business processes deal with
change. The assumptions regarding the environment could be incorrect, and on top of that the envi-
ronment is constantly changing. This uncertainty is introduced by changing customer needs, changing
technology, incomplete skills, and many more unknowns on which an organization has little or no in-
fluence. All of these uncertainties can be incorporated into the assumptions about the environment,
however over the course of time things will be become more clear. It does mean that the views of
internal quality, external quality and quality in use change during the software lifecycle. These aspects
need not spell doom for software systems, they can be embraced as opportunities as well. However it



CHAPTER 2. RESEARCH ISSUES 15

is clear that in order to create a successful systems, there is an internal need for the organizational
processes to handle change. This counts both for business processes as software development processes.

Defining quality

Unfortunately the term software quality has become quite an ambiguous term, it can mean many things.
If we want to understand the success of online organizations it is therefore key to provide a clear view of
software quality. First we will look at how quality is viewed in general then use a more narrow software
approach. According to Garvin (1984)[49] and Reeves et. al (1994) [118] there are four types of quality
definitions:

1. Quality is conformance to requirements. According to this view, product quality is synonymous
with meeting specifications.

2. Quality is fitness for use. This approach is more user-oriented. Stripped to the essentials, it boils
down to the claim that “quality lies in the eyes of the beholder.” Different users have different
needs, and to the extent that a product is designed and manufactured to meet those needs, it is
of high quality.

3. Quality is innate excellence. This definition reflects the belief that though styles and tastes change,
there is something enduring about works of high quality. They provide a standard against which
other products are judged. Excellence, according to this view, is both absolute and universally
recognizable; whatever it consists of, we all know it when we see it.

4. Quality is value. Depending on the price you pay for the product, it can be of either high or
low quality. This definition takes into account the price paid for a good. Essentially high quality
products are those with a low costs/value ratio.

All these approaches to quality have weaknesses and they all have strengths. Without explaining
these we suffice to say for the purposes of this thesis we wil adopt the following definition of quality. In
the international ISO/IEC-standard 8402 on quality management terminology, quality is described as:

“Quality: the totality of characteristics of an entity that bear on its ability to satisfy
stated and implied needs”

Even though this is just one of many definitions of quality it does reflect the most important aspects
of quality: the extent in which expected and implicit needs can be met. As this thesis will focus on
meeting the needs of online users, this definition of quality fits well with the stance of meeting customer
needs identified in the previous section. The way an online organization meets these needs is by creating
online applications, and their support systems.

2.1.4 Conclusion

In order to have a successful online organization it is important to understand the needs of your
target customers. The decision to adopt your online organization is a technology adoption choice
that can be influenced. Creating success is influencing this decision by all marketing, organizational
and technical means, this includes crafting an online product that fits customer needs. The following
factors summarize the relevant marketing, information and software engineering aspects:

1. Identification of customer needs is hard, customer needs and the environment change often
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2. The nature of the exchange of goods has changed to trading attention and time for an online
service

3. Customer decisions can be influenced by communication and reliable updating

4. The online organization is a composite system consisting of many subsystems one of which is
software

5. Approach levels from systems and users point of view is needed

6. Software engineering is a continuous problems solving discipline in the context of the software
elements of online organizations

7. Development process must be able to handle change

2.2 Research problem theories

This section sets forth the research issues of this thesis. It shows where the existing literature fails to
answer the research question and what needs to be researched in order to have a satisfying answer.
First the research question is approached from a systems and user view. From these views gaps in the
research theory appear. Then each identified research area is introduced and the corresponding research
issues are identified.

2.2.1 System level

As mentioned in the previous section in this thesis we adopt both the systems view (the organizational
perspective) and the individual user view (the technology adoption perspective). For both views existing
models are available to explain causal relationships. These models combined answer a large part of the
research question, however gaps still exist and will be identified in this section.

DeLone and McLean IS Success Model

Since the beginning of the IS field attention has been given to identifying the factors that lead to success
of IS systems. IS success is a controversial issue that has eluded researchers for many years[48]. One
of the reasons is that it is a multidimensional and interdependent construct and that it is therefore
necessary to study the interrelationships among those dimensions [35]. The problem is complex be-
cause success is a multidimensional concept that can be assessed at different levels (such as technical,
individual, group, organizational) and using a number of not necessarily complementary criteria (such
as economic, financial, behavioral and perceptual)[98]. In 1992 a paper was published that for the
first time provided an integrated and cohesive approach that was adopted by researchers, this paper
was a literature review that presented a new model for IS Success: the DeLone and McLean Model
(henceforth, D&M) [34]. Since then more than 500 articles in refereed journals have referred to, and
made use of, the DeLone & McLean IS Success Model as the basis for measuring the dependent variable
in IS research2.

Many researchers have used and expanded the D&M model, however a number of contention points
were raised against the 1992 D&M model. Authors such as Seddon (1997)[129], Molla and Licker (2001)
[98] have critiqued and extended the model specifically applying it to e-commerce. The main difference
in the Molla and Licker model was the introduction of Trust as a independent variable. The D&M
model has since been updated by the original authors [35], which is the model we discuss here (See
Figure 2.6).

2Search performed in July 2007 on ISI Web of Knowledge yielded 521 cited references to the 1992 article.
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Figure 2.6: DeLone & McLean IS Success Model

D&M success measures

The six constructs of the D&M model when applied to online organizations can be defined as follows:

1. System quality, measures the desired characteristics of an online organization’s software systems.
Usability, functionality, reliability and efficiency are examples of qualities that are valued by users
of an online organization.

2. Information quality, captures the value users experience from the available information content
within an initiative’s online application. Content can vary in completeness, accuracy, relevance,
personalization, security and other factors. Information quality is the degree in which the infor-
mation present in an online application satisfies users information needs. In current developments
social networking features are improving information quality of many websites, such as Wikipedia,
Flickr and YouTube[136].

3. Service quality, the overall support delivered by the online organization, this can be in the form
of help pages, online manuals, wiki’s, toll-free phone lines, online tracking systems, and other user
support features. Measuring service quality entails looking at responsiveness, help availability,
assurance, technical competence and service information availability. This dimension is more
important in an e-commerce environment than ever before, because the users are now customers
rather than employees, and therefore, poor user support will translate into lost customers and
lost sales.

4. Usage, measures the total current use, including types of use of the online organization. Examples
of metrics are visit statistics (including totals, lengths, customer paths etc.), current memberships
& growth, API calls, purchases, searches, service requests. Also important is the extent of use, is
the use merely information retrieval or are users sharing information or even purchasing products.
Repeat customer statistics are also important in analyzing use.

5. User satisfaction, attempts to measure the degree in which users are satisfied with entire customer
experience cycle from landing through signup, potential payments and service. Satisfaction can
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be measured with specifics features or in general, satisfaction measured by the difference between
service needed and received.

6. Net benefits, are the most important success measures, because they capture the balance of the
positive and negative impacts of the online organization on customers, industries, economies and
even society as a whole. Is the online application of value to the user, does it solve a specific need
for him? Is the online organization yielding positive net benefit in terms of profit gains? For some
situations it can take longer for net benefits to become positive3. Net benefits success measures
are the most important but they cannot be analyzed and understood without system, information
and service-quality measurements[36].

Critique of D&M model

One of the contention points of D&M’s model, raised by Seddon (1997)[129], is how process elements
are mixed with cause and effect elements. Seddon further argues for the removal of “use” as a success
variable in the causal success model, claiming that use is a behavior, appropriate for inclusion in a
process model but not in a causal model. He argues that use must precede impacts and benefits, but
it does not cause them. The problem to date has been a too simplistic definition of this complex
variable[36]. Simply saying that more use will yield more benefits, without considering the nature of
this use, is trivial and does not provide managers with useful measurement tools. Researchers must also
consider the nature, extent, quality, and appropriateness of the system use[36]. The nature of system
use could be addressed by determining whether the full functionality of a system is being used for the
intended purposes[48, 66]. System usage continues to be used as a dependent variable in a number of
empirical studies and continues to be developed and tested by IS researchers [119, 78, 98, 137, 90, 79].
However many IS researchers believe and that use, especially informed and effective use, will continue
to be an important indication of IS success for many systems[98, 66, 36].

Context issues

Many contention issues arise from the confusion that the D&M model is context sensitive, that is that
it can be applied at various levels of approach, individual, organizational and even complete industry or
societal levels. In the D&M model the net benefits construct measures are determined by the context
and objectives of the specific problem domain[36]. In this thesis we limit our approach levels to the
organizational and individual level. Using the D&M model for an individual success model will have the
undesired side effect of bypassing the users decision process, as the D&M model provides no constructs
for user technology decisions. Assumption about customer decision factors are not trivial and is key
in making an online organization successful. In order to provide a complete picture of success causes
it is necessary to provide a framework of technology adoption decisions. This is the reason this thesis
adopts the technology adoption perspective in the next section.

Missing variables

In this thesis I argue that the D&M model is missing some key constructs and relationships in order to
explain success for online organizations. In order to retain explanatory power it is important to introduce
these missing constructs. The first construct that is missing is that of network effects, much anecdotal
evidence suggests the importance of network size for the continued growth of online organizations[86,
66]. Additionally economic theory suggests that perceived network size is key in influencing customer

3For example YouTube made losses right up until they we’re bought by Google for 1.65 Billion USD. In general the

rule is valid that if usage and user satisfaction are positive then sooner or later the net benefits for the online organizations

will become positive.
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adoption decisions[132]. The next subsection will introduce network effects as a possible research area
that can enhance the D&M model. The second missing construct in the updated D&M model is
the aspect of trust. Some researchers attempting to extend the D&M model have included trust as an
additional variables[98, 131]. DeLone and McLean revised their model based on critique by these authors
the updated D&M model, still did not adopt trust as an additional variable. Research is needed to see
if these constructs must be introduced and how they can be introduced, for example are they new

variables or additions to the measures of existing variables.

IS Success variables overview

An overview of various dependent and independent variables are given in Causal relations in IS Success
Models (Table 2.1). The rows are the independent variables that cause the dependant variable in the
column according to the research in the corresponding cell.

Table 2.1: Causal relations in IS Success Models

Variable PQ IQ SQ U US NB T

System Quality [19, 33, 34, 35, 98] [34, 35, 98] [33, 110, 129] [27]
Information Quality [34, 35, 98] [34, 35, 98] [110] [27]
Service Quality [34, 35, 98] [34, 35, 98] [33, 110] [27]
Use ? ? ? [35] [33, 35]
User Satisfaction ? ? ? [34, 19] [34, 98, 110] [62, 19]
Net Benefits [36] [36] [27]
Trust [19, 98] [19, 62, 98, 119] [119]

Legend: PQ = System Quality, IQ = Information Quality, SQ = Service Quality, U =
Use, US = User Satisfaction, NB = Net Benefits, T = Trust

Research issues

As can be seen in Causal relations in IS Success Models (Table 2.1) question marks indicate the lack of
a feedback loop between ‘Use’ and the three D&M quality constructs (System, Information and Service
Quality). The causal relationships between quality and usage however are all one-way in the D&M
model, where as this thesis attempts to argue these relationships are two-way due to network effects.
Specifically that ‘Use’ and ‘User Satisfaction’ also improve System, Information and Service quality.
The aim is to provide reasonable evidence from existing research that these causal relationships should
be added to success models for online organizations. The influencing factors that can cause network
effects are important causes for online organizations to become successful. Also seen in Causal relations
in IS Success Models (Table 2.1) (also indicated by question marks) are the causal relationships between
‘Trust’ and ’Use’, ‘User Satisfaction’ and ‘Net Benefits’. An additional aim of this thesis is to provide
evidence of these relationships and is important to include in success models for online organizations.

Thus we can conclude that the research issues from a systems perspective are as follows:

1. Do network effects cause reciprocal causal relationship between the ‘Use’ and ‘User Satisfaction’
and the D&M quality constructs?

2. How can trust be best modeled in existing success models?
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2.2.2 User level

In order to provide a complete picture of IS success it is also important to view success from a users
perspective, that is the users perspective in the technology adoption decision. The total service (in-
cluding the online application, support, content, etc.) of an online organization must fit the needs of
the user for the user to have the intention to use the service. This perspective will answer the central
question of ‘Why do users use a technology?’. In order to understand the motives of users’ adoption
behaviour a tool is needed that assesses the likelihood of succes of new technology introductions. This
section introduces a model in order to help decision makers proactively design interventions (including
marketing, product design etc.) targeted at users normally less inclined to adopt new systems.

Technology acceptance model

IT acceptance research has yielded many competing models, each with a different set of independent
and dependant variables. These models have roots in information systems, psychology and sociology
and have usually been applied by research in an ad hoc ‘mix-and-match’ approach[144]. The first model
to gain traction in IS circles was the Technology Acceptance Model, henceforth TAM, by Davis et al.
(1989)[33]. This model was tailored to IS contexts and was designed to predict IT acceptance and usage
within organizations. It’s main contribution was to employ the construct of “intent to use” was the
main cause of “actual use”. Although in the TAM model only “perceived usefulness” influenced “intent
to use”, other research argued many other influences. Many other models have been introduced and the
TAM model received an update as well[143], and has been empirically tested by the authors[142, 32]
yet no consensus was reached on one overal cohesive model until a large review and empirical study of
existing models aim at unifyung and replacing them. This model is the Unified Theory of Acceptance
and Use of Technology (henceforth UTAUT) in 2003[144].

UTAUT

In a great effort by leading IS researchers, the UTAUT model reviewed 8 existing models and combined
them into one. The UTAUT study was an extensive literary review and an empirical study based
on old data (the same data that was used to verify the other models) and new data. UTAUT has
received tremendous response in IS research circles. Unfortunately not much attention has been paid
to it outside of the academic field. The model is included in Figure 2.7 where the independent and
dependent variables are on the left and right of the red edges respectively; the variables below are the
modifiers of the corresponding causal relationships.

UTAUT variables

Without repeating the details of the UTAUT model, it is helpful in the context of this thesis to introduce
the 6 variables:

1. Performance Expectancy is the degree to which an individual believes that using the system will
help him or her to attain gains in job performance

2. Effort Expectancy is the degree of ease associated with the use of the system.

3. Social Influence is the degree to which an individual perceives that important others believe he
or she should use the new system.

4. Facilitating Conditions is the degree to which an individual believes that an organizational and
technical infrastructure exists to support use of the system.
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Figure 2.7: Unified theory of acceptance and use of technology

5. Behaviour Intention is the intention of an individual to use the new system

6. Use Behaviour is the actual use by a user to use the technology.

The modifying variables below are gender, age, experience and voluntariness of use. For example the
influence of performance expectancy on behavioral intention will be moderated by gender and age, such
that the effect will be stronger for men and particularly for younger men. Another example is that the
influence of effort expectancy on behavioral intention will moderated by gender, age and experience,
such that the effect will be stronger for women, particularly younger woman and particularly at early
stages of experience. The moderating variables are well proven and studied constructs and will be left
out of this thesis for simplification reasons.

User level research issues

The UTAUT model is the result of an extensive research, combining and re-testing 8 different previously
empirically proven models. It is not necessary as with the D&M model to analyse literature in regards
to differences, for this I refer to the original UTAUT study[144]. However what is interesting in this
regard is the absence of trust and network effects, as with the D&M model.

At least one research has studied the effect of network effect in regards to the original TAM model[88].
This research argued that is is not the actual network effect that influences users, it is the network effect
that users expect to happen with a technology or product. Specifically the study in question regarded
the adoption of an internal groupware system primarily dependant on perceived critical mass. This
corresponds with existing literature on network effects indicating the importance of adding the network
effects construct to success models[86, 114, 72, 116, 132, 41]. Network effects however have their own
set of determinants as set forth in prior literature, the next sub section will look more closely at network
effects causes.
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Trust is an aspect which I argue should be added to success models, this construct is also missing
explicitly from the UTAUT model. An individuals feelings of trust toward an online organization are
important factors in considering that individuals eventual intentions to use and usage behaviors related
to any online organization. According to Bhattacherjee (2002)[16] trust has a positive effect on an
individuals willingness to conduct transactions with an online vendor. Further, McKnight (2002)[95]
shows that intention to use (and ultimately usage) is negatively affected by feelings of perceived risk.
Bhattacherjee (2002) and Schoorman (2007)[126] underline this argument in regards to perceived risk.
However, trust has been shown to reduce perceived risk [104] thus breaking down this barrier to use
intentions and behaviors. Thus another research issue is to find out how trust should be included in
the UTAUT model.

In this thesis the UTAUT model will be used as the approach to model user incentives and technology
adoption causes. The research issue that comes forth from the user level view is as follows:

1. Is ‘perceived network effect’ an independent variable that causes ‘intent to use’?

2. Is ‘trust’ an cause to ‘intent to use’?

2.2.3 Introducing network effects

In this section network effects are reviewed from a general perspective. The aim is to identify the causes
of network effects and how they relate to the success models identified in the previous sections. This
section provides an initial review of extant literature and sees this thesis narrowing down the broad
research question into domain specific research issues. Network effects (chapter 4) provides a more
expanded realisation of the literature study regaring network effects.

Network externalities

Networks such as the internet as a whole, or certain features of online organizations exhibit positive
consumption and production externalities. A positive consumption externality (or network externality)
signifies the fact that the value of a unit of the good increases with the number of units used[39]. The key
reason for the appearance of network externalities is the complimentarity between the components in
the network. For example a component can be a telephone in a communications network. If this network
has n phones, there are n (n− 1) potential connections, an additional n+1th connection provides direct
externalities to all other phone users in the network by adding 2n potential new phone connections
through the provision of a complimentarity link to the existing connections.

Networking effects could be very important for the success of e-commerce mainly due to the feedback
effect on customer value and thus customer satisfaction. One of the main forces in explaining the
success of companies in the information economy is the network effect in technology markets[132, 130].
Other researchers have identified the effect of (perceived) critical mass in adoption of groupware systems
[88, 86], corporate websites[72] and auction sites [133].

Perceived network effects

The above statement that “the value of a unit of a good increases with the number of units used”
should be interpreted as “the value of a unit of a good increases with the expected number of units to
be used”[132]. The primary factor of network effects is that it is a self-fullfilling prophecy, that is that
if enough customers think that a product or technology will be the most used then it most likely will
be the most used. This aspect of network effects means that “success begets success”[132], that is the
perception of what users believe will be successful will be successful. Thus the most important aspect
of creating network effects is influencing the perceptions of potential users about your product[132, 10].
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The effects of network effects can lead to lock-in, monopolies and other situations[18] these could be
beneficial to the online organizations but not to the consumer. Issues of compatibility, coordination
of standards, interconnection and interoperability, and their effects on the online market place, are all
important to grasp customer decisions[39, 40]. It is also precisely these factors that create adoption fear
in customers, and a lack of trust regarding future success. It is important to provide an overal view of
the consequences of network effects when adopting it as a construct within success models for online
organizations. This thesis aims to identify the network effects critical success factors and incorporating
them into an overal success models for online organizations. A comprehensive overview of the causes
will be given in Chapter 4. What is clear is that network effects are strongly connected to customer
trust and can be influenced by communication.

Network effects research questions

From this short literature review it is clear that network effects have an important role in the success
of online organizations. The research questions are repeated and refined from the previous sections and
expanded as follows:

1. What are the characteristics of network economies?

2. What are the causes of network effects?

3. How do network effects influence technology adoption of individual users?

4. How do network effects increase network value for online organizations?

5. How can network effects be measured in online organizations?

6. Can network effects be induced? If so, what strategies and tactics are effective?

2.2.4 Introducing trust

In this section a succinct introduction to trust is given and how it applies to the research question,
this section is later expanded in Trust (chapter 5). However placing the concept of trust in a wider
perspective is useful before narrowing down the research question into research issues. The purpose of
this section is to identify specific research issues pertaining to trust.

Social capital

Trust is an integral component in many kinds of human interaction, allowing people to act under
uncertainty and with the risk of negative consequences. For example, exchanging money for a service,
giving access to your property, and choosing between conflicting sources of information all may utilize
some form of trust[9]. In fact trust is central to what sociologists call “social capital”: the ability of
people to work together for common purposes in groups and organizations[23]. Social capital depends
on people’s ability to associate with each other, this is critical not only to economic life but to virtually
every other aspects of social existence as well. The ability to associate depends, in turn, on the degree
to which communities share norms and values and are able to subordinatie individual interests to those
of larger groups. Out of such shared values comes trust, which has a large and measurable economic
value[44].



CHAPTER 2. RESEARCH ISSUES 24

Trust in online organizations

Just as trust is an important concept for the whole of society on a macro level it is important for online
organizations on a micro level. However trust will not magically appear online and trust cannot be
produced by creating the right tools and technologies. It is necessary to be aware of the importance
of trust for online organizations for them to be successful. Fortunately it is possible to influence how
customers view your online organization; that is it is possible to build and grow trust with customers
in a market[13]. As can be seen in Causal relations in IS Success Models (Table 2.1) according to
some researchers trust is one of the variables of influence in the success of IS[98, 19]. The increasing
importance of online trust in e-commerce is inherent to the web’s nature, that is its “limitation in its
ability to offer high-trust persuasive communication”[60]. Trust is critical to the study of online business
because it has a significant effect on consumer behavior[85] and thus on the success of any e-commerce
site[119, 62].

Trust research questions

It is clear that trust plays an important role in the success of online organizations, this thesis aims to
provide answers as to how trust plays a role in determining this success. In order to guide this research
into more specific answers to the research problem, the following research questions are introduced:

1. How important is creating trust in improving success?

2. How can trust be included in the success models?

3. What are the causes of trust? What key influencing factors of trust should also be included?

4. Is ‘trust’ a cause to ‘intent to use’?

5. How does trust relate to Network effects?

2.2.5 Problem theories conclusion

From the above discussion of the problem theories a number of (overlapping) research questions are iden-
tified. These are repeated here and presented in a summarized format in Research questions overview
(Table 2.2), from these research questions hypotheses will be created in the following subsection.

These research questions will be attempted to be answered by this thesis, providing decisions makers
of online organizations with a tool to analyze their online business.

2.3 Conclusion

In this chapter the research issues were identified from gaps in the current IS success models. These
have been applied to online organizations in order to identify research issues in the problem domain
theories. This chapter has narrowed down the broad research question into specific issues that the rest
of this thesis will aim to provide sufficient information regarding their solution.
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Table 2.2: Research questions overview

Research questions

System level research questions
1. Do network effects cause significant reciprocal causal relationship between the

‘Use’ and ‘User Satisfaction’ and the D&M quality constructs?
2. How can trust be best modeled in existing success models?

———————————————————-
User level research questions

3. Is ‘perceived network effect’ an independent variable that causes ‘intent to use’?
4. Is ‘trust’ an cause to ‘intent to use’?

———————————————————-
Network effects research questions

5. How can network effects be included in success models?
6. Does perceived network effect lead to increased intent to use?
7. How can perceived network effect be influenced to increase use?

———————————————————-
Trust research questions

8. How can trust be included in the success models?
9. What key influencing factors of trust should also be included?
10. How important is creating trust in improving success?



Chapter 3

Research Design

This chapter describes the methodology applied in order to answer the hypotheses and research issues.
First a justification will be given to the chosen research methods which in this thesis has been a literature
study. Secondly the research procedure will be explained followed by a conclusion and the exclusions
of aspects that this thesis does not intend to encompass.

3.1 Justification

The research described in this thesis is twofold: a literature study and a short case study. The choice
for these two methodologies will be justified in this section.

Literature study

According to IS Research Methods specialists a research question that is too general to be empirically
investigated can use an extensive literature study of existing articles as a valid approach[99]. For this
reason the choice was made for a literature study. A big part of the research question is answered by
existing models such as UTAUT and D&M. However some key aspects are missing from these models. A
possible alternative is to focus on one or more small specific construct and do an empirical investigation
of this aspect, such as field or laboratory research. Although that would be a valid masters thesis
approach, I have found it more interesting to look at the integral success of online organizations as a
whole, not just one aspect. Also IS systems are so interrelated that field or laboratory is near impossible
to make valid claims without narrowing the scope down significantly. This narrowing of scope creates
a one dimensional study that loses the explanatory power for the success of online organizations.

The literature review performed in Research Issues (2.2.1) gives an initial indication of the validity of
the hypotheses. However to properly create a framework that is internally and externally valid a more
in depth study of the existing literature is needed. In comparison with Chapter 2 this means that the
literature study as proposed in this chapter will be more extensive and more in depth. This section
will provide a guideline how this in-depth literature study will be conducted, the importance of finding
correct measurements and will give an example how the framework can be used by applying it to a case
study.

The presented research issues can be analyzed and formalized into a set of constructs, specifically the
relationships between them (propositions) and measures (operationalized)[37, 147]. This will help in
providing a valid theory due to its basis on prior theory. Two important characteristics of any measure
are reliability and construct validity. Part of the focus of the literature review will be to test if the
measures accurately reflect the underlying construct. Literature study will aim to validate the causal
effects as identified in Research Issues (2.2.1) or refute the proposed hypotheses[146].

26
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In order to successfully validate the hypotheses top academic journals wil be reviewed and a selection
of relevant literature used. The same approach is used by Glass et al. (2004)[56] and Geist et al.
(1996)[54]. Empirical and theoretical studies performed by researchers can provide necessary academic
claims to support the various hypotheses. It is expected that the hypotheses will be altered in some
form, although the generalized nature will be preserved. Measures and metrics will be accumulated
and combined to form cohesive measurements for the whole theoretical model. The next chapter will
provide details in how this literature study will be conducted.

3.2 Literature study procedure

The goal of the literature study in this thesis is to validate or refute the six hypotheses proposed in
Research Issues (2.2.1). Specifically this means testing the validity of introducing new constructs into
existing success models (Hypotheses 1a and 2a) and reviewing if the newly introduced causal relation-
ships are valid (Hypotheses 1b, 1c and 2b). Additionally it is important to review the literature for other
significant independent variables which have a causal relationship to the variables in the framework.
Another important research goal is to provide researchers and practitioners with an operationalized tool
to measure success. This implies that the framework should supply adequate and internally valid met-
rics to support the causal relationships. From the literature measures will be obtained and categorized
according to dependent and independent variables, and their causal relationships.

Journal selection

In order to select a representative collection of high-quality journals the Top 20 ranking journals will be
used for this literature. See Top 20 ranking Journals in 2005 (Table 3.1) for a list of names, the ranking
are based on Rainer and Millers (2005) ranking of IS Journals [115]. However the study will not be
limited to these journals, many articles referenced by articles in these journals provide high quality and
useful research into the topics regarded in this thesis. As a starting point the references mentioned in
the initial review of literature of Research Issues (2.2.1) were used. Citation analysis further expanded
the relevant literature into the topics of trust and network effects. Additional sources were used for the
in-depth analysis of the proposed measurements.

Studies selection

To be included in the review the studies had to meet the following selection criteria:

1. Primary focus on business-to-consumer e-commerce, because business-to-business relationships
significantly differ from relationships between consumers and on-line companies, e.g. when it comes
to decision making and negotiations. However this does not mean that articles that deal with
multiple markets (such as network effects articles dealing with two-side markets) are excluded.

2. Theory-guided research, because research has to be guided by Theoretical contributions, clearly
defined constructs and validated scales.

3. In the case of trust literature: trust being investigated as a dependent and/or independent variable
in the research model, to distinguish between trust, its causes and consequences.

4. In the case of network effects literature: network effects either being investigated as a variable
such as network externalities that increase customer value or the perceived of network effects as
a dependent and/or independent variable to distinguish between the constructs themselves, their
causes and consequences.
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Table 3.1: Top 20 ranking Journals in 2005

Rank Abbreviation Journal

1 MISQ MIS Quarterly
2 CACM Communications of the ACM
3 ISR Information Systems Research
4 MS Management Science
5 JMIS Journal of Management Information Systems
6 HBR Harvard Business Review
7 DS Decision Sciences
8 DSS Decision Support Systems
9 ACM T OIS ACM Transactions on Office Information Systems
10 IEEE T SW IEEE Transactions on Software Engineering
11 IEEE SW IEEE Software
12 I&M Information & Management
13 EJIS European Journal of Information Systems
14 IEEETSMC IEEE Transactions on Systems, Man, and Cybernetics
15 ACM T DB ACM Transactions on Database
16 SMR Sloan Management Review
17 COR Computers and Operations Research
18 IEEE T C IEEE Transactions on Computers
19 IEEE Comp IEEE Computer
20 ACM CS ACM Computing Surveys

5. A broad research approach: the review includes studies that investigate different dimensions of
trust and network effects in order to have an acceptable extent of exhaustiveness.

Time frame selection

The timeframe selected for the literature will be broad in order to allow for seminal and important
works that have been conducted before the massive adoption of e-commerce. This way works that deal
with IS success in general can be included. The timeframe thus is 1981 - 2007, including the studies that
DeLone and Maclean reviewed in order to create the original D&M model in 1992.[8]. The selection
criteria above will narrow down the articles to sufficiently manageable quantities.

Categorization

The findings will be categorized in two chapters, network effects and trust. Both chapters will provide an
overview of the articles studies in an appendix. The articles will be used in the explanatory text where
appropriate, how the appendix provides an overview of the articles where for each article, the authors,
publication year, journal, arguments, the type of study, field of study and the constructs studied will be
included. This is essentially the same construct as DeLone and MacLean used in their findings[35, 34].

Other categorizations that can be useful is tracking the causes, consequences, dimensions that each
article identifies per variable, for example Categorization by reciprocality (Table 3.2) or Causal relations
in Social Network Models (Table 4.1). Reciprocal relationships can thus be found as well, providing
supporting evidence for the hypotheses by graphing causes and consequences identified by various
authors (approach from Seppänen et al. (2007)[42]). In this categorization the various constructs
identified in the literature are provided, and mapped to the corresponding dependent variable. The rows
are the independent variables that cause the variables in the columns according to the corresponding
cells’ source reference.
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Table 3.2: Categorization by reciprocality

Independent variable DV1 DV2 DV3 etc.

IV 1 [source x] etc.
IV 2 [source y] etc.
IV . . . DV3 etc.
IV (n) [source z] etc.

Confirming hypotheses

The above causal relations can signify wether a relationship is valid based on existing research, it is
expected that Hypotheses 1b, 1c, and 2b can be answered this way. Confirming hypotheses 1a and 2a
requires a different approach. Adding variables to a model has no truth value, only pragmatic value
- a method cannot be true or false, only effective or ineffective[120]. However in order to provide a
reasonable method of acceptance based on the found literature inductive reasoning will be used. This
is not ideal and thus will be a weak point of this study, however as DeLone and Maclean have indicated
it is necessary that:

To be useful, a model must be both complete and parsimonious. It must incorporate
and organize all of the previous research in the field, while, at the same time, be sufficiently
simple so that it does not get caught up in the com- plexity of the real-world situation
and thus lose its explanatory value . . . [The] categories of taxonomy and the structure of
the model allow reasonably coherent organization of at least a large sample of the previous
literature, while at the same time providing a logic as to how these categories interact. In
addition to its explanatory value, a model should also have some predictive value[35].

Operationalization

In order to adequately operationalize the given theoretical model measures will be analyzed and adopted.
All measures and metrics will be combined per variable, then filtered based on their relevance and
applicability. Some metrics however will be more influential for a chosen variable and should thus be
present in the Theoretical contribution. An example of this operationalization can be seen in Perceived
network effect measures (Table 4.3).



Chapter 4

Network effects

4.1 Introduction

One of the main forces in explaining the success of companies in the information economy is the network
effect in technology markets[132, 130]. However network effects are not present in existing IS success
models, reducing their explanatory power for companies active in the information economy. For this
reason this thesis will introduce network effects constructs into existing models in order to increase
the predictive and explanatory value of success in online organizations. This chapter looks at existing
literature, specifically how network effects influence the success of online organizations. To guide this
research this chapter seeks to answer the following questions (repeated from Introducing network effects
(subsection 2.2.3)):

1. What are the characteristics of network economies?

2. What are the causes of network effects?

3. How do network effects influence technology adoption of individual users?

4. How do network effects increase network value for online organizations?

5. How can network effects be measured in online organizations?

6. Can network effects be induced? If so, what strategies and tactics are effective?

In order to answer the first question and provide a basis from which answers can be given to the other
research questions an understanding of the dynamics of network effects is needed. Even though our
problem domain is web applications it is therefore helpful to first look at the wider theory of network
effects. Section Network effects characteristics (section 4.3) will begin looking at the broader economic
theories of network effects and their characteristics. Next the causes (causes) of network effects are
outlined in causes of network effects (section 4.4). The psychological influence on users’ technology
choices are analyzed and its influence on existing UTAUT constructs discussed. The effects of ‘positive
feedback’ on increased network value, from an organizational perspective is discussed. Strategies and
implications are discussed in how network effects might be positively influenced to induce the success
of online organizations. Finally the Network effects conclusion (section 4.8) summarizes the findings in
this chapter.

30
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Physical and virtual networks

Network markets often have physical networks such as telecommunications, public utility companies
(gas, water, electricity) and railroads. Some high-tech networks have much in common with these
physical networks, such as the network of compatible fax machines, the network of ATM terminals
and of course the internet itself. Other high-tech products have the same dynamics but are virtual
networks[69]. Examples of virtual networks are Apple users, Nintendo Wii players or Myspace users.
In physical networks, the linkages between nodes are physical connections such as railroad tracks or
telephone wires. In virtual networks, the linkages between the nodes are invisible but no less critical for
market dynamics and competitive strategy. Network effects found in the literature are examined from
both physical and virtual networks in this chapter.

Network effect vs network externalities

Network effects are often incorrectly used interchangeable with network externalities [83]. Their dif-
ference lies in the fact that network effects concerns all added value a network gains by it’s size and
network externalities are only those direct benefits gained by existing users joining a network[69, 83].
Thus network effects encompass network externalities. An example of network externalities is the added
value an existing user of Skype will gain if a friend of his joins Skype. An example of network effects
in this context is the added value users get from support information available online because of the
size of the user base of Skype (forums, mailing lists, blogs etc). To avoid confusion this thesis will use
‘positive feedback’ as a term instead of ‘network externalities’.

4.2 Literature study

This chapter presents findings regarding network effects in general and how it applies to online or-
ganizations. The literature reviewed in this section is presented in Appendix A including the details
regarding the publication, arguments and constructs. The literature study was performed as a qualita-
tive means to identify relationships and constructs in order to synthesize new causal relationship that
have explanatory power to identify success causes for online organizations. The results are presented
throughout this chapter and causal relationships and measures are modelled based on the literature
studied.

4.3 Network effects characteristics

Network effects can be described in short as the phenomena that success begets success. It is the
“bigger is better” aspect of networks that gives rise to possibilities of dominant success in todays high
tech economy[130]. This section introduces the basic economic forces at work behind network theory.

Positive feedback

Networks have one fundamental economic characteristic: the value of connecting to a network depends
on the number of other people already connected to it[39]. This concept is called positive feedback: the
strong get stronger and the weak get weaker. Compare this to feedback that happens in a professional
sound system when a microphone picks up a feedback signal: the noise becomes deafening through
repeat amplification until the limits of the system (or the human ear) are reached. Positive feedback in
the market leads to extremes: dominance of the market by a singel firm or technology Figure ??.
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Figure 4.1: Positive feedback – adopted from Shapiro (1999)

Networks are “tippy”

Positive feedback systems follow a predictable S-shaped curve Figure 4.2 with three phases: (1) flat
during launch, (2) a steep rise during takeoff as positive feedback kick in, and (3) leveling off as
saturation is reached. The second stage in these adoption dynamics sees great growth of the technology
which is what economists call tipping. When two or more firms compete for a market where there is
strong positive feedback, usually only one emerges as winner. The tipping of a market means that a
network market will tip in favor of one player or another[130], it is unlikely that all will survive. The
coexistence of incompatible products is unstable, with a single winning standard eventually dominating
the market[15]. Tipping is a strong force in the adoption of technology and tipping of a network
market can happen very rapidly, as in the case of the facsimile. Tipping is also present in markets
with strong economies of scale or learning effects, but in network markets it is not current sales or
usage which is that determines the winner. Instead, expectations about the future size of a network are
crucial[39]. For this reason in markets with network externalities there is a natural tendency toward
de facto standardization, which means everyone using the same system[69]. These dynamics are driven
by the strong desire of users to select the technology that ultimately will prevail - that is to choose the
network that has (or will have) the most users.

Market Equilibrium

Economic equilibrium is a state of market balance where economic forces are balanced and in the absence
of external influences will remained unchanged[39]. In conventional markets an equilibrium occurs when
supply and demand are in balance and thus a products price is set. In network markets the equilibrium
laws are profoundly different: they do not depend on supply and demand they rely on how consumers
form expectations of networks[69]. Network markets tend to find equilibrium in extremes1. The essence
of this lies in the fact that the total benefits of one more user joining the network include benefits that

1For this reason network markets such as telecommunications and transport have been government regulated, they

are (arguably incorrectly) so called natural monopolies.
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Figure 4.2: Network adoption dynamics – adopted from Shapiro (1999)

accrue to others already in the network. Each user that joins the network, even though it might be useful
for the individual (the ‘private marginal’ benefits) the sum of the added benefit for existing users (the
‘social marginal’ benefits) is greater. Thus an equilibrium based on competition will not be efficient2.
However network equilibria tend to be found in the consumers’ expected outcome, thus if consumers
expect a network to prevail then a prevailing state will be the equilibrium, the positive feedback winner
(See Figure 4.1). If consumers expect a network to fail then the equilibrium can be found in the fact
that no users will use the network, the positive feedback loser. These extreme equilibria mean that
firms competing in these markets are subject to a polarization effect of all or nothing. It will cause
them to either enter into a virtuous cycle where success begets success, or a vicious cycle where the
weak get weaker (See Figure 4.3).

Potential value of a network

The theoretical potential value of a network is function of the number of users in that network[132].
Bob Metcalfe, inventor of the Ethernet, defined a law that in a network that allows any compatible
node to transact or connect with any other node, the number of potential connections each of the N

nodes can make is N − 1, giving a total number of potential connections as N(N − 1) or N2−N . Even
though Metcalfe applied his law to physical communication nodes, it has since been applied to network
markets to explain in part the growth of the internet[55]. Metcalfe’s law implies that a tenfold increase
in size leads to a hundredfold increase in value. Merely interconnecting two independent networks
creates value that substantially exceed the original value of the unconnected networks. Reed (1999) has
suggested that networks have an even greater potential for value that grows exponentially with network
size. In networks like the internet, Group Forming Networks (GFNs) are an important additional kind
of network capability. A GFN has functionality that directly enables and supports affiliations (such as

2“Social marginal benefits exceed private marginal benefits the equilibrium network size is smaller than the socially

optimal network size, and the perfectly competitive equilibrium is not efficient” From Oz Shy (2001)[132]
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Figure 4.3: Viciousness and virtuesness – adopted from Shapiro (1999)

interest groups, clubs, meetings, communities) among subsets of its customers. The number of subsets
that can be formed from a set of N members is 2N (N − 1), which grows as 2N . Thus a network
that supports easy group communication has a potential number of groups that can form that grows
exponentially with N [117]. An example of such GFN’s within the online organization domain is eBay’s
auction groups, where interested buyers have formed group markets for Pez candy dispensers.

Limitations to network value

As mentioned above the potential network value can grow exponentially, of course there are limitations
to this growth. Size introduces friction and complicates connectivity, discovery, identity management,
trust provisioning, etc. Does this mean that at some point the value of a network starts going down?
Most likely, but it still means the potential value models of Metcalfe and Reed point to an interesting
aspect of networks: the dominant value in a typical network tends to shift from one category to another
as the scale increases[117] (See Figure 4.4). It is unclear if GFN’s are the main drivers of the exponential
value boost of networks: it assumes near perfect execution of turning groups into value. What is relevant
for online organizations is that different dynamics are at play in different phases of the network size.
In a network dominated by linear growth, inherent quality such as content is king. Where Metcalfe’s
law dominates, it will be the amount of members that dominate the value of the network. Where the
GFN law dominates the central role is filled by value created collaboratively within groups, such as
specialized newsgroups, chat rooms, eBay auction groups etc.)[117].

Differentiation and diversity

Not all network markets are equal in their tendency to tip: consumer heterogeneity and product differ-
entiation tend to limit tipping and sustain multiple networks. The more consumers are rational 3and
informed the more the tendency of tipping occurs. The more differences in consumers’ opinions and

3Rational behavior: given a certain input, the identical behavior can be expected of all users of the network.
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Figure 4.4: Value phases – adopted from Reed (1999)

information availability the more their expectations will differ and thus allow for multiple networks to
exist[130]. If rival systems have distinct features sought be certain customers, two or more systems
may be able to survive by catering to consumers who care more about product attributes than network
size[69]. For example an online music service might cater to sound enthousiasts who value sound quality
(e.g. a high bit-rate) over breadth of selection (perhaps the offered music library only offers classical
music). Thus inherent unique properties valued by consumers of smaller networks can be enough to
balance the increased value of larger network externalities. Another well known example is that of
Apple Macintosh operating systems popular in the graphic and music industry in a world otherwise
dominated by Microsoft Windows.

Lock-in

Users who have started using one particular network will be restricted in some form to that network.
Commitments to a particular network or technology can thus cause a lock-in. When lock-in occurs the
switching costs are too high to switch to a better product [31] such as in the case of the QWERTY
keyboard. Buyers who join what turns out to be losing networks either switch, which may be costly
or stay and content themselves with less value from network externalities[15]. Once a certain system
has been chosen, switching suppliers is costly because new relation-specific investments have to be
made[69]. Users’ decisions are strongly influenced by their forecasts of the future, they may or may
not choose the best product. In these circumstances it is possible that it isn’t the best or cheapest
network that prevails, it will be the product that is widely expected to win[42, 39]. For example, the
success of MS-DOS is usually attributed not to any technical superiority but to the fact that it was
supported by IBM and thus widely expected to prevail[15]. The consequences of these dynamics is that
a small difference, in either perception or reality, can be magnified in a process in wich certain firms
gain large market shares and dominant technologies or products can be hard to displace. A firm that
controls a technology that becomes established as a standard can have an extremely profitable market
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position[39]. Examples of this are Microsoft dominance of operating systems and office software and
Intel’s dominance in PC microprocessors.

Inherent value

Witt et. al. (1997) however claim that lock-in is not as important as often claimed[152]. Lock-
in is reduced because firms continue to innovate[21]. Under certain conditions new technology can
successfully create new markets despite positive feedback mechanisms within the old market it tries to
replace. These conditions are that the benefits of new technology can create a critical mass of potential
adopters who then make an adoption decision and thus break the lock-in and create a new network
standard. Essentially the initial benefits that a new innovation carries must have enough inherent value
to lure users of existing products away. An example of high inherent value is how Skype provides their
users a service for free international phone calls over the internet. This cost advantage is higher than
the fact that Skype’s network is not as big as traditional landline or mobile phone networks. The Skype
example illustrates the importance of inherent value, as users will pro-actively push for the adoption of
the service amongst their friends so they can reap the benefits in their direct surroundings. In summary
inherent value must be high enough to lure users of existing products away. If this is the case then (a)
users’ expectations of network size will be positively influenced and (b) it will motivate users to help
grow the network.

Two sided markets

Many if not most markets with network effects are characterized by the presence of two distinct sides
whose ultimate benefit stems from interacting through a common platform. Platform owners or sponsors
in these industries must address the celebrated “chicken-and-egg problem” and be careful to “get both
sides on board”[121]. For example buyers of videogame consoles want games to play on; game developers
pick platforms that are or will be popular among gamers. To succeed, platforms in industries such as
software, portals and media, payment systems and many websites, must often compete on two fronts
[122]. Often this means subsidizing one side of the market in order to increase profits in the other side
of the market. A good example of this is the Adobe Acrobat PDF reader, which according to Adobe
has 400 million users. Adobe provides the Acrobat reader for free, while charging content producers,
such as enterprises for their Acrobat Writer software. More users of the Acrobat reader mean, that the
network of PDF users is of greater value to enterprises who wish to share written documents, and thus
are willing to pay more for the creation of PDF documents.

4.4 Causes of network effects

After having discussed the characteristics of network effects it is important to analyze the causes of
network effects. This section will present the causes found in the literature and introduce them as
constructs into the existing D&M and UTAUT models.

Two levels of network effects

Key in this analysis is the distinction between dynamics of the actual network effects and the perceived
network effects. This distinction is implicitly present in the literature, where one of two approaches
can be seen: (1) how network effects influence users’ technology decisions and (2) how network effects
increase the online organizations system, information and service quality. The first view is related
to users’ perceptions and the subsequent choice about using a technolog; it relates to a technology
adoption decision which has previously been modelled by UTAUT constructs. The second view is that
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of the organization and deals with how the organization can harness its usage into creating higher
network value. A higher network value in our problem domain of web applications can be seen as an
increase in system, information or service quality. Both views are fundamental to the success of todays
online organizations. This section on network effects causes will first analyze the user perspective and
subsequently analyze the organizational perspective.

4.4.1 Users perspective of network effects

The main cause of network effects is not an objective reason, it is the perception of users that drives
network effects. It is mainly determined by the fact that consumers will base their purchase decisions
on expected network sizes[67]. The technology or network that the most users think will prevail, will
prevail. Users are influenced in their technology choices by their expectations of how much network
effects will be present in the online organization. This means that a user’s perceptions of positive
feedback effects influences a major part of his technology adoption choice. Thus the main construct
from a users’ perspective are the perceived network effects.

• Perceived network effects are defined as: the total set of perceptions a user has regarding the
expected network effects that will affect his future use of a particular online organization’s services.

Perceived network effects are not a single construct, it consists of three independent variables that
together form the perceived network effects. Network effects are caused by (potential) users’ perception
of:

1. Direct effect of the number of purchasers on the quality of the product or service. For example
the utility that a consumer derives from getting a mobile phone depends on the number of (his)
contacts he can call with it. These are network externalities and they arise in the act of exchanging
assets or goods[39]. The most important factor that influences this is the expected network size.

2. Indirect effects in the case of complimentary products such as hardware and software. If a platform
is widely adopted, it is more likely that software will be written for that platform. Indirect network
effects lead consumers to place higher value on a more popular system[69], due to the availability
and quality of post-purchase service and product information. These network effects arise in the
array of vertically related services[39], an example is software available for the Windows operating
system.

3. Psychological effects that marketshare can signify product quality[69], which are closely related
to purely psychological effects such as the bandwagon effect[132].

Introducing network effects into UTAUT

These three dimensions of network effects influence customer decisions in their technology adoption
decisions. If managers want to better understand the influence of network effects on their customers’
technology decisions, they must also understand the influence of network effects on existing constructs
of technology decisions. The UTAUT model provides for aspects of network effects even if not explicitly
stated. The definition of the Social Influence construct of UTAUT is the degree to which an individual
perceives that important others believe he or she should use the new system. The role of social influence
in technology acceptance decisions is complex and subject to a wide range of influences. Social influence
has an impact on individual behavior through three mechanisms: compliance, internalization, and
identification[144]. While the latter two relate to altering an individual’s belief structure and/or causing
an individual to respond to potential social status gains, the compliance mechanism causes an individual
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to simply alter his or her intention in response to the social pressure – i.e., the individual intends to
comply with the social influence. However UTAUT’s definition of ‘Social Influence’ is too narrow to
adequately fit the influences customers experience in their technology decisions when network effects
are present. Thus I propose to replace and expand the concept of ‘Social Influence’ to include network
effects’ influence whilst not losing the original meaning. This new construct ‘Social Effects’ is defined
as follows:

• Social Effects the degree to which an individual perceives that important others believe he or she
should use the new system or that critical mass determines richer social or work satisfaction.

In this definition both the mandatory aspect present in UTAUT in regards to the forced technology
adoption in work situations, and mandatory use due to critical mass reached in social contexts is present.
In this thesis mandatory situations are rare, as customers can easily use alternatives. However Social
Effects can be strong in the sense that alternatives are rendered less useful due to critical mass limiting
the options of customers. An example is the social networking site MySpace where millions of users
connect, alternatives are less useful due to a lack of mass when compared to sheer size that MySpace
has built up.

UTAUT constructs and network effects

The direct network externalities, indirect network effects and psychological effects influence customers
perceptions of perceived performance, effort expectancies, social effects and facilitating conditions. An
overview of the identified variables is given in Causal relations in Social Network Models (Table 4.1).
In this table the constructs identified in the literature are provided and mapped to the corresponding
UTAUT variable. The independent variables (rows) cause the dependent variables (columns) according
to the source in the corresponding cells.

Table 4.1: Causal relations in Social Network Models

Construct Expected Perf. Effort Expect. Social Effects

Perceived Externalities [136, 88, 17, 117, 152, 8, 15, 31, 42, 67] [88, 117, 31, 136] [152, 15, 31, 117, 136]
Indirect Effects [136, 88, 152, 8, 42, 67] [136] [88, 15, 8, 136]
Psychological Effects [136, 132]

The relationships between the network constructs and the UTAUT constructs is graphically modelled
in Figure 4.5. In this figure the perceived network effects function as causes to the UTAUT constructs,
this corresponds to the findings in the literature as can be seen in Causal relations in Social Network
Models (Table 4.1). A number of strategies are presented in the next section on influencing the perceived
network effects. In general it depends on the level of the system, information and service quality as the
users perceive them. Part of this perception is how well the system is equipped for the feedback effects
that occur when usage starts picking up, which will be analyzed in the next section.

4.4.2 Organizational perspective on network effects

Network facilitation

In addition to the perceived network effects the actual network effects are important in explaining the
success of online initiatives. The question to answer here is how network effects increase the value of the
network by its size. A useful perspective on how network effects affect organizational quality is given by
Suroweicki (2004) in his book “The wisdom of the crowds” [135]. Suroweicki argues that under certain
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Figure 4.5: ’Perceived network effects’ influence UTAUT constructs

circumstances the aggregation of information in groups will result in decisions that are better than could
have been made by any single member of the group. The advantages can be seen in better cognitive
judgement, coordination and cooperation without a central guiding body making the choices. It is
the same principle that increases the system, information and service quality of online organizations.
However certain conditions apply: the online organization must be equipped to transform the usage
patterns of their users into value. The online organization must be able to amalgamate the information
and interactions of users into something useful. This ability is network facilitation, it is defined as
follows:

• Network facilitation is the extent of the ability of the online organization to facilitate ‘positive
feedback’ through features and mechanisms of the online application.

These features and mechanisms will be aspects of the online application and will primarily consist
of participation features. Without the necessary network facilitation ‘positive feedback’ will not occur
and thus is fundamental in inducing success in online organizations. The participation features can be
further refined into three dimensions, these are:

• Cooperation features, the extent of which the system allows for the collaborative interaction
where users work together to a common goal. Examples are collaborative content editing (e.g.
wikipedia.org), buddy systems (e.g. friends on MySpace.com) and news sharing (e.g. digg.com).
This aspect of network facilitation can increase all aspects of organization quality: system, infor-
mation and service quality.

• Coordination features, the extent to which the system allows for structured interaction between
users, it differs from cooperation in that its presence increases harmonious interaction and syn-
chronizing movement amongst the users of the online organization. The definition put forth by
Malone and Crowston (1994) is: “Coordination is managing dependencies between activities.”
Coordination implies managing the cooperation, and thus coordination aspects are features that
collect information in a structured way so that the data can be used to improve system, informa-
tion or service quality. Examples of coordination features are providing comments and discussion
mechanisms in order to coordinate the content collaboration, or filtering input to comply with
other information formats.
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• Aggregation features, the extent to which the system successfully aggregates the collected informa-
tion into useful added value. This can be information providing personalized navigation methods
and recommendations or filters to guide users in useful news item.

The above dimensions are not completely disjunct, in other words it is possible that aspects mentioned
are overlapping and thus measured twice. However each dimension is sufficiently different in view that
measuring each dimension separately will provide additional perspectives on the quality of network
facilitation.

Network facilitation constructs

The various dimensions of network facilitation have been used as a guide to find causal relations in
the literature, and are presented in Network causal relations (Table 4.2). Network size is the only
cause (the first row), the other constructs in the rows are modifiers of network size on the online
organization’s quality aspects. The existence of the modifying relationships are argued by the sources
that are mentioned in the corresponding cells.

Table 4.2: Network causal relations

Measure Product quality Information quality Service quality

Network size (usage) [136, 117, 15, 8] [136, 117, 8, 15, 69] [8, 31, 69, 117, 136]
Cooperation features [136, 39] [39, 15, 69]
Coordination features [136, 39] [39, 15, 69] [15]
Aggregation features [136, 152] [136, 17, 152] [136]

Modelling choices

The network facilitation features are arguably part of the system quality of the online organization,
however modelling the network facilitators as modifiers of the causal relationships between usage and
system, information and service quality provides a better picture of the effects of positive feedback.
Therefore this thesis chooses to model the network facilitation features as modifiers as can be seen in
Figure 4.6.

Target audience characteristics

As mentioned by a number of researchers [82, 135] the network facilitation features are not the only
factor that induce positive feedback, the environmental conditions must also be right. The largest
aspect of this is how the target audience will respond to the network facilitation. It is easy for par-
ticipation and collaboration efforts to deteriorate into ‘mob’ psychology in which users produce bad
judgment[135]. In these types of situations the cooperation or coordination fail because (in one way
or another) users can be too conscious of the opinions of others and began to emulate each other and
conform rather than think differently. Although for example crowds can collectively be swayed by a
persuasive speaker, the main reason that groups of people intellectually conform is that the system
for making decisions has a systematic flaw[135]. Surowiecki (2004) asserts that what happens when
the decision making environment is not set up to accept the crowd, is that the benefits of individual
judgments and private information are lost. The additional aspects are included in Figure 4.6 and
are important factors in creating successful positive feedback. The challenge for online organizations
is to influence these characteristics, either by choosing the target audience wisely or providing suffi-
cient coordination mechanisms to deal with the lack of diversity, over emotion or imitativeness. This
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Figure 4.6: Network effects facilitation modifiers on quality

thesis will omit target audience characteristics, and will leave it to further research to examine these
dimensions. Further investigation into the crafting of network facilitation in relation to target audience
characteristics can be an interesting and useful research area.

4.5 Operationalization

In order to successfully measure the network effects within online organizations the constructs of both
perceived network effects and network facilitation must be made measurable. In this final section of
the network effects literature study the various measures are collected from the literature and expanded
where necessary.

Perceived Network Effect measures

The perceived network effects are measured by surveying the user in regards to his or her expectations of
network effects. The operationalization can take place in a simple survey based on a 5 or 7 point Likert
scale[84]. The items have been inspired by various sources yet not directly present in the current liter-
ature, thus most items have been created or adapted specifically for this thesis. The operationalization
is given in Perceived network effect measures (Table 4.3).

Network Facilitation measures

The network facilitation measures are aimed at capturing an objective measure of the online organiza-
tions network facilitation quality. For this reason a set of measures is developed from the literature and
expanded to fit the online organization. The operationalization is given in Network facilitation metrics
(Table 4.4).

4.6 Strategies

As has been argued above the benefits of gaining control of a network market can render large profits.
For this reason companies try to influence their potential users and try to create as many users as
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Table 4.3: Perceived network effect measures

Measure Item Source

Perceived Externalities PNE1. I expect XYZ to be to have a large amount of users [136, 39, 69, 88]
PNE2. I expect XYZ to be to have the largest amount of users [88]
PNE3. I expect the value of XYZ to be great based on the amount of users [136, 39, 69]
PNE4. I expect compatibility with other users will ensure with XYZ [69]

Indirect Effects PNE5. I expect XYZ will have enough third party support [136, 88, 152, 8, 15]
PNE6. I expect compatibility with other products will ensure with XYZ [15]
PNE7. I expect other companies to also provide support of XYZ [152, 8, 42]

Psychological Effects PNE8. Other people using the system indicates that XYZ is worthwhile [136]
PNE9. I expect other users important to me will use XYZ [136, 132]
PNE10. Other people using the system indicates that XYZ is worthwhile [136, 132, 144]
PNE11. I will use the system if enough other people use XYZ [136]

Table 4.4: Network facilitation metrics

Measure Item (the extent of support for . . . ) Source

Cooperation features NF1. features for users to submit content and collaborate on content [136]
NF5. features for users to participate by interaction [136]
NF2. features for users to help other users
NF3. features for users to provide feedback about the system

Coordination features NF4. control mechanisms for users to provide feedback about the system [117]
NF5. features for users to control their and others users interaction [136]
NF6. features to format users’ input correctly [88]

Aggregation NF7. features for users to filter other users submissions [117]
NF8. understandability of aggregated content [136]
NF9. control mechanisms to filter undesired content [136]

possible in order to reach a critical mass so that their product or technology becomes the prevailing
technology. The basic strategy usually involves trying to encourage the expectation of success of their
own network, while perhaps also trying to discourage the success of rivals[15].

Build an early lead

Network markets tend to display inertia, once a technology is known to have a substantial lead in its in-
stalled base, it is difficult for it to be displaced even by a technically superior and cheaper alternative[21].
Establishing a large installed base quickly and visibly is important[130].

Attract the suppliers of complements

Having complementary goods to a service or product creates a higher value for that service. Because
the amount of (expected) complements can influence buyers’ decisions, firms try to influence suppliers
of complements to supply for their technology or network. These suppliers will want to supply a large
market, so their supply decisions are affected by their expectations about the future size of each network.
Influencing the supply of complements is thus an important tool both for establishing a new network
technology and for competing against a rival[15].
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Communication: influence expectations

Apart from the actual statistics of usage and the demonstrable commitments of suppliers[130] there are
many other ways in which to influence potential customers. Because the expectations of users often
become a reality[67] it is key to influence these expectations[68, 69, 15]. Communication about the
network can be key to influence expectations, in general one firm will try to lower users expectation of
rivals and increase expectations of their own network[42]. One form of this is product announcements
to discourage the growth of the installed base of a rival. However product announcements can cut
both ways: potential buyers of a companies’ products might choose to wait for that better version thus
shutting off it’s current cash-flow. Firms with little or no current sales may be most tempted to use
this tactic; but for the same reason product announcements are likely to have little credibility[15].

Public commitments

Public commitments (to for example low prices) over the long term is another way to convince prospec-
tive buyers that they will get large benefits from joining a particular network[15]. Early sunk expendi-
tures may signal to consumers that a supplier is committed to the development of a network[69].

Standardization

Since there is a lot at stake for firms competition can be fierce, which can also have drawbacks for the
whole industry. Users and other important stake holders can hold off on making a choice. Or a split
between technologies can occur further delaying user adoption until a clear winner emerges[130] . This
can be seen in the current battle between Blu-ray Disc and HD DVD where content creators are split
between both formats, and users are holding off on investing in the next generation video equipment.
Because the prize is so tempting sponsors of may compete fiercely and thus dissipate part of the potential
gains. The alternative to competition is that firms standardize, thus explicitly or implicitly agreeing to
make their products compatible. This does not eliminate competition it merely means competition will
not happen between technologies it will happen within technologies[15].

A decision needs to be made whether or not a standards battle will be fought or if some mutual
agreement can be found. In the case where rival networks are not confident that their network will
prevail they will prefer to compromise and have one network in favour of two separate networks[130].
A networks sponsor would rather have the other firms join their network but would be willing to join
the other’s if the alternative is incompatibility. Persuasion, compromise, low-cost licensing, information
sharing, joint development are all possible ways for firms and industries to reach standardization[130].
The competition will shift from between networks competition to within a network.

If you can’t beat them join them

Smaller firms can adopt entirely the technology of a larger firm thus piggy backing on the size of the
larger network. If one firm is significantly smaller than another or is not confident it will be prevail or
that it play a part in influencing network technology it can choose to simply join their expected winning
rival. In essence smaller firms adopt the largest firm network, and play by their rules. However the
larger firm will try to resist imitation by asserting intellectual property rights, or by changing technology
frequently. If there is a large installed base then the larger firm might be powerless to prevent smaller
firms following and thus compatibility will ensue[15].
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4.7 Implications

The literature studied provides a good base to examine our problem domain of web applications more
specifically. An example of radical growth can be seen in the case of YouTube which displayed the
fastest growth rate of any website[63, 64]. This looks like it could be a case of fast tipping, however
what other forces were at play? We’ll analyze the different strategic aspects of network effects that are
relevant for web applications.

Unique product

The most important thing still remains the inherent value of the service itself. New product and services
must have enough merit for early adopters to start using the product. Thus it is key that the online
service has the potential to fulfill a need that no other established network is fulfilling[26]. Usually the
‘Next Big Thing’ exploits newly emerging technologies, these technologies will make something easy
that was previously difficult[103]. Often the startups that create this sort of new product will first
find their early adopters in different target markets, then gradually shift to the mainstream[21]. Often
products with similar idea’s will compete for the same target market, which pushes competition between
networks to quality of execution. Product features and product quality start to become important as
competitors fight for the early adopters.

In the case of YouTube, their idea was novel and clearly fulfilled an unmet need in the video sharing
market. The market setting was ready for an online video sharing site: digital camera’s and camera
phones that could capture video, emerging clip culture4, ubiquitous broadband, flash video and cheap
bandwidth. However the essence of a product being ready is more inherent to the unique selling point
of the service than technological or network externalities causing success to the service.

Third party adoption

One of the main factors of reaching critical mass is how well a product is supported by third parties[15].
For this reason web applications are releasing open API’s5 so that third parties can connect to their
services. The amount of third parties that use the API of a given web applications will influence users’
expectations. For example Facebook offers more than 5000 applications developed by third parties
to their users. Its main rival MySpace does not (yet) have the ability for third party developers to
create applications within MySpace. Users comparing MySpace to Facebook might be induced to adopt
Facebook over MySpace due to the overwhelming presence of third party applications.

Communication

Another aspect how users can be influenced is simply by talking with them. With todays corporate blogs’
pervasiveness it seems like communication between companies and customers is becoming widespread.
It is not only communicating to customers – with blogs and other communication methods customers
have the option of talking back. And it is not just the medium that has changed, it is also the transparent
nature of the communication, companies are becoming more open regarding their practises, intentions
and future plans. All of this helps users trust companies more, thus influencing their expectations of
future success.

4Clip culture was evident in the events following the Superbowl XXXI when Justin Timberlake and Janet Jacksons

“wardrobe malfunction” was aired only once. Internet users massively searched for this particular clip on YouTube thus

catapulting YouTube’s traffic in the days following.
5An API is an Application Programming Interface, which provides entry for third parties to write software that can

interface with the underlying data and code.
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Standards

Many web applications are seeing that the collective benefits of standards will be greater than the
individual benefits web applications might receive from being proprietary. Thus many standards are
becoming the norm to exchange data, for example the above mentioned API’s are using standards.
Compatibility creates more wealth for all involved. Additionally online users are increasingly becoming
more selective in their technology choices and have begun to distrust possible vendor lock-ins due to the
switching costs. An example is the pain experienced by windows users in switching to other platforms:
many documents and files became unusable. This has changed in recent years due to standardization
between platforms. A lack of choice due to possible vendor lock-in is something customers have become
weary about.

Communication quality

Communication quality is important in influencing trust and perceived externalities, it can also be key
in inducing psychological effects, in this thesis the communication quality has been assumed as being
part of the service quality, however for better explanatory power it might be useful to introduce it as
an additional construct. More research will have to be done to correctly model communication quality,
for example marketing has much research in this area. Subsequent studies should examine the influence
and importance of online organizations communication in influencing technology adoption decisions.

Incentives

For network effects to be created it is important for customers to have an incentive to create added
value. Often added value can be derived from usage behaviors directly, such as the amazon book
recommendations. Usually users will have to interact specifically for the purpose of adding information
value for other users it is important that the correct incentives are there to add value and not detract
value. Thus in order to have positive feedback that leads to increased system, information and service
quality users must be offered some form of motivation. The correct incentives can be built into the
system quality by offering discounts, free access or psychological effects such as karma. Further research
is needed to correctly provide accurate constructs of measuring incentives and how it relates to network
effects.

4.8 Network effects conclusion

This chapter analyzed the existing literature on network effects. It first provided an overview of the
characteristics of network effects in other fields such as economics and psychology. It explained the
direct causes of network effects and extracted from the literature their causal relation to the existing
constructs in technology adoptions theories, and the causal relationships between network facilitation
and the online organization’s quality aspects. Subsequently the relationships were operationalized and
measures were synthesized from literature. The implications of network effects for online organizations
were also provided although much more research needs to be done to sufficiently answer these questions.
In summary the following conclusions regarding network effects can be made:

• Network effects are relevant to the success of online organizations in two ways: (1) directly affect-
ing the quality of the online application by turning usage into additional value by incorporating
network facilitation (participation features) and (2) perceived network effects influence user adop-
tion of the online application.
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• Perceived network effects are the most important aspect of creating positive feedback, the per-
ceptions of users are thus a very important factor in the success of online organizations. A small
difference, in either perception or reality, will be magnified so that certain firms gain large market
shares and dominant technologies or products can be hard to displace.

• The initial benefits that a new innovation carries must have enough inherent value to lure users
of existing products away. If this is the case then (a) users’ expectations of network size will be
positively influenced and (b) it will motivate users to help grow the network.

• Measuring network effects can be done by applying two sets of metrics that measure (1) the
perceived network effects constructs: perceived externalities, indirect effects and psychological
effects and (2) the network facilitation constructs: cooperation, coordination and aggregation
features.

• To succeed competition on two fronts might be necessary. Subsidizing one side of the market
in order to increase profits in the other side of the market. Free services for users and online
advertisement revenue is an example.

• Strategies for inducing network effects include: product uniqueness, support for third party adop-
tion, communication levels and quality, applying standards and providing adequate incentives.



Chapter 5

Trust

5.1 Introduction

Trust has been extensively researched within computer science, spanning a wide diversity of disciplines
such as security and access control, reliability in complex systems, and decision making under uncer-
tainty. The concept of trust in these different research areas vary in how it is represented, computed,
and used. This chapter aims to provide an overview of how the extensive literature has employed trust.
It will review the extant literature and narrow it down into relevant aspects of trust for the online
organization. I will identify the causes of trust and integrate them into an updated UTAUT model,
providing an updated relational model as well as presenting measures of the trust constructs. Finally
the Trust conclusion (section 5.9) gives a summary of the main findings in this chapter.

Trust research questions

The research questions presented in Introducing trust (subsection 2.2.4) are repeated here:

1. How important is creating trust in improving success?

2. How can trust be included in the success models?

3. What are the causes of trust? What key influencing factors of trust should also be included?

4. Is ‘trust’ a cause to ‘intent to use’?

5. How does trust relate to Network effects?

Trust context

In order to answer the first question on the importance of trust it is useful to view trust in a societal
context, before narrowing down the trust scope to online organizations. Trust plays an important
part in creating wealth in society: it enhances “the ability of entities to associate”[44]. Association is
interaction between entities such as people, organisations, governments or systems. It is rare that any
form of interaction is without risk, in order to overcome this risk one or both parties must undertake
some form of trust[44]. Traditionally customers have been able to form opinions of vendors by tangible
factors such as store fronts, staff and browsing products prior to purchase. These opinions ultimately
lead to an idea of trust on which customers subsequently act. On the web gaining such experiences are
different to the lack of physical presence. The online consumer cannot personally inspect products or
services and does not know what the online organization will do with the personal information that is
collected during the interaction process. The internet’s low-entry barriers allow untrustworthy parties

47
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to explore online business opportunities increasing the risk for customers. The web motto “Anyone
can say anything about anything” makes the web a unique source of information, but also “limits [the
web] in its ability to offer high-trust persuasive communication”[60]. Trust is critical to the study of
online business because it has a significant effect on consumer behavior[85] and thus on the success of
any online organization[119, 62]. Although the focus is on empirical findings, first the basic question
addresses why trust is so important for online organizations. The analysis in this chapter relates to
customer technology adoption decisions as this is the prime aim of the online organization: to get users
to use the services of the online organization. In this thesis the context of trust is that of (potential)
users choosing whether or not to use the services of a particular online organization; i.e. it is an adoption
choice. Because trust influences technology adoption choices of customers, this chapter works toward
introducing trust constructs into the existing UTAUT constructs.

5.2 Literature study

This chapter presents findings regarding trust, narrows the findings down in explaining how it applies
to online organizations. The literature reviewed in this section is presented in Appendix B including the
details regarding the publication, arguments and constructs. The literature study was performed as a
qualitative means to identify relationships and constructs in order to synthesize new causal relationship
that have explanatory power to identify success causes for online organizations. The results are presented
throughout this chapter and causal relationships and measures are modelled based on the literature
studied.

5.3 Uncertainty

A consensus of the definition of trust has not been reached in literature, and one will be given in
this chapter – see Defining trust (5.7). Before we arrive at this definition a common foundation of
constructs and dimensions is presented. A fundamental theme is that trust only exists in uncertain and
risky environments. “The need for trust only arises in a risky situation”[91], trust would not be needed
if actions could be undertaken with complete certainty and no risk. In answering the question posed
at the beginning of this chapter of why trust is important, uncertainty of the online environment plays
a major role. In a virtual environment, such as the internet, the level of uncertainty is higher than in
traditional settings[58]. Internet-based interactions can bring about several risks that are caused by
two kinds of uncertainty:

1. System-dependent uncertainty comprises events that are beyond the direct influence of the cus-
tomer or online organization and can be characterized as environmental uncertainty. It is the
implicit uncertainty of using open technological infrastructures (such as the internet) for the
exchange of information. Environmental uncertainty is caused by forces and complexity in the
environment[91]. In the context of electronic commerce this uncertainty primarily relates to po-
tential technological sources of errors and security gaps. The smooth and secure processing of
online interactions depends on the functioning of underlying system, which is the hardware, soft-
ware, as well as the security of internet connection services (including security protocols etc). For
online organizations high uncertainty points are the end points such as the client system of the
user, the server(s) of the online organization and, if applicable, third party servers, such as a
possible payment transaction service. The user can directly control security only within his own
system but not in the systems of other parties involved in the interaction. online organizations can
try to reduce system-dependent uncertainty by using encrypted transactions, installing firewalls,
utilizing authentication mechanisms and ensuring privacy seals and disclosures[111].
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2. Transaction-specific uncertainty relates to the potential behaviours of the online organization
in the transaction process from the perspective of the consumer. It can be seen as a kind of
uncertainty that results from decisions of customers caused by not knowing how reliable the online
organization is. Weiber and Adler (1995) call this “an asymmetric distribution of information
between the transaction partners”[148]. This information relates to the quality of products, the
quality of service (e.g. will a product be delivered as promised) and is the online organization
really what they make out to be. The quality assessment of an online organization is often
more difficult than in traditional markets[58]. In situations where buying decisions are made in
a computer-mediated environment many elements of physical appearance, personal interaction
or physical location disappear or are inapplicable (e.g. a store front, staff, tangible products)
that are used in the real world[13]. Several authors have argued that the acting on trust and
searching for information are alternative mechanisms to absorb uncertainty [89, 44, 149]. Simply
put, the more a person trusts in a given situation, the less additional information is needed to
make a certain decision. On the other hand, if there is little trust, there will be the need for more
complete information in order to reduce system-dependent and/or transaction-specific uncertainty
and to create more trust. The perceived level of uncertainty and the possible adverse outcomes
(risk) of an action influence the balance between trust and information needed for coping with
uncertainty[138].

The importance of trust

In the early stages of the adoption of the Internet we have seen a push to provide both improve-
ments in technology and increasing information concerning the basic functioning and security of the
internet in order to reduce system-dependent uncertainty[13]. The advancement and maturity of in-
ternet technology in areas such as security, broadband, connection quality has decreased the level of
risk perception of end users regarding system-dependent uncertainty. Because of this the perceived
uncertainty levels by customers have shifted towards transaction-specific uncertainty. This means that
providing information concerning characteristics and processes of the online organization have become
paramount to further reduce transaction-specific uncertainty. A situation where al parties have perfect
information is unattainable, however the function of trust is that perfect information is not necessary.
Exercising trust means that users will act favourably for an online organization even if they don’t have
all the information regarding the online organization’s potential behaviour, as long as the gap isn’t
too large. Thus we can conclude that it is key that online organizations provide enough information
for users to be able to bridge the remaining uncertainties with trust1. Trust plays a central role in
helping consumers overcome perceptions of risk and insecurity. Trust makes consumers comfortable
sharing personal information, making purchases, and acting on online organization’s advice – behaviors
essential to widespread adoption of e-commerce[96]. Therefore, trust is critical to both researchers and
practitioners.

5.4 Types of trust

In computer science, trust is a widely used term whose definition differs among researchers and appli-
cation areas. Studying trust online is particularly difficult because of the multiple contexts in which
trust interactions take place[95]. Prior research on e-commerce trust has used diverse, incomplete, and

1This often means that people that have the most information (or knowledge - such as technology enthousiasts) will

be the first to use a product, not necessarily because they are the most trusting but because for them the risks are lower.

This also means however that the engineering of trust will change based on where in the product life cycle the online

organization is. This is because the target adoption audiencee will change and will be susceptible to other impulses see

Theoretical contribution (chapter 6) for more information on the implications of the technology life cycle.
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inconsistent definitions of trust, making it difficult to compare results across studies[58] and found the
concept of trust difficult to quantify with a single definition[13]. Trust is variously defined as ‘confident
expectation’[111], ‘a willingness to be vulnerable’[91], ‘a general positive attitude’[95]. Trust in systems
and trust in individuals are assimilated as if this is unproblematic. Before I give the definition of trust
used in this thesis it is helpful to identify different forms of trust, and specify the context of how trust
can be seen for online organizations. Grabner and Krauter (2003)[58] identify three forms of trust:

1. System trust is trust whereby a system is assumed to be operating in a predictable way (e.g.
legal systems or electronic commerce systems are expected to function)[89]. This impersonal form
of trust primarily helps to reduce system-dependent uncertainty, but it can also influence the
perception of transaction-specific risks. It can be assumed that in the early stages of the adoption
of new technologies such as the Internet online trust might have more to do with the general
reliability and the functioning of the technology whereas in later stages, trust may depend more
on differences in an online organization’s implementation of their services.

2. Institutional trust is trust in which formal mechanisms are used to provide trust that does not
rely on personal characteristics or on a past history of exchange[158]. Institutional trust helps
to reduce both system-dependent and transaction-specific uncertainty[58]. In e-commerce new
intermediary mechanisms such as trusted third parties play an important role, as they can help to
promote trust among trading partners, minimize misrepresentation of product and service quality
and encourage consumer confidence in conducting online business. This construct can be modelled
as a belief about the reliability and security of an e-commerce systems based on its credentials
from third parties. With the growth of trusted third parties and the increasing sophistication of
the relevant technology, consumers’ concerns about security of credit card numbers and personal
data are likely to diminish in the near future.

3. Interpersonal trust is trust that is applicable to a relationship between (at least) two parties –a
trustor and a trustee – and is personal in nature[123]. The object of trust is another person or a
group of persons, but not an abstract or technical system. In the literature on trust in e-commerce
usually the buyer is seen as the party who places him or herself in a vulnerable situation[14, 13].
The online organization then is the trustee, the party in whom trust is placed and who has the
opportunity to take advantage of the trustor’s vulnerability. To understand why a given party
will be judged as trustworthy corresponding characteristics of the trustee which inspire that trust
must be examined.

Trust area scope

In this thesis the context of trust is that of (potential) users choosing whether or not to use the services
of a particular online organization; i.e. it is a technology adoption choice. In this context system trust
is something that online organizations have little or no control over. Institutional trust is important for
online organizations in that in having adequate third party credentials (such as security certificates) it
will require less trust in order to qualify as a potential trustee. However the most important area of
trust is that of personal trust: it is by this trust construct that the technology adoption decisions are
influenced. For this reason institutional and system trust, will be left out of scope of this thesis and the
focus will be on how to increase personal trust.

5.5 Trust constructs

After establishing the importance of trust and the relevant type of trust for the online organization.
This chapter will now turn to more specific aspects how trust affects technology adoption for users.
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Figure 5.1: Proposed Trust model

Trust constructs will distilled from the literature and are introduced here.

Trust in online organizations

Judging trustworthiness means understanding what characteristics of the trustee (in our case the online
organization) inspire confidence with the trustors (in our case online consumers). When discussing
trust in the context of e-commerce it makes sense to regard online organizations as entities that act in
a particular way in order for trustors to trust them. From this perspective organizations such as online
organizations can be seen as objects of trust. This organizational trust can be treated as a sub-construct
of interpersonal trust. McKnight and Chervany (2000, 2002, 2002a) have proposed a trust typology that
comprises different forms of interpersonal trust[96, 95, 94]. They distinguish between the constructs
trusting beliefs and trusting intentions, other authors have introduced perceived risk and propensity to
trust as trust constructs[89, 91]. These constructs and their causal relations will be explained in this
section, the overal model of trust can be seen in Figure 5.1.

Trusting beliefs

In the context of e-commerce trusting beliefs include the online consumer’s beliefs and expectancies
about trust-related characteristics of the online organization[95]. The online consumer wants the online
organization to be willing and able to act in the consumer’s interest, to be honest in transactions (and
not divulge personal information to unauthorized third parties), and to be capable of delivering the
offered goods as promised. Mayer et al. (1995)[91] have found that ability, benevolence and integrity
explain a major portion of a trustee’s trustworthiness2. These constructs are defined as follows:

2Mayer et al. also note that Aristotle’s Rhetoric suggests that a speaker’s ethos is based on the listener’s perception of

three things: intelligence; character (reliability, honesty); and goodwill (favorable intentions toward the listener). These

aspects provide an interesting parallel with the factors of ability, integrity, and benevolence.
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1. Ability refers to the trustor’s perception of trustee’s competencies and knowledge salient to the ex-
pected behavior[91]. Such perceptions may be based on prior (firsthand or secondhand) experience
or institutional endorsements (such as academic titles or ISO 9000-certification). In e-commerce
contexts, user perceptions of firm’s ability are based on two related beliefs: (1) whether the firm is
competent (expert or skilled) enough to perform the intended behavior, and (2) whether the firm
has access to the knowledge required to perform the behavior appropriately. Perceived lack of
these beliefs can undermine perceptions of the trustee’s ability. Ability is domain-specific in that
trustees highly proficient in one area (and trusted with behaviors in that area) may be viewed as
having little aptitude or experience in other areas. For instance, we trust doctors with medical
treatment but not with retirement planning! Likewise, firms with demonstrated or perceived do-
main expertise in a certain area (such as banking) are more likely to be trusted by users in that
area than those with less perceived expertise. To overcome this perception, newer online organiza-
tions attempt to “signal” their ability to users by publishing information that directly subscribes
their ability, such as the number of accounts or customers they have, items sold, domain expertise
(blogs about mortgages) and additional information that would increase the customers perception
of the organizations ability.

2. Benevolence is the extent to which a trustee is believed to intend doing good to the trustor, beyond
its own profit motive[91]. A benevolent trustee would help the trustor, even when the trustee is
not required to be helpful or is not rewarded for being helpful. Benevolence introduces faith
and altruism in a relationship, which reduces uncertainty and the inclination to guard against
opportunistic behaviors. For example, Textdrive.com provides reduced hosting rates for open-
source initiatives and small freelancers, whereas Google and Yahoo both offer many tools free of
charge as a download for developers (such as Google’s Webtoolkit3 and Yahoo’s User Interface
toolkit4). However, in many e-commerce contexts, it may be difficult to anticipate user needs
for designing benevolent services or it may be overly expensive to deliver such services. In such
circumstances, benevolent firms should at the very least: (1) demonstrate empathy toward users’
concerns and needs, and (2) proactively make good-faith efforts to resolve user concerns[91].

3. Integrity refers to the trustor’s perception that the trustee will adhere to a set of principles or rules
of exchange acceptable to the trustor during and after the exchange[91]. Ability in a particular
domain is not adequate for building trust, trustees must also be relied on to fulfill obligations to
trustors. Perceived integrity instills trustor’s confidence in trustee behavior and reduces percep-
tions of risk. In e-commerce contexts, rules of integrity refer to: (1) conduct of online transactions,
(2) customer service policies following a transaction, and (3) the online organization’s use of pri-
vate user information[91]. However, the specific rules are context-dependent. For instance, in
the case of online retailing, rules include timely shipping of products, timely and accurate billing,
and maintaining confidentiality of personal information, whereas online brokerage rules include
providing accurate quotes, timely execution of client orders, and timely notification of fulfilled
trades. online organizations may build integrity perceptions by explicitly stating their rules of
exchange (such as, shipping policies, merchandise return policies, customer data privacy policies)
on their Web sites, keeping customers informed of any change in rules, and unfailingly abiding by
those rules. Note that adherence to any set of rules is not adequate; such rules must be perceived
by the trustor as being fair and reasonable. Integrity is similar to honesty, fairness, credibility,
consistency, predictability, reliability, and dependability dimensions proposed in the literature.

3See “http://code.google.com/webtoolkit/”
4See “http://developer.yahoo.com/yui/”
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These three trusting belief constructs are causes of trusting intention and can be modelled as such
(See Figure 5.1).

Perceived risk

There is no risk taken in the willingness to be vulnerable (i.e., having an intention to trust), but risk is
inherent in the actual behaviour following the willingness to be vulnerable. One does not need to risk
anything in order to trust; however, one must take a risk in order to engage in trusting action. The
fundamental difference between trusting intentions and trusting behaviors is between a “willingness”
to assume risk and actually “assuming” risk[95]. Trust is the willingness to assume risk; behavioral
trust is the assuming of risk, and the acting upon it[91]. This critical differentiation highlights the
importance of clearly distinguishing between trust intentions and actual use behaviour[111]. Perceived
risk is the consumer’s subjective belief of suffering a loss in pursuit of a desired outcome[11]. It is the
perceived risk of using a system that will prevent users from using a technology, however trust can
influence the perceived risk and thus lowering it to a level that could drive more users (See Figure 5.1).
Whether or not the trustor will take a specific risk is influenced by trusting beliefs, trusting intentions
and by the perceived risk of the trusting behaviour. Trust-related behaviour can be described as a risky
advance concession in the expectation of a positive outcome without any explicit contractual security
or control measure against opportunistic behaviour[58]. The probability that the online consumer
will make a risky advance concession in a specific situation (e.g. providing his credit card number
or other sensitive information) depends considerably on his assessment of the trustworthiness of the
online organization, but also his assessment of the functional aspects of the online organization (e.g. the
perceived performance), and on his general disposition to trust[14, 95, 58]. The higher the uncertainty
factors are the higher the perceived risk will be, these uncertainty factors can be any of the previously
described uncertainties.

Propensity to trust

Trust can also be conceptualized as independent of a trust object, that is trust not being between
persons, groups or ogranizations. This form of trust is the general tendency consumers have in trust-
ing anything and is called ‘propensity to trust’[95]. This construct finds its roots in psychology and
recognizes that people develop generalized expectations about the trustworthiness of other people. Dis-
positional trust is proposed to be a stable factor that will affect the likelihood a person will trust other
individuals or groups of individuals[91]. Thus online organizations cannot influence dispositional trust
by applying certain trust building strategies or measures. However, indicators for dispositional trust
should be included in empirical studies either as moderating variable or as cause of trusting beliefs and
intentions[58]. The propensity to trust is modeled as a modifier of the trusting beliefs and can be seen
in Figure 5.1. Even though propensity to trust is an important trust construct, the rest of this thesis
will not return to this aspect of trust. It is left to future research to examine the importance and effects
of this construct in differing target audiences, phase in the product life cycle and other dynamics.

5.6 Trust dimensions

In addition to the trust constructs discussed in this chapter there are a number of other dimensions
that are important and relevant when studying trust for online organizations. The first dimension
that is relevant is the level of interaction and its relation to perceived risk. Secondly trust is not a
static phenomenon, it is a dynamic concept that changes over time, this section will define this thesis’
perspective on trust’s time dimension. Lastly there are a number of constructs discussed in the literature
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that have not been included in the constructs previously discussed. This section will shed light on these
choices and provide reasoning behind these omissions.

Types of interaction

One of the variables in the D&M model is usage. It is useful to provide further detail of this variable
by specifying different types of interaction a user can have with the system.. The uncertainties online
consumers experience depends on their expected level of interaction. There are a number of levels of
interaction a consumer can have, the risk a customer experiences will depend largely on the type and
extent of interaction that a user has with the online organization. Pavlou (2003) identifies three levels
of interaction, McKnight et al. (2002a)[96] discern a fourth. These four levels of interaction are:

1. Information retrieval all interaction between a user and the online organization where the infor-
mation flows one-way, from the online organization to the user. It encompasses such interactions
as browsing, searching the online organization’s site, all product or service inquiries, gathering
information. This is the lowest level interaction and only costs the user time, effort and/or atten-
tion.

2. Information sharing all interaction where information flows back from the user to the online
organization. The information that comes from the user could be anonymous low-risk information
information such as ratings (of products or news stories), anonymous comments and feedback
systems. This also includes automatic information exchange that is intentionally or involuntarily
captured through cookies, log-data, and data-mining tools. The information shared could be less
anonymous and more time consuming such as registering for a site, providing product reviews,
and usually involves some sort of personal information exchange (such as an email address). This
level of interaction will cost the user not only time, effort and attention but users also risk their
privacy by providing (possibly sensitive) personal information.

3. Purchasing interaction where consumers provide a financial transaction for services. The final step
involves provision of private and monetary information, such as credit card information, actual
purchase preferences, and payment and address information, in order to complete the purchase
of a product or service. This step requires the users time, effort, attention, personal sensitive
information and money.

4. Acting on advice the last type of interaction is even more pervasive and pertains to users behaviour
outside of the interaction: namely that consumers will act on advice received online. This could
be aspects such as a dating service or a legal advice service. This type of interaction could require
the same costs of the users mentioned in the above interactions but additionally adds a higher
risk that legal advice could turn out wrong, or a blind date could be a serial killer.

Generally speaking online organizations try to motivate users to increase the level of interaction. The
extent and level of use will also depend on the type of service that the online organization is offering. For
example Wikipedia5 is primarily used for information retrieval; only 1% of their frequent users actually
contribute information to the site, by adding or editing content. These editors can make anonymous
contributions but usually have user accounts and help co-create the Wikipedia initiative by editing
and reviewing entries. Wikipedia is not an online vendor or a commercial enterprise, thus influencing
users to purchase items is not on the agenda. However Wikipedia is an open source initiative that does
actively pursue financial contributions from its visitors. This is one example where the interaction is
pushed toward a higher level of interaction that fits the online organization.

5See “http://www.wikipedia.org/”
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Time dimension

Another important question that has only been sparsely addressed in the research of on-line trust is
the fact that trust is not a static but a dynamic phenomenon[95]. Different phases of trust can be
distinguished [124] the phase of trust building, where trust is formed; the phase of stabilizing trust,
where trust already exists; and the phase of dissolution, where trust declines. Because the focus of this
thesis is on consumers’ technology adoption decisions, the relevant trust phase is initial trust. Initial
trust is trust in an unfamiliar online organization, one with whom the consumer has no prior experience.
Unfamiliar actors are those that do not yet have credible, meaningful information about each other[96].
Interaction over time provides credible, meaningful information. In the context of web-based commerce,
such information is gained only after the trustor (a web user) has engaged in trust-related behaviors
(e.g. purchasing or any form of interaction) and had the opportunity to assess the trustworthiness of the
vendor by observing the consequences of those behaviours. Thus, the period during which a consumer
visits and explores an online organization for the first time lies within the domain of initial trust.

Consider, for instance, a supplier-buyer relationship. The buyer may believe that a supplier is able
to provide a quality product in a timely fashion. However, this belief only asserts that the supplier
could perform. This does not mean that it will perform, and, therefore, the supplier will not necessarily
be trusted. The perception that the supplier has integrity suggests that it will fulfill agreements as
promised. Yet even if there is an agreement, if the supplier’s ability to deliver is questionable, it
will not be trusted. If the supplier is perceived as benevolent, it will have a strong desire to serve this
particular buyer’s needs. If the supplier’s integrity is suspect because, for instance, its track record with
other firms is inconsistent with its stated policies, trust will again be lacking. As the perception of each
of these factors increases, we would expect an increase in willingness to take a risk in the relationship.
This illustrates the importance of online organizations to try to influence users’ perceptions by applying
to their trusting beliefs.

Discussions on trusting belief constructs

Some researchers have included predictability as an additional trusting belief construct, and although
there is clearly a relationship between predictability and trust the association is ambiguous[91]. Pre-
dictability can be defined as the ‘consistency of trustee behavior’[93]. However to be meaningful, trust
must go beyond predictability. To combine the two is to suggest that a party who can be expected to
consistently ignore the needs of others and act in a self-interested fashion is therefore trusted, because
the party is predictable[91]. What is missing from such an approach is the willingness to take a risk
in the relationship and to be vulnerable. Additionally, the focus in this thesis is on initial trust and
predictability would be more relevant to a model of trust in ongoing interactions between a user and
vendor.

Other criticisms have included that integrity and benevolence are strongly correlated and thus should
be combined. Because the “time” dimension plays an important role in the significance of the variables
in the model, the following situation can explain the strong correlation (adapted from [126]):

1. Propensity to trust will be an important factor at the very beginning of the relationship.

2. Judgments of ability and integrity will form relatively quickly in the course of the relationship: “the
effect of integrity on trust will be most salient early in the relationship prior to the development
of meaningful benevolence data”[91].

3. Benevolence judgments will take more time to form: “the effect of perceived benevolence on trust
will increase over time as the relationship between the parties develops”[91].
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In a discussion of several empirical studies by Schoorman et al. (2002) observed that the findings
as a whole were completely consistent with the model. Research conducted in laboratory settings are
more likely to show a high correlation between benevolence and integrity because those relationships
did not have the time to develop any real data about benevolence. In situations where the parties had
longer relationships, benevolence and integrity were more likely to be separable factors[125].

5.7 Modelling trust

The three dimensions of trust (ability, benevolence and integrity) influence customer decisions in their
technology adoption decisions. For managers to better understand the importance of trust on (potential)
customers’ technology decisions, they must also understand the influence of trust constructs on existing
constructs of technology decisions. Therefore it is necessary to analyze the effects of trust on network
effects and extent the technology adoption model with the trust concepts.

Defining trust

After narrowing down the various meanings and types of trust we can (finally) present a more precise
definition of trust that is applicable within the problem domain of online organizations. Keat & Mohan
(2004) [70] narrow down trust in a similar manor (also in an e-business context) as perceived trust: the
degree to which a user sees an online organization as being trustworthy, and disposition to trust as a
user’s likelihood to trust others. This thesis will employ the following definition for trust: “a consumer’s
willingness to accept vulnerability in an online transaction based on their positive expectations regarding
an online organization’s future behaviors” – adapted from Kimery (2002)[73].

Effects of trust on network effects

Although the literature provides very few explicit links between trust and network effects, intuitively
there is an overlap. Some constructs and causes of trust, are similar to causes or consequences of network
effects. For example perceived ability can be argued to have causal effects on perceived externalities
due to the fact that it is a trusting belief of the user regarding the quality of the online organization.
This same belief will partially form the users views on whether externalities will occur[104]. That is if
a users trusts an online organization to have the ability to create useful products, it will also find the
online organization more likely to start having positive feedback effects. The same reasoning goes for a
relationship between perceived ability and indirect effects. This relationship can be seen in Figure 5.1
and has been abstracted in Figure 5.2.

Model trust into UTAUT

Extending UTAUT with new trust constructs (i.e. trusting intentions and perceived risk) it important for
these constructs to be operationally consistent with other, previously described variables (i.e., expected
performance and intention to use). According to Ajzen and Fishbein (1980) when extending a model it is
important that new variables be compatible with the model’s existing ones [5]. First, trust and perceived
risk in an online organization deal with a single transaction decision (task-specific) bounded by the
surrounding circumstances (which are context-specific) at a single point in time (and thus time-specific).
UTAUT’s variables ‘expected performance’ and ‘effort expectancy’ also deal with a single technology-
acceptance decision in a given system at a single point in time. Second, while objective reality may play a
role, trusting intentions and perceived risk predominantly deal with a subjective interpretation of actual
trustworthiness and risk, given limited information about reality. Similarly, expected performance and
effort expectancy deal with a user’s subjective assessment of usefulness and ease of use, given limited
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Figure 5.2: Adding Trust and Network effects constructs to UTAUT

knowledge of the real-world artifact (e.g., the system). Trusting intention and perceived risk are at
the same level of abstraction as the UTAUT variables, namely the user’s perspective, which measure
general beliefs without specifying the system’s precise details. Similarly, trust and perceived risk are
general perceptions regardless of the precise details of the online organization’s characteristics. The
resulting model is presented in Figure 5.2.

Trust causal relationships

The causal relationships found in the literature are provided in Trust Causal Relationships (Table 5.1),
here the rows are the independent variables that have a causal relationship with the columns according
to the corresponding cells author.

Table 5.1: Trust Causal Relationships

Construct Trusting intention Intent to use Perceived risk Use behaviour

Ability [91, 93, 16, 155,
126]

Benevolence [91, 93, 16, 155,
126]

Integrity [91, 93, 16, 155,
126]

Disposition to trust [93, 51, 95, 16, 96,
58, 155, 22, 126]

Trusting Intention [91, 95, 58, 53, 155] [91, 95, 58, 139,
111, 155]

[51, 98, 96, 58, 53,
111, 22]

Intent to use [91, 94, 95, 16, 58,
139, 111, 22, 126]

Perceived risk [96, 58, 139, 53,
111, 155]
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Trusting beliefs’ causes

As previously presented the three factors of ability, benevolence, and integrity can contribute to trust for
an online organization. These three factors are perceptions an online consumer has regarding the online
organization, how these perceptions are formed is based on the system, information and service quality
of the online organization. The causes of the trusting beliefs are important to analyze in order to provide
hooks for managers to influence customers technology adoption choices. If we look at the example of
Amazon.com, users will form their perceptions on Amazon’s ability, benevolence and integrity based
on the supplied information, their system functionality and perceptions of service levels. These quality
constructs of the online organization will influence an online consumer through characteristics such as
openness of communication, functionality, service levels etc. The influence of the system, information
and service quality will be further expanded in Theoretical contribution (chapter 6) where a cohesive
view on the constructs of success are presented in one overal model.

5.8 Operationalization

Trust measures

The items used to operationalize the construct of trust came from a number of sources. Because
negatively worded trust items tend to factor separately into distrust [105], which is conceptually separate
from trust [94], the measures for trust in this thesis have all positively worded items. The trusting
beliefs items were adapted from scales reviewed and summarized in [95]. In selecting items, I tried
to capture the aspects of the belief that were most relevant to the online organization context. Thus,
for competence, perceptions of how well the online organization did its job or how knowledgeable the
online organization was. The integrity items captured perceptions of online organization’s honesty,
truthfulness, sincerity, and keeping commitments (reliability/dependability). Finally, the benevolence
items focused on the online organization acting in the customer’s best interest, trying to help, and being
genuinely concerned.

Table 5.2: Trust causes

TRUST BELIEF MEASURES Source

1. Competence
(C1). . . . is competent and effective in providing . . . . [95]
(C2). . . . performs its role of giving . . . very well. [95]
(C3). Overall, . . . is a capable and proficient . . . provider. [95]
(C4). In general, . . . is very knowledgeable about . . . . [95]
—————————————— ——–
2. Integrity
(I1). . . . is truthful in its dealings with me. [95]
(I2). I would characterize . . . as honest. [95]
(I3). . . . would keep its commitments. [95]
(I4). . . . is sincere and genuine. [95]
(I5). . . . has enough openness about their business practises. [95]
—————————————— ——–
3. Benevolence
(B1). I believe that . . . would act in my best interest. [95]
(B2). If I required help, . . . would do its best to help me. [95]
(B3). . . . is interested in my well-being, not just its own. [95]
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5.9 Trust conclusion

This chapter analyzed the existing literature on Trust and introduced it into the existing technology
adoption model UTAUT. It first provided an overview of the different types of trust from a broad
perspective. The trust literature is fairly broad in its definition of trust, and after explaining the
constructs of trust a definition was given. The various additional trust dimensions were also discussed
shortly. From the literature the trust constructs were amalgamated into the existing UTAUT model
and an overview of the causal relations was provided.

In line with the research questions listed at the beginning of this chapter, some conclusions regarding
the role of trust in the success of online organizations can be made. They are listed here:

• Trust plays a central role in helping consumers overcome perceptions of risk and insecurity. Trust
makes consumers comfortable sharing personal information, making purchases, and acting on
online organization’s advice – behaviors essential to widespread adoption of e-commerce

• To understand why a given party will be judged as trustworthy corresponding characteristics of
the trustee which inspire that trust must be examined. The most important area of trust is that of
personal trust: it is by this trust construct that the technology adoption decisions are influenced.

• In order to influence trust intentions, the trusting beliefs must be influenced. These trusting
beliefs consists of ability, benevolence, and integrity. The quality factors of the online organization
(system, information, service and network facilitation quality) in turn influence the trusting beliefs.

• Trust is also essential in influencing perceived network effects’: the ability and benevolence of an
online organization have a positive causal relation to the perceived network effects.



Chapter 6

Theoretical contribution

6.1 Introduction

As stated in Research issues (2.2.1) this thesis aims to unify existing theory and improve the under-
standing of success in online organizations. Existing literature covers network effects, trust and IS
success rather extensively. However there is no integral and cohesive model that covers all these aspects
combined. This chapter aims to fill this gap by presenting a framework that will unify the existing
theory into one overal model. The presented theoretical model provides five perspectives on success:
the organizational view, the user view, the adoption influences view, the positive feedback view and a
life-cycle view. Each window of the model is presented, discussed and will show how the model can
help an online organization. Lastly the various constructs of the model will be operationalized with
measures that can be used to identify weaknesses so that the necessary actions can be taken.

6.2 Success prediction and induction framework

The overal purpose of the framework is to help organizations increase the success of their online appli-
cations. To fulfill this purpose three (sub)goals are identified:

1. Identify weaknesses and offer discernment where changes must be made. This is done by applying
the overal model to an online organization. The outcome will be a set of values that together
provide a balanced scorecard of success. By identifying where the organization can improve a
large step towards improving these weaknesses can be made.

2. Induce success by understanding the complex dynamics at play. Understanding what the causal
relations are will help decision makers improve the correct area’s of their organization’s products.
After identifying the weaknesses, the presented model will provide tangible clues what area’s must
be improved in order to improve overal success.

3. Aims to predict success by providing decision makers with understanding of the dynamics as they
create their online applications. This goal of the framework relates to predicting where weaknesses
might occur so that managers can take actions before they occur.

In summary the practical aim of the framework is that is helps to predict and induce success. For
this reason the framework presented in this chapter will be called the Success Prediction and Induction
Framework (henceforth SPIF).

60
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Figure 6.1: Five windows

6.3 Five windows

The SPIF model incorporates five perspectives on success. Each window adds a distinct set of causal
relations that further the understanding of success. Figure 6.1 provides an overview of the windows
and how they relate to each other. The first window is the view of the organization, this view is an
overal view that provides context for the other views. The second view is the user perspective, this
view deals with technology adoption dynamics that users experience. The third and fourth views tie
the organization and user view, by defining relationships between the views. Lastly the life-cycle view
offers the perspective that in some phases certain relationships are more important than others. For
example early in the life-cycle, facilitating network effects will be less important than influencing early
adopters.

Together the windows provide an overal and balanced view of success within the online organiza-
tion. The SPIF model includes objective quality characteristics (Window 1), perception characteristics
(Window 2), characteristics that indicate an organizations effectiveness of influencing users (Window 3),
characteristics that indicate network facilitation (Window 4) and a time dimension that helps identify
priorities (Window 5). Each perspective will be explained independently in the next subsections.

6.3.1 Window 1: Organizational view

The organizational view of success provides the foundation for the SPIF model. It is based on the
D&M model of IS success, using an existing theory as the basis for this model. The missing relationship
of Network effects identified in Chapter 4 has been included. The causal relationships can be seen in
Figure 6.2. This window is the broadest window and on its own will provide a balanced view of success
of the online initiative.

The organization only has direct influence in how it shapes its online applications by its system,
information and service quality. These aspects are under the organizations influence and affect the
use and user satisfaction that users experience. Usage and user satisfaction is something the online
organization has no direct control over, it can only influence these indirectly via the quality attributes
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Figure 6.2: Window 1: organizational view (updated DeLone and MacLean model)

it does control. For example if an online organization wants to increase the user satisfaction, it can
choose to change something in the information quality of its offerings.

For both the customer and the organization the expectations regarding the net benefits must be
positive or one or the other will not agree to the transaction. The customer can leave the online
application, and the online organization can choose to discontinue the product. Net benefits can be
seen as conditions for the transactions between the users and the organization. For a company this
means that there must be a prospect of positive benefits gained from the online organization. For
the user it means some form of added value must be experienced from using the online organization’s
services.

The construct this thesis contributes to the D&M model is additional network effects dimensions by
way of the causal relation identified by ‘network effects’ and the new ‘Network facilitation’ construct in
Figure 6.2. Both new constructs are highlighted in the model.

The constructs in Window 1 are meant to be objective, for most constructs in this perspective this is
not a problem. For example, for system, information quality, and service quality there exists measures
that provide a certain degree of objectivity[1]. However the constructs of user satisfaction and the
customer measures of net benefits can only be provide by the end-users, and thus will be subjective.

6.3.2 Window 2: User view

The user view window shows how users’ technology adoption choices are influenced. This view is
important as it can expose why customers choose not to use an online application. It provides a complex
set of constructs that explain the influences customers experience. The existing UTAUT model provides
the basis for this view, yet the previously discussed dimensions of trust and network effects are added.
Combining these constructs with the existing UTAUT will provide managers with a clearer view of how
users make technology adoption decisions. The updated UTAUT model is presented in Figure 6.3, the
colored constructs are additions or modifications to the original model. The original modifying relations
of the UTAUT model have been left out of this window in order to clarify the causal relations.

The use behaviour construct is the link between this window and the organizational view (window
1). In both models the use behaviour can be measured to indicate system use. The difference is
that this window focuses on the constructs that lead to use behaviour. This view provides more
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Figure 6.3: Window 2: User view (updated UTAUT model)

information regarding particular reason why customers do (or do not) use the online organizations
services. Measuring these constructs will identify what area’s are the cause of reduced use. If for
example the perceived risk of using the online applications service is too high amongst users then the
online organization should focus on increasing trusting intention by influencing customer perceptions
of ability, integrity and benevolence. In the same way, if the performance expectancy is low, this could
be due to lacking trusting intentions, network effect beliefs or other product characteristics. How these
constructs can be influenced is the function of Window 3: Influencing perceptions.

6.3.3 Window 3: Influencing perceptions view

The basic premises of window 3 is that organizations can indirectly influence their users’ adoption
choices. They do this through the aspects under their direct influence: the quality factors. The quality
factors are the combined systems, information, service and network facilitation quality constructs. These
quality factors have direct effect on the perceptions users have of the online organization. And users’
perceptions have direct effect on their intention to use, which leads to actual use behaviour. Thus how
the quality is perceived by end users is of crucial importance to the success of an online organization.

The quality factors can be seen as the stimuli that an online organization has at its disposal in order
to induce potential users to use the system. The perception beliefs are the existing UTAUT constructs
extended with the network effect beliefs and the trust beliefs as seen in Figure 6.4. In this figure all
new constructs are colored, existing constructs are adopted from either the D&M model or the UTAUT
model.

An example of how window 3 can provide insight is how system quality can increase the users’
perception of ability and expected performance. Amazon’s quality of execution in their online book
selling application as well as the timely delivery of books creates a high performance expectancy and
trust in Amazon’s ability to deliver. In the same way nearly all of the quality attributes have some
form of causal relationship with the perception beliefs. The perception beliefs are key in forming users’
adoption decision as is explained by the UTAUT model (see window 2).
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Figure 6.4: Window 3: Adoption influence causal relations

The contribution of this window does not lie in the introduction of new constructs as the constructs
are repeated from windows 1 and 2. This window highlights the importance of the stimuli that the
online organization has: the quality constructs. These stimuli are the means to affect the perceptions
of users. The quality factors affecting the perception beliefs is the bridge between the organizational
view and the user view. Window 3 functioning as a bridge can be seen in Figure 6.1 where this window
is presented as a linking arrow between window 1 and 2. The quality constructs (system, information,
service and network facilitation quality) in this window correspond with the same constructs in the
D&M model (window 1). The perception beliefs constructs correspond with those in the updated
UTAUT model (see window 2).

6.3.4 Window 4: Positive feedback view

Just like window 3, this window has a connecting function between window 1 and 2, but this does not
consider how quality might increase use, it considers the effect of usage on quality. This perspective
highlights the positive feedback that occurs when usage is correctly harnessed to improve quality aspects
of the online organization. This is dependant on the network facilitation constructs as can be seen in
Figure 6.5. The constructs usage and user satisfaction are the same as in the D&M model of IS success
as are the quality aspects. This window however provides a more specific view on how usage can improve
the quality constructs.

6.3.5 Window 5: Life cycle view

The proposed views on the success of the online organization have up till now been rather static, that
is they don’t look at how the dynamics change over time. In reality the focus of an online organization
will have to be dynamic and change over time in reaction to market forces[94]. An additional view
therefore can be helpful, a fifth perspective on the success of online organizations: the product life cycle
view. As Schoorman et al. (2007)[126] mention ‘it would be interesting for future research to establish
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Figure 6.5: Window 4: Positive feedback

Figure 6.6: Window 5: Technology adoption life cycle – adapted from Moore (1991)

more specifically the process and time frames in which each of the variables contributes to trust’. This
is equally valid for all the constructs in this model. The life cycle view looks at the online organization
from a growth perspective and identifies priorities in the causal relationships depending on where in
the product life cycle the online organizations is.

Adoption phases

The phases of the product life cycle are introduction, growth, maturity and decline, these phases can
be seen in Figure 6.6. The following description of the traditional view of the various phases is helpful:

When a product is introduced, there is considerable uncertainty about user preferences
(also among the users themselves) and the technological means of satisfying them. Tra-
ditionally many firms producing different variants of the product enter the market and
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competition focuses on product innovation. As users experiment with the alternative ver-
sions of the product and producers learn about how to improve the product, opportunities
to improve the product are depleted and a defacto product standard, dubbed a dominant
design, emerges. – Adapted from Klepper (1996) [74]

Within an e-commerce setting the adoption life cycle is similar. Consider the following example:
first there is a technological advanced new online application, which is still an unfinished and unrefined
product. With help and feedback from technology enthousiasts, the online organization refines its
service. Competitors that have a head start might be creating similar (inferior) products. Early
adoption choices customers experience will be influenced by the inherent value of the technological
advancement and the expected network size of the new product. These must be greater than the current
value of competitors’ products, including their network size. Thus adoption of the online organizations
service depends on how the inherent value compares to its competitors and their network sizes. The
online organization with the highest combined value will continue to grow. Once a critical mass is
reached by the organization the push to competete will be reduced slightly and tendencies to innovate
will diminish. This will continue until the next technological advancement creates new opportunities
for the next online organization.

Of course this description is rather simplistic and will not hold in the complexities of the real world but
the general principle of the technology adoption life cycle is clear. The technology adoption life cycle is
a means for classifying the market and its reaction to a high-tech product. Consumers tend to segregate
themselves along an axis of increasing sensitivity to risk. As presented by Moore (1991)[102], consumers
fall into one of five basic classifications: innovators, early adopters, early majority, late majority or
laggards Figure 6.6. Each of these classes of consumers has a different set of needs, product criteria and
reactions to new innovations. Consequently, it is necessary to market differently to each group. The
differences between the consumers in the early market (composed of technology enthousiasts and early
adopters) and the early majority are so great that the product frequently falls into a chasm marked
by a decrease in sales and a loss of market share. It is in the chasm that many online organizations
fail. The technology adoption life cycle is a critical tool for determining product, pricing and marketing
strategies for online organizations. However, the proper strategy “does not just change as we move from
stage to stage, it actually reverses the prior strategy,” as Moore states in his book Inside the Tornado
(1999)[103]. Obviously, this reversal in the required strategy presents great problems for the high-tech
industry. Moore states that, “significant marketing expenditure and risk ultimately hinge on a choice
about where the product is in the Technology Adoption Life Cycle.” However it is not an easy task to
determine what phase of the life cycle the online organization is in. “In particular, it will be easy for
some people to think we are in one stage of the market, while others think we are in another. If this
is allowed to persist, people will be working at cross purposes–violently”[103]. Incorrectly assessing a
product’s position within the technology adoption life cycle can have disastrous strategic and financial
impacts. The problem to date has been in determining a product’s position within this life cycle.
The complex and fundamentally nonlinear nature of the market makes it difficult not only to forecast,
but also to objectively determine what the current circumstances are. Studies have been performed
on identifying the current stage of the life cycle phase[97], which includes comparing early data with
industry averages, but this might prove hard for disruptive technologies.

Stages of focus

The goal of an online organization is to increase the use of their online services. In order for this to
happen the focus in each life cycle phase will be different due to the difference in adopter markets for
each phase. The provisions necessary for each phase are different. The online organizations must focus
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Figure 6.7: Stage 1: Initiating value

on different constructs in the different stages of the life cycle. The different focusses of the stages can
be grouped into three distinct phases:

1. Stage 1: Identifying value. For early adopters it is key to offer an increased inherent value
of existing products, the product does not have to be perfect, early adopters and technology
enthousiasts will even be keen to help improve the online application. In this early phase it is
paramount to focus on creating potential quality and liaising with early adopters and technology
enthousiasts about the direction of the online service. It is key to refine the product and satisfy
their needs. This phase is influenced by the quality factors the online organizations has at its
disposal: system quality, information quality and service quality, see Figure 6.7. This phase sees
the online organization push to provision the potential inherent value to actual customer value for
the end-users. Continuous improvements to the online organizations services are needed in order
to create customer satisfaction. Creating customer satisfaction will not only increase the use of
the satisfied customers but will also make these customers allies in finding new users.

2. Stage 2: Aiming for positive feedback effects. This phase aims to create critical mass, this phase
is crucial to the success of an online organization. Either the online organization will gain market
share and flourish or it will lose the network war and diminish and forced into a niche. The increased
adoption of users leads to increased network size and thus the online firms needs to make sure their
network facilitation features are working to increase value for customers. Additionally the focus of the
online organization should no longer be aimed at technology enthousiasts and early adopters but on
how the early majority experiences the online organization. Inherent value that might have proven to
be decisive to early adopters will not sway the early majority. Marketing and product development
should change focus on this new target audience. This means that the quality attributes will have to be
altered in some way to better fit their target groups. It is important to re-execute the measures of the
SPIF model in this phase and understand what areas need to be altered to fit the new target audience.
See Figure 6.8.

3. Stage 3: Consolidation and balance. This phase aims at keeping the balance of success in the
organization. In this phase the organization has net benefits that are positive, perhaps for the first
time. This stage means that an organization has achieved a considerable amount of success due to the
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Figure 6.8: Stage 2: Creating positive feedback

sustained growth of users. In order to retain this balance the organization must continue to balance the
constructs of success and focus on all aspects in all windows. This does not mean that the organization
can rest, as the market will shift and customer expectations will increase. For new entrants competing
with companies in this phase they will have to offer substantial added value over the value customers
of stage 3-organizations’ experience.

6.4 Operationalization

In this section the variables of the system and user view are operationalized into specific metrics.
This section aims to provide a set of measurement tools for helping managers to judge the success of
their online organization. The various constructs have to be measured in order for cause and effect
relations to become clear. Unfortunately the measures presented in D&M models are not sufficiently
detailed for actual use, the recommendation of the authors is to apply the D&M to specific context
and thus choose and create applicable measures for each construct. In this thesis an overal model is
presented that can apply to all online organizations, thus the measures provided by D&M are extended
with alternative sources. Fortunately for most constructs there exists a wealth of options and models
that include measures which are presented in this section. Incorporating as many possible existing
empirically proven measures from different sources this section aims to combine the measures into
one new overal theory. The measures accompany the four windows model of the Success Prediction
Induction Framework presented in the previous section.

Quality measures

Online applications are both a software interface and a hypertext information system, we need to mea-
sure the quality of both aspects to judge the success of the online organization. Fortunately the D&M
model already has the distinction between the system and information quality. The system and infor-
mation quality map nicely to the software interface and hypertext information system. Additionally the
service quality adds a new dimension which is increasingly important for online organizations due to vol-
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untary use and easy possibility of switching to competitors. The system, information and service quality
measures are performed internally by managers or external auditors of the online organizations, the goal
is to determine an objective means to online organization’s quality from an internal persective[66]. The
perceptions of users are measured by the other constructs, even if they are incorporated into the system,
information and service quality constructs by D&M.

System quality measures

As mentioned previously system quality measures the desired characteristics of an online organization’s
software systems. The purpose of operationalizing system quality is to determine how the online orga-
nization’s software quality can be measured. This can be difficult, as the many quality attributes are
hard to quantify. For this reason the ISO 9126 standard has identified 6 main quality characteristics,
and 21 sub-characteristics in order to provide a framework for measuring software quality[1]. Even
though explicit measures are provided in subsequent updates to ISO 9126, the measures are provided
as informative and not definitive[2, 3, 4]. Their purpose is to provide general guidelines in creating
and evaluating quality requirements, not providing definitive means of measuring software quality. The
original D&M model [34] and the updated D&M model [35] both provide measures for system quality,
however the ISO 9126-2 external quality measures provide a more exhaustive even if not definitive set
of measures.

Internal and external attributes
In specifying quality attributes of software products a distinction between internal and external

attributes can be made[80]:

• Internal: attributes that are measured in terms of the product. Examples are thousands of lines
of code (KLOC), test coverage, and length of documentation.

• External: attributes that can only be measured in terms of a relationship between product within
other entities in their environment. Reliability, for example is dependant on many aspects of the
environment such as webservers and users.

In this thesis we will limit the research to external quality attributes that relevant external entities
will be able to measure. As mentioned previously internal metrics are not directly viewable by end users
and are thus out of scope. The measures of software interface aspects are the system quality measures
provided in System quality measures (6.4). In this table the measures of system quality are only
provided as descriptions, I refer to the original ISO 9126-2 external measures for precise metrics[2, 3, 4].

Information quality measures

As previously defined information quality captures the value users experience from the available infor-
mation content within an initiatives online application. Content can vary in completeness, accuracy,
relevance, personalization, security and other factors. Information quality is the degree in which the
information present in an online application satisfies users information needs, it is the quality of the
hypertext aspect of an online application. Thus measuring information quality means measuring the
hypertext system aspect of online organizations. The operationalization of information quality is based
on the original and updated D&M model. It is provided here in Information quality measures (Ta-
ble C.2), additional measures have been added from various sources and are added as a column where
applicable.
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Service quality measures

The importance of service quality can be seen in that online organizations with poor user support will
translate into lost customers and lost sales[36]. Measuring service quality entails looking at responsive-
ness, help availability, assurance, technical competence and service information availability. Although
a claim could be made that “service quality” is merely a subset of the online organizations “system
quality,” the changes in the role of IS over the last decade argues for a separate variable – the “service
quality” dimension as in the updated D&M model. There is an existing tool that measures service qual-
ity for IS systems, this tool is SERVQUAL. The SERVQUAL instrument was originally developed by
marketing researchers to assess service quality in general by Parasuraman et al. (1988)[107]. Underly-
ing the 22-item SERVOUAL instrument are five dimensions used by customers when evaluating service
quality regardless of the type of customer service. The model has been uased and refined by many
researchers inducing the original authors to update the model [108]. The application of the measure to
the IS field has garnered a great deal of recent debate [71, 113, 38] but has been applied to e-commerce
settings before[71, 113, 140]. The SERVQUAL instrument has been applied to e-commerce setting as
a general measure of success, actually measuring more than just the support quality of an online orga-
nization. Although it is true that studies have indicated customers’ behavioral intentions show strong
evidence of their being influenced by service quality[154]. In this thesis the SERVQUAL instrument is
applied in such a way as to remain as close to the D&M model’s definition. In this definition service
quality is measured in its capacity as the support function of the online organization. The SERVQUAL
items presented in Service quality measures (Table C.3) have been adopted from previous e-commerce
applications of SERVQUAL yet adapted and narrowed to the original purpose where deviation from the
support functions is too great. An example of this is the omission of the measures of tangibles because
this is sufficiently covered by the constructs in system and information quality.

Usage Measures

As with traditional information systems, customer use is an important measure of success for online
organizations, especially because customer use is voluntary. The nature and amount of the usage are
both important indicators of success. Simply saying that more use will yield more benefits, without
considering the nature of this use, however is insufficient. It is important to also consider the nature,
extent, quality, and appropriateness of the system use. The nature of system use could be addressed
by determining whether the full functionality of a system is being used for the intended purposes.
Full functional use of an e-commerce system should include informational use, transactional use, and
customer service use[78]. With regard to the nature of use, various states of systems utilization based on
the use or nonuse of basic and advanced system capabilities can be used. Simply measuring the amount
of time a system is used does not properly capture the relationship between usage and the realization
of expected results[35]. On the other hand, for example, it can be argued that declining usage may be
an important indication that the anticipated benefits are not being realized. The usage measures are
included in Usage Measures (Table C.4), all measures are taken from the original and updated D&M
model. The measures of use have been re-order to fit specific measurement dimensions introduced by
this thesis pure for clarification reasons and reasons stated above.

User satisfaction metrics

In order for the user satisfaction metrics to be valid they must adequately measure the degree in which
users are satisfied with the online organization. Satisfaction can be measured with specific features
or in general by the difference between service needed and received, however it is difficult to measure
this directly. Extensive research on measuring user satisfaction, and has been synthesized into one
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overall model. Garrity and Sanders [48] extended the original DeLone and McLean model by adding
more precise User Satisfaction constructs. The model identifies four subdimensions of User Satisfaction:
Decision support satisfaction, Task support satisfaction, Interface satisfaction, and Quality of work life
satisfaction1. These dimensions were synthesized from an extensive review of IS success research and
reasoning from principles of IS systems and general systems theory. The measures from the Garrity
and Sanders models are included in [User Satisfaction Measures][User Satisfaction Measures]. Many
measures in the Garrity and Sanders model were taken from Davis et al.’S TAM model (1989) [33] and
thus the source is listed as the original source.

Net benefit metrics

“Net benefits” are the most important success measures as they capture the balance of positive and
negative impacts of the e-commerce on our customers, suppliers, employees, organizations, markets,
industries, economies, and even our societies. The construct is presented in the D&M model as an means
to explain success on multiple levels. The context within which the model applies must be specified, for
example the D&M model can be applied to society as a means to explain technology success or within
an e-commerce setting for one online organization. In this section we will apply the net benefit construct
within the context of an online organization. The central question of online organizations is whether
or not the initiative has created an added value for their users and the organization behind the online
organization. Net benefits measure both the added value the online organization has to the organization
and the users. The ‘net’ aspects of this construct means that not all these measures have to be positive.
Thus an organization offering an online service might be booking large losses but is creating added
value for its users could be considered to be a success2. Therefore it is important to measure the net
benefits of both the organization and the individual user. Measuring the organizational net benefits this
thesis uses a subset of the orignal and updated D&M model which are applicable within the context of
online organizations. The ISO/IEC 9126-4 standard offers metrics to measure the quality in use, which
essentially are the net benefits an individual user will experience. It measures the quality of software by
analyzing the added value through increase in productivity, efficiency and potential negative effects[4].
The Net Benefit measures are included in [Net Benefit Measures][].

User Perception measures

To measure the user perceptions in the study by Venkatesh et al. (2003) [144] a questionnaire was
created with items validated in prior research adapted to the technologies and organizations studied.
The sources of the measures were diverse[53, 52, 33, 101, 137], all were previously used and thus
consolidated by the UTAUT model. The measures are repeated in [Perception items of UTAUT][].

Conclusion

Having this many measures warrants the question whether or not the Success Prediction Induction
Framework provides too many measures. Does insight regarding the success of online organizations
require so many measures that the needed data is impossible? It might be that some practitioners
will prefer to skip parts of the measures, however as many authors have noted the success variables

1The fourth dimension of the Garrity and Sanders’ model is quality of work life satisfaction. This dimension looks at

the influence of IS systems withint the work sphere of users. Quality of work life satisfaction is an important dimension of

success in organizational settings. However, in the context of an online organization the users will likely not be impacted

in terms of work-life or job satisfaction, and thus this dimension will not be included in this study.
2An example of this is the video sharing site Youtube.com that up till the day it was bought by Google was suffering

large financial losses. Only in recent months are the revenues of Youtube picking up.
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is a complex construct that in order to measure it correctly requires a multi-dimensional and multi-
disciplined approach. However as has been presented in this chapter not all constructs are of equal
explanatory prowess during the product life cycle and thus for example it is possible to apply only some
the measures of some constructs during the initial life cycle phase.

6.5 Conclusion

This chapter presented a new model to better enable the success prediction within online organizations
and to help practitioners induce success in their online organizations. This Success prediction and
induction framework provides five perspectives based that each offer a different view on creating success.
Three of the views are adaptations on existing models where important constructs were added. The
model operationalizes the various constructs based on various sources and the results are in Appendix
C. The next chapter will offer some short examples of how the SPIF model can be used in practical
situations.



Chapter 7

Examples

7.1 Introduction

The utility of the Success prediction and induction framework and the related measures can be demon-
strated with some short examples. In each example a situation will be presented where an online
organization faces a lack of use due to a lack of trust or perceived network size. The SPIF model can be
used to help focus and prioritize the actions an organization can take in order to improve the situation.
The proposed examples are meant to be illustrative rather than exhaustive. These examples can be
used to guide both practical and empirical success studies. Although in this chapter the examples are
compelling logically the next step is to validate the measures empirically.

7.2 Example 1: Youtube.com

The first example to illustrate the SPIF model is of the well known site YouTube.com. This video
sharing site was started in February 2005 by three friends that wanted to improve the existing ways
to share video. Their idea quickly grew into what has become the biggest video sharing site on the
internet. The situation that this example wants to illustrate is event that led to the growth spurt of
YouTube during the course of 2005.

YouTube was started in February of 2005, in May the site had only around 50 videos. User feed-
back and usability tests indicated that the uploading capabilities and general use of the site had little
problems. However usage growth was absent and therefor the original idea of the site to make video
sharing easy was not being achieved. If (in retrospect) we analyze this situation with help of the SPIF
model, first applying window 2 (user view) we can backtrace what cuases of the lack of use there are.
Assuming that the user feedback and usability tests were accurate, it is clear that performance issues
based on quality characteristics are not the cause of a lacking intent. The network effects beliefs seem
to be the problem, users do not expect their video’s will be seen in YouTube due to the small user base.
Trying to create a sharing site implies that it is important to facilitate the networking features of the
site. Thus the important aspect for YouTube to focus on would be network facilitation to increase the
networking features. In this situation the youtube founders agreed on a number of changes, which were
implemented in June of 2005:

1. The functionality of “Related videos” was added to increase the views of other contributors
video’s. A filter was created that allowed for related videos to be easily displayed next to the
existing content.

2. An easy video sharing possibility was added, allowing for users to embed video’s in third party
sites. This was accomplished by creating an external video player, a special made video player

73



CHAPTER 7. EXAMPLES 74

that could be installed on any website by simple copy-and-paste. This allowed anyone to put a
video on their website within minutes.

3. Encourage user interaction by creating functionality such as comments and video responses. This
increased the interaction between users from purely watching video, to reacting to video.

All these changes increased the network facilitation features that YouTube offered. Related videos
created a better aggregation of content by filtering video’s and displaying related content side by side.
YouTube increased interaction between users by creating cooperation features such as comments and
video responses. Lastly being able to share content more easily is a also a network facilitation feature
allowing the quick spread of video’s throughout the internet. Within a few weeks the type of interaction
and the overal use increased tremendously and this increase kept exponentially growing, indicating that
the positive feedback was indeed taking effect.

In this example the chasm between stage 1 and 2 was crossed by Youtube. While initial focus had
been on getting the product right and creating value for its users, the next phase was to get the network
facilitation right.

Of course other environmental factors also contributed to the YouTube success. These factors are
out of scope of this example, yet I will quickly mention these aspects that clearly contributed to the
success of YouTube. First of all broadband was becoming widely adopted, removing previous bandwidth
restrictions that were inhibiting high traffic technologies such as streaming video. A related bandwidth
element that was solved was the increasing availability of cheap dedicated bandwidth. Thirdly Adobe
Flash technology had reached a milestone where streaming video could be played using a small footprint
player that was already installed on 99% of internet connected computers. Lastly the proliferation of
digital camera’s and cellphones meant that content recording devices were near ubiquitous amongst
YouTube’s target audience.

7.3 Example 2: Soocial.com

The second example given in this chapter is that of an unknown service called Soocial. Soocial is a
service that offers synchronization services for its users. The problem Soocial aims to solve is that
people have many devices that all have their own distinct address books. Soocial provides a service
that connects all contacts on existing devices and communicates changes between them. The soocial
service stores users’ contact information on a central server and allows its users to connect to it via
mobile phones, an online application, API calls and Mac OS X desktop or laptop computers. The
service has not been released yet as a public beta, yet a private alpha has seen some feedback from
users helping to develop the site. The initial release has included an online application where users can
access their contact information via a web interface, the soocial syncing engine that communicates with
the online application and mobile phones. The direction of future features has intentionally been left
open in order to regard customers feedback and identify important priorities customers may find.

In applying the SPIF model to Soocial, first it is helpful to identify the life cycle stage in order to
identify what priorities are important. As Soocial is still in its alpha release, it is pretty safe to assume
that Soocial is in the introduction phase. The important aspects are of the introduction phase are
to create inherent value for technology enthousiast and early adopters that are greater than current
competitors. The quality factors that the online organization controls have effect on the perceptions
users have of the online organization. Soocial aims at creating an online organization that improves
contact management for its users, in the introduction phase this means that Soocial should be focused
on system, information and service quality that influences users’ perception of trusting beliefs (ability,
benevolence and integrity) and the UTAUT constructs such as performance expectancy, and effort
expectancy. In this phase the most important aspects for creating intent to use are performance and
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effort expectancy (window 2). Thus Soocials focus should be on influencing these constructs with the
stimuli it has at it’s disposal (window 3). Because Soocial wil be handling their users’ contacts the
perceived risk will be moderate to high, thus trusting intention is als an important factor to influence.
Practically the system quality aspects should thus be focussed on creating the quality of syncing that is
necessary. Additionally the usability of the online application and the easy sign-up features are aspects
of system quality. In order to successfully influence early adopters and technology enthousiasts to use
Soocial these aspects are of vital importance. Influencing these target groups also entails building
confidence in trust beliefs, one of the means Soocial aims at influencing these beliefs is by having a blog
specifically aimed at developers. However Soocial has failed in recent months to gain momentum, via
infrequent blog posts and virtually no feedback via the blog. Another point users have indicated as a
need is access to contact data via the use of an API. Currently there is no way for developers or users to
use the data captured by Soocial’s services in their own or third party applications. In order to create
increased value this is also an area for improvement.

Up til now Soocial has not offered any network facilitation features, and according to the framework
presented here this should not be part of the introduction phase. The next phase when Soocial starts
to gain momentum network facilitation features should be implemented. However it is advisable that
Soocial starts designing and creating the social networking features that would induce positive feedback
effects.

7.4 Conclusion

In this chapter two short examples of applying the SPIF model to online organizations are presented.
These examples indicate how the SPIF model can be useful to identify areas for improvement and what
dimensions should receive focus during what phase of the product life cycle. Both examples showed
that that the SPIF model provides sufficient insight into the dynamics of the online organization so
that specific areas can be improved.



Chapter 8

Conclusion

8.1 Introduction

This thesis has aimed at advancing the body of knowledge by analyzing extant literature and adding
to it a framework that helps predict and explain success of online organizations. It has done so by
making an interpretation of the literature and creating a synthesis of this literature that has not been
done before. The research problem and research questions laid out in the Introduction (chapter 1)
will be revisited in this chapter and argued how this thesis has (in part) answered the issues laid out
in Problem theories conclusion (subsection 2.2.5). Research Issues (2.2.1) presented an overview of
the existing literature and identified a number of hiatuses. These gaps in the knowledge pertained to
trust and network effects and their role in the success of online organizations. Some of the research’s
findings do confirm expectations from the extant literature but it is the first time that this has been
done in a cohesive overal model including the important constructs of trust and network effects. The
confirmations of these expectations can be seen as advances to the previous research – they are of
interest because they add a new depth to our understanding of these phenomenon.

8.2 Conclusions

Conclusions about research issues

The research issues laid out in Problem theories conclusion (subsection 2.2.5) where extracted from
the hiatuses identified in the literature. Both in the D&M model and UTAUT various constructs were
found to missing. These aspects have been previously found to be important constructs of intention
to use[86, 66] and IS success[98, 131]. The missing constructs have been studied and their respective
causes and consequences introduced into the models. Based on the literature studied in this thesis the
following conclusions can be made regarding the research issues:

1. It is recommended that “network facilitation” be added as a dimension in the systems view
of success of online organizations. This is one half of the network effect coin. The ‘network
facilitation’ construct enables the increase of system, information and service quality due to use
of the online organization. Measures that operationalize the network facilitation construct have
been synthesized from the literature and introduced in Network effects (chapter 4).

2. The other half of the network effects coin, is regarding the perceptions of users regarding the
expected network effects. These expectations influence how each individual user will intend to
use the services of an online organization. Perceived network effects have been added to the
UTAUT model and further advance the explanatory power of this instrument. Measures for
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perceived network effects have been included in Network effects (chapter 4) to allow researchers
and practitioners to measure the influence of this construct on users’ perceptions.

3. Trust is a construct important to the success of online organizations. It is key in influencing the
adoption decisions of users. Therefore it is better modelled as part of the users’ view and is less
useful in a systems (organizational) view. To reflect this trust constructs have been added to the
technology adoption model UTAUT and direct influences have been synthesized from the literature
to indicate the influence of trusting beliefs on the intentions of users to use the online organizations
services. The trust constructs have been operationalized in Trust (chapter 5) by amalgamating
various literature sources providing practitioners with tools to measure the influence of trust in
various stages of the life cycle.

4. With the growth of social networking features present in todays online organizations, voluntary
system use is more common today than ever[36, 136]. Therefore the inclusion of “Use” is a critical
dimension of the measurement of online organizations’ success[119, 78, 98, 137, 90, 79]. Usage
measures should capture the richness of use as a system phenomenon including the nature, level,
and appropriateness of use, and should not simply measure the frequency of use[48, 66].

Conclusions about the research problem

This thesis presents a success model for online organizations that attempts to capture the multidimen-
sional and interdependent nature of the e-commerce domain. The hundreds of research works that have
applied, developed, challenged, or validated existing success models speak to the need for a common
approach to success measurement and to the value of a model for framing research designs. The dy-
namic nature of the e-commerce field have seen tremendous progress in terms of the impacts on business
and society. In light of this progress and change, this thesis was aimed at reviewing, evaluating, and
updating existing success models. Considering the research studies that both validate and support the
constructs in the proposed model, I conclude that this model and related conclusions form a sound
basis for success measurement in the e-commerce environment.

1. Many empirical studies have validated the D&M and UTAUT models and its interrelationships,
whereas other studies have recommended enhancements to these models. This thesis proposes that
both a users technology adoption view and an organizational systems view are necessary. Based
on the contributions presented in the literature study, this thesis proposes an updated D&M and
UTAUT Model to reflect the changing e-commerce domain. The Success Prediction Induction
Framework serves as a foundation for the positioning and comparing of online organizations. The
model should continue to be tested and challenged. The changes introduced in this paper are
examples of this continued growth and refinement seen in research.

2. The Success Performance Framework introduced in this work is a useful model for developing
comprehensive e-commerce success measures as demonstrated in Theoretical contribution (chap-
ter 6).

3. Managers and academics should be carried away by the hype of Web 2.0 or the ‘Next Fad’TM

and led to believe that this new and rapidly changing environment requires entirely new measures
of success. One should look first at the cumulative tradition (such as performed in this study),
and determine which existing and validated success measures can be used in the e-commerce
domain. The complex, multidimensional, and interdependent nature online organizations requires
careful attention to the definition and measurement of all dimension of success constructs. It
is important to measure the possible interactions among these success dimensions in order to
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isolate the effect of various independent variables with one or more of these dependent success
dimensions. The Success Prediction Induction Framework presented in Theoretical contribution
(chapter 6) including the five windows on success presents the interdependent relationships that
should continue to be considered and tested. As much as possible, tried and true measures
should be enhanced and expanded with modifications or, where necessary, new measures should
be considered. Selection of e-commerce success dimensions and measures should be contingent
on the objectives and the context of the empirical investigation, but tested and proven measures
should be used whenever possible. Completely new and untested metrics should be adopted only
as a last resort.

4. The increasing importance of social networking online confirms this, especially in the e-commerce
environment where customers are becoming increasingly involved in their consumption of online
service.

5. Despite the multidimensional and contingent nature of the success of online organizations, an
attempt should be made to reduce significantly the number of measures used to measure IS
success so that research results can be compared and findings validated. Some progress has been
made in this area as noted in the Operationalization (section 6.4) section of this paper. Where
possible, researchers and managers should endeavour to apply existing, validated measures rather
than the development of new measures.

6. Researchers must also consider the nature, extent, quality, and appropriateness of the system
use[36]. The nature of system use could be addressed by determining whether the full function-
ality of a system is being used for the intended purposes[48, 66]. A more refined approach and
careful examination of all variables mst be considering whilst crafting the success of the online
organization.

8.3 Implications

Implications for theory

A number of implications can be drawn in regards to how the findings of this thesis relate to the existing
theory. The following points are presented as the implications theorists should regard in consideration
of the findings of this thesis:

1. The complex, multidimensional, and interdependent nature online organizations requires careful
attention to the definition and measurement of all dimension of success constructs. It is important
to measure the possible interactions among these success dimensions in order to isolate the effect
of various independent variables with one or more of these dependent success dimensions. The
Success Prediction Induction Framework presented in Theoretical contribution (chapter 6) includ-
ing the five windows on success presents the interdependent relationships that should continue to
be considered and tested.

2. For each research endeavor, the selection of relevant success dimensions and measures should be
contingent on the objectives and context of the empirical investigation and the phase of the life
cycle the online organization finds itself. Where possible, tested and proven measures should
be used. The Seddon et al.[129] context matrix is a valuable reference for selection of success
measures based on context. Even though the Seddon et al. study limits itself to the organizational
view context sensitivity is less important on the users level, as the UTAUT model sufficiently
encompasses users’ influences in technology adoption.
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Implications for policy and practise

Practical implications for practitioners and managers can be derived from the findings in this thesis.
The following points deserve consideration by decisions makers that are concerned with implementing
the proposed framework:

1. Managers and academics should be carried away by the hype of Web 2.0 or the ‘Next Fad’TM and
led to believe that this new and rapidly changing environment requires entirely new measures of
success. One should look first at the cumulative tradition (such as performed in this study), and
determine which existing and validated success measures can be used in the e-commerce domain.
As much as possible, tried and true measures should be enhanced and expanded with modifica-
tions or, where necessary, new measures should be considered. Selection of e-commerce success
dimensions and measures should be contingent on the objectives and the context of the empirical
investigation, but tested and proven measures should be used whenever possible. Completely new
and untested metrics should be adopted only as a last resort.

2. The proposed Theoretical contribution is a general overview to identify weak points for online
organizations, it doesn’t help much with creating specific solutions to identified problems, for
example introducing a reputation based system can improve trust, yet how this reputation based
system must function or will improve the technology adoption is up to the implementators. The
Success Prediction Induction Framework provides online organizations with a general framework
which can be filled in to each particular context.

8.4 Limitations

A number of limitations have explicitly defined in Delimitations (section 1.7), these were a deliberate
part of the research. This section discusses other limitations that became apparent during the progress
of the research. These limitations are acknowledged but they do not detract for the significance of the
findings. This research has been carried out analyzing more than 250 academic articles and books, of
which many were relevant and other after careful consideration appeared to be too far off scope. However
these out of scope issues have brought some interesting limitations to light that will be mentioned here:

1. This thesis dealt with initial trust. However important for the success of online organizations is
the ongoing relationship with users. When crafting an online organization it is also important to
focus on later stages of the product life cycle and keep maintaining the trust that has been built
up. Success can’t just be based on hit and run strategies. Practically this means that research
should be done into areas of how a more robust mechanism for repeat use can be included.

2. Online reputation can be very important to the technology adoption and thus to success of online
organizations. Reputation might be an important factor to include as a construct and in the
measurements for the Success Prediction Induction Framework.

3. Just as reputation is important other psychological and sociological aspects that have not been
dealt with should be included. A limited view of environmental aspects such as culture has been
adopted in this thesis. Future research should investigate the role of these environmental aspects.

8.5 Further research

A number of outstanding issues still remain in order to complete the picture of increasing success
in online organizations. Most importantly is that future research should endeavour to empirically
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test of the proposed theoretical contribution in a real life setting. As mentioned in the Delimitations
(section 1.7) the software development process has been regarded as out of scope, this is an avenue that
warrant more research as its incorporation can be of fundamental importance to the success of online
organizations. As mentioned by the ISO 9126 standard[1] (development) process quality is fundamental
to creating product quality aspects such as system, information and service quality. Examples of
development methods that offer avenues for research are agile development in online organizations or
applying old software methods such as testing to online organizations.

8.6 Finally

This thesis aimed at answering how online organizations can increase their success. While the complete
answer to what causes success still needs more research, it is clear that the constructs of trust and
network effects play a major role in todays online organizations. This thesis provided a framework
that further advances the available tools for practitioners to evaluate, predict and explain the complex
nature of their endeavours.
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