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Abstract

Today’s business environment is characterised by organisational dependence on
information and communication technology. At the same time, this reliance on
information technology and systems (IT/IS, hereafter IT) has given rise to concerns
about how to evaluate IT investment initiatives. Issues such as the popular
‘productivity paradox’ and the broader ‘value for IT money’ (e.g., Brynjolfsson and
Hitt 1998; Davern and Kauffman 2000) debate have further fuelled the extensive

research in the area of IT investment and assessment.

However, a review of current literature reveals a number of differences between IT
investment assessment literature and traditional capital budgeting literature,
particularly in the way that the entire decision making process is rarely discussed in
IT investment decision making research. Instead, much attention has been focused on
project justification or evaluation alone. Thus, it was argued for this research that an
emphasis on the entire decision making process — from IT planning and analysis to
post-implementation evaluation — is important, as potential organisational and other
contextual variables that may not be apparent at the evaluation stage, can be better

identified and appreciated.

Another theme that this research seeks to investigate is the applicability and
practicability of current IT decision making theories and evaluation methods
discussed in the literature. Considering the breadth and depth of existing research in
this area, IT investment decision making is, however, still seen as problematic today
(e.g., Mahmood and Mann 2000). In particular, the literature reports a polarisation of
empirical evidence towards the use of either over-optimistic or over-pessimistic
forecasts of IT performance and return on investment (e.g., Irani et al. 1997). Thus,
the usefulness of these theoretical models and techniques cannot be seen as clearly
established. As a result, no single theory or technique can be said to be unequivocally
successful in helping firms to evaluate IT investment opportunities and to identify

where IT value lies.
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This discrepancy between the desired and the actual outcomes of IT investment
decision making highlights a possible gap between what is offered in theory by
researchers and what is used by practitioners. Gaining an understanding of the
underlying issues associated with this gap is important, as its existence raises
questions about the veracity of recent theoretical developments in IT investment
decision making methodology. Hence, the research problem investigated in this
research is: What is the level of applicability and practicability of the current theories
and techniques relevant to IT investment decision making and evaluation, as observed

in large Australian companies?

To address the research question, this research was conducted by two studies. The
first study adopted a survey methodology to establish the specific decision making
content and process involved in IT investment. The collected data from this part of the
research were used for both descriptive and inferential statistics analysis purposes.
The second study consisted of three convergent interviews, which examined the
significant institutional contexts that might influence the decision outcome, further

adding meaning to the findings of the first study.

The key findings of the research are that the planning, evaluation, and post-
implementation evaluation activities for IT investments have not been performed
widely and consistently. Although sophisticated evaluation methods have been
developed over the years, they do not appear to have provided a satisfactory answer to
improve IT decision making practice. It appears that the underlying problem with IT
investment decision making cannot be explained by the inadequacy of the adopted
evaluation techniques alone, and answers must also lie elsewhere. Two potential
problem areas were found to be organisations’ unenthusiastic attitude towards IT, and
a general lack of applicability and practicability of current decision making and

evaluation theories.

The unenthusiastic attitude towards IT is explained by several factors as identified in
this research. Particularly, they were related to: (1) difficulty with forecasting future
business needs, (2) lack of time for sufficient IT planning, (3) performance of past IT
investments leading to IT conservatism, (4) IT being generally seen as operating

costs, (5) budgetary constraint, (6) competitors’ imitation leading to undifferentiated
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or similar technology/process, (7) technologies fast becoming obsolete, and (8)
organisation complexity, power structure, and existing policy and procedures all
making change difficult. It was suggested that without fundamentally changing the
way technology is perceived and treated by the business community, the value of IT
will continue to be questioned and IT investment decision making will continue to be

difficult.

The lack of applicability and practicability of contemporary decision making and
evaluation theories was also found to be significant, with very few organisations
considering them to be useful. Four key factors impeding adequate system planning
and evaluation were also uncovered: (1) business necessity remains a main IT driver,
(2) IT is accepted as a cost of being in business, (3) users’ IT needs must be met
responsively, and (4) IT is inherently difficult to evaluate with any accuracy. As a
result, organisations were often found to adopt the following evaluation strategies: (1)
situational, rather than systematic evaluation, (2) a cost-management approach to
evaluation, often resulting in the use of an excessive discount rate or cost of capital,

(3) waiting for the technology in question to mature before investing.

The contribution of this research is that it has both theoretical and practical
significance. The theoretical significance of this research arises from insights into the
existing body of theory and further, from theorising about the decision making
practices as adopted by large Australian companies. At the same time, this research
also serves as a practical reference for the development of decision making practice
and policy. Only with a clear understanding of the important aspects involved in IT
investment decision making, can organisations define and approach their investment

tasks more successfully.
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Abstract

Today’s business environment is characterised by organisational dependence on
information and communication technology. At the same time, this reliance on
information technology and systems (IT/IS, hereafter IT) has given rise to concerns
about how to evaluate IT investment initiatives. Issues such as the popular
‘productivity paradox’ and the broader ‘value for IT money’ (e.g., Brynjolfsson and
Hitt 1998; Davern and Kauffman 2000) debate have further fuelled the extensive

research in the area of IT investment and assessment.

However, a review of current literature reveals a number of differences between IT
investment assessment literature and traditional capital budgeting literature,
particularly in the way that the entire decision making process is rarely discussed in
IT investment decision making research. Instead, much attention has been focused on
project justification or evaluation alone. Thus, it was argued for this research that an
emphasis on the entire decision making process — from IT planning and analysis to
post-implementation evaluation — is important, as potential organisational and other
contextual variables that may not be apparent at the evaluation stage, can be better

identified and appreciated.

Another theme that this research seeks to investigate is the applicability and
practicability of current IT decision making theories and evaluation methods
discussed in the literature. Considering the breadth and depth of existing research in
this area, IT investment decision making is, however, still seen as problematic today
(e.g., Mahmood and Mann 2000). In particular, the literature reports a polarisation of
empirical evidence towards the use of either over-optimistic or over-pessimistic
forecasts of IT performance and return on investment (e.g., Irani et al. 1997). Thus,
the usefulness of these theoretical models and techniques cannot be seen as clearly
established. As a result, no single theory or technique can be said to be unequivocally
successful in helping firms to evaluate IT investment opportunities and to identify

where IT value lies.
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This discrepancy between the desired and the actual outcomes of IT investment
decision making highlights a possible gap between what is offered in theory by
researchers and what is used by practitioners. Gaining an understanding of the
underlying issues associated with this gap is important, as its existence raises
questions about the veracity of recent theoretical developments in IT investment
decision making methodology. Hence, the research problem investigated in this
research is: What is the level of applicability and practicability of the current theories
and techniques relevant to IT investment decision making and evaluation, as observed

in large Australian companies?

To address the research question, this research was conducted by two studies. The
first study adopted a survey methodology to establish the specific decision making
content and process involved in IT investment. The collected data from this part of the
research were used for both descriptive and inferential statistics analysis purposes.
The second study consisted of three convergent interviews, which examined the
significant institutional contexts that might influence the decision outcome, further

adding meaning to the findings of the first study.

The key findings of the research are that the planning, evaluation, and post-
implementation evaluation activities for IT investments have not been performed
widely and consistently. Although sophisticated evaluation methods have been
developed over the years, they do not appear to have provided a satisfactory answer to
improve IT decision making practice. It appears that the underlying problem with IT
investment decision making cannot be explained by the inadequacy of the adopted
evaluation techniques alone, and answers must also lie elsewhere. Two potential
problem areas were found to be organisations’ unenthusiastic attitude towards IT, and
a general lack of applicability and practicability of current decision making and

evaluation theories.

The unenthusiastic attitude towards IT is explained by several factors as identified in
this research. Particularly, they were related to: (1) difficulty with forecasting future
business needs, (2) lack of time for sufficient IT planning, (3) performance of past IT
investments leading to IT conservatism, (4) IT being generally seen as operating

costs, (5) budgetary constraint, (6) competitors’ imitation leading to undifferentiated

iv



or similar technology/process, (7) technologies fast becoming obsolete, and (8)
organisation complexity, power structure, and existing policy and procedures all
making change difficult. It was suggested that without fundamentally changing the
way technology is perceived and treated by the business community, the value of IT
will continue to be questioned and IT investment decision making will continue to be

difficult.

The lack of applicability and practicability of contemporary decision making and
evaluation theories was also found to be significant, with very few organisations
considering them to be useful. Four key factors impeding adequate system planning
and evaluation were also uncovered: (1) business necessity remains a main IT driver,
(2) IT is accepted as a cost of being in business, (3) users’ IT needs must be met
responsively, and (4) IT is inherently difficult to evaluate with any accuracy. As a
result, organisations were often found to adopt the following evaluation strategies: (1)
situational, rather than systematic evaluation, (2) a cost-management approach to
evaluation, often resulting in the use of an excessive discount rate or cost of capital,

(3) waiting for the technology in question to mature before investing.

The contribution of this research is that it has both theoretical and practical
significance. The theoretical significance of this research arises from insights into the
existing body of theory and further, from theorising about the decision making
practices as adopted by large Australian companies. At the same time, this research
also serves as a practical reference for the development of decision making practice
and policy. Only with a clear understanding of the important aspects involved in IT
investment decision making, can organisations define and approach their investment

tasks more successfully.
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Chapter 1

Introduction

1.1 Background and Motivation

Today’s business environment is characterised by organisational dependence on
information and communication technology. It is often suggested that few
organisations are able to function effectively without the adequate support of IS/IT
(hereafter IT), which plays a major strategic role in organisation (Avison et al. 2000).
As technology is becoming an inseparable part of the fabric of organisations, selecting
the right technology to match business imperatives is more significant than ever.
Given that the outcomes of important investments can often impact on the design of
the business, the work processes of the employees and also on future business
prosperity, IT investment decision making is fast becoming one of the most important

organisational and management activities (Doherty and King 2005).

The significance of following sound decision making practice for technology adoption
is that it not only reduces the possibility of unrealistic optimism and expectations, but
also prevents excessive pessimism and the risk of not committing to investments with
strategic impacts (Cearley et al. 2001; Bacon 1992). Yet, research has shown that
managers are often troubled by their IT investment policies and the outcome of the
implemented systems. Over the years this has given rise to the popular ‘productivity
paradox’ debate and the broader ‘value for IT money’ question (e.g., Hitt and
Brynjolfsson 1996; Brynjolfsson and Hitt 1998). In particular, there has been
contradictory evidence in past literature questioning whether or not technology
adoption has indeed increased business value (e.g., Thatcher and Oliver 2001; Carr
2003). However, the fact remains that an understanding of where the potential value
of IT investment lies and a demonstration of its benefits have proven extremely

difficult (Davern and Kauffman 2000; Mahmood and Mann 2000).

As a result, this inability to confidently determine the value of IT has prompted the
development of large numbers of theories, frameworks, and techniques with respect to

IT investment assessment by IS researchers over the years. These range from generic



decision making guidelines, to value appraisal techniques and pseudo-scientific
calculations. With such a wide diversity of methods available, investing in IT should
have become a less complex task over time. However, literature suggests that only
few of these methods are in use, and sound decision making and evaluation practice
for IT investment is rarely followed in reality (Farbey et al. 1999a; Lubbe and
Remenyi 1999).

An important question is thus raised concerning the practical usefulness of these
proposed decision making models and assessment techniques. A number of reasons
have been put forward for this lack of practicality and applicability. For example, it is
suggested that those theories and methods advanced by researchers are too difficult or
complex to apply in real organisation settings (Lin et al. 2000; Hochstrasser 1994).
This highlights the possibility of a gap between what academics and organisations
consider as acceptable or realistic IT decision making practices, and raises the need to

thoroughly examine the way organisations invest in IT.

At the same time, a review of current literature also reveals a number of differences
between IT investment assessment and traditional capital budgeting literature,
particularly in the way that the entire decision making process is rarely discussed in
IT investment decision making research. Instead, attention has been mostly focused
on project justification or evaluation (e.g., Farbey et al. 1999a). Boonstra (2003,
p-196) points out that ‘there is remarkably little empirical research focusing on the
process used by managers to decide to buy, develop and/or implement IS
applications’, effectively illustrating the shortcomings of current research. As a result,
an important emphasis of this study is to investigate the process of IT decision making
in its entirety. That is, how IT problems are first recognised and approached, and the
subsequent evaluation and management tasks leading to the implementation of

appropriate solutions.



1.2 Research Question and Aims

Corporate budgeting is one of the most significant topics in the area of finance and
organisational research (Maritan 2001). The selection of an IT investment or project
that increases business performance and value, or that drives down costs, has been an
interesting subject for researchers and practitioners alike. However, while the
abundance of theories on corporate budgeting with reference to IT demonstrates the
importance of planning and assessment for sound IT investments, it is not clear to
what extent those theories are used in practice. As discussed in the previous section, a
review of the literature (presented in Chapters 2 and 3) uncovered three major
limitations concerning the current research on IT investment decision making. They

arc:

1. The extent to which current evaluation theories and techniques advanced by

researchers are being applied by organisations is not clearly established.

2. The lack of empirical evidence as to why particular evaluation methods are

used, and how they are applied to the specific organisational context.

3. The majority of research tends to focus on evaluation rather than the entire IT

investment decision making process.

Thus, these shortcomings in current research lead to the central research question of

this study:

What is the level of applicability and practicability of the current theories and
techniques relevant to IT investment decision making and evaluation, as observed in

large Australian companies'?

' The Australian Bureau of Statistics (ABS) defines a large business as one that employs more than 200
people. It defines medium businesses are those employing between 20 and 200 people, while small
businesses are those that employ less than 20 people. The ABS excludes public companies, businesses
that are in a parent or subsidiary relationship, and cooperatives and associations from its definition of
small business (ABS 2004).



In order to answer the above research question, the specific research aims for this

study will need to be addressed satisfactorily:

Aim 1:

Aim 2:

Aim 3:

Aim 4:

Aim 5:

Aim 6:

Aim 7:

To establish the decision making structures and procedures adopted

by organisations in making IT investment decisions.

To determine whether formal IT evaluation techniques or frameworks

are being used by organisations when investing in IT projects.

To compare the proposed practices for IT investment evaluation that
are documented in literature with those that are adopted by

organisations.

To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to the efficacy of

the decision making process.

To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to IT investment

performance.

To examine the extent to which the decision maker’s familiarity with
relevant theories and techniques concerning IT assessment is related

to decision making process, content and outcome.

To identify the important internal and external factors that influence
IT investment decision making and evaluation practices in

organisations.

The above research aims are of both practical and theoretical significance, as they

inquire into the very veracity of recent theoretical developments in the area of IT

planning and assessment practices. Moreover, as a step further from past studies, this

research not only identifies the contrasting patterns between decision making theories

and practices,

but also examines the reasons for those differences and their



significance to technology adoption in organisations. Thus, both IS researchers and

practitioners will benefit from this research in the following ways:

Contribution to research. The area of IT investment assessment has been widely
researched by academics over the past few decades. However, the history of failed
and disappointing information technology investment in organisations has also been
well documented (Willcocks and Lester 1997). Such emergence has real business
implications as organisations continue to question not only the value of their existing
systems, but also how they can rely on information technology as a source of strategic
advantage. The understanding of the IT investment decision making process from a
business, rather than a theoretical perspective, thus allows a focus shift from
traditional finance theory to organisation and behaviour economics. Without
recognising the way information technology is perceived and treated and the
significant contextual variables in decision making, theories and techniques developed

for IT adoption will continue to be either irrelevant or difficult to apply.

Contribution to practitioners. The commitment to any new IT investment requires a
considerable amount of prior planning and evaluation effort. With increasing
competitive pressures and budgetary concerns, IS managers are often forced to
examine and re-examine the organisational investment policies and procedures. On
the other hand, the alarming rate of project failure and the discrepancy between the
desired and the actual IT investment outcome highlight the continued difficulty with
effective system planning, justification and management. For IS practitioners, this
study helps to examine the major phases and issues associated with IT investment
decision making. With an emphasis on the three major aspects of decision making —
content, process and context — failure-prone practices such as premature commitments
to investment opportunity and misallocation of resources, can be better identified and

avoided.



1.3 Methodology

Data collected for this research served three overall purposes:

To provide descriptive statistics to be compared with findings documented
in past research, leading to the analysis of the similarity or discrepancy
between the collected and documented data in relation to IT investment

practices. Thus satisfying research Aim 1 to Aim 3 (Chapter 6).

To provide the basic data needed to conduct inferential statistical analysis
in order to assess the existence of a relationship and the degree of
association between variables, leading to acceptance or rejection of the
proposed hypotheses. Thus satisfying research Aim 4 to Aim 6 (Chapter
7).

To provide the data needed in order to further explore the decision making
context of IT investment, and to examine the way in which contextual
variables impact on decision making practices. Thus satisfying research

Aim 7 (Chapter 9).

To obtain these relevant data with the intention of providing meaningful answers to

the research question, this research was conducted in two parts. The first study

adopted a quantitative, cross-sectional survey methodology aimed at collecting data

for both descriptive and inferential statistics analysis purposes. The objective was to

gain a broad understanding of the decision making criteria, techniques and activities

involved in technology investment made by large Australian organisations. The

second study, on the other hand, utilised a qualitative, interpretivist case study

methodology, aimed at providing further contextual data in order to gain an insight

into the research problem and the key attributes of decision making and their effects.

Together, they provide empirical evidence on the investment decision making

strategies that had been used effectively in real organisation settings.



The following paragraphs briefly outline the nature, rationale, basic research strategy
and the intended outcomes of each of the studies. In-depth discussions of the research

methodologies for these two studies are left to Chapter 5 and Chapter 8 respectively.

A survey was used in the first stage of data collection for two main reasons. Firstly, it
enabled the findings and the existing literature to be compared empirically with
current decision making practices for IT investments. Secondly, it provided the
statistics necessary for the identification of the association between variables, leading
to more rigorous hypothesis testing and outcome generalisation. The links between
the research aims, the conceptual model adopted and proposed hypotheses are first
presented in Chapter 4, while the measurement scales developed for the theoretical
constructs are discussed in Chapter 5. The sample for the survey consisted of all of the
constituents in the S&P/ASX 300 Index, as they provided good representations of

large companies in Australia.

The characteristics of qualitative methodology were required for the second part of
the research for two reasons. Firstly, the development of a qualitative study was
guided explicitly by the conceptual framework presented in Chapter 4. It was argued
that a study designed to explore how organisations develop and manage their decision
making processes, the thinking of decision makers and the influences of context that
lead together to the eventual IT investment decisions, would give insight to decision
making beyond its technical details. The second rationale for a qualitative approach
was to explain more accurately the data obtained from the first survey study.
Conducting a qualitative study after a quantitative study is particularly useful when
the findings of the quantitative research call for a more in-depth analysis of the
identified problem (Darlington and Scott 2002, p.123). In all, three cases were
selected through theoretical sampling technique for a comparative, multiple-case
analysis. In doing so, similar and contrasting patterns of decision making practices

could be more readily identified.

The aim of these two studies was not only to address the research aims satisfactorily,
the research design that included complementary quantitative and qualitative studies

also facilitated between-method data triangulation. It was argued that the results



would give better insight into the decision making practices for IT investment in the

organisations.

It should be noted that it is not the primary purpose of this research to examine the
underlying theoretical soundness or usefulness of the existing decision making
theories and techniques offered in literature (because most are theoretically sound and
useful in some way). Rather, it is a study to investigating their applicability and
practicability as perceived in reality by organisations. In other words, this research is
largely a practical, theory-testing study, aimed at answering the research question and
describing the underlying issues associated with current decision making practice,
rather than a theory-building study whose purpose is to uncover new approach to IT
investment decision making and evaluation. It is imperative that the reader

understands the objective of this research before proceeding.

1.4 Outline of the Thesis

This thesis consists of ten chapters. Chapter 1 provides an overview of the research
background, along with the research question, research aims and the intended
methodologies for conducting the research. Chapters 2 and 3 form the literature
review part of the thesis. Chapter 2 reviews the generic decision making process for
IT investment as depicted by the literature. It looks at the current state of IT
investments practices, the way organisations make decisions in investing in IT, and
the consequent issues which surface as a result. As the assessment of information
technology has been a particular area under intensive research, Chapter 3 specifically
reviews the IT evaluation stage of the decision making process. It identifies the role of

evaluation, the types of evaluation techniques and current IT evaluation issues.

The shortcomings identified in the existing literature provide grounds for developing
the research question, research aims and a conceptual framework as presented in
Chapter 4. It also outlines the overall design of the research and the proposed
hypotheses. Chapter 5 elaborates on the research methodology of the first survey

research. The choice of survey method is justified and the steps taken for data



collection and analysis are discussed. Chapter 6 analyses data collected from the first
study descriptively, and draws conclusions concerning the IT investment process and
practices in the surveyed organisations. Chapter 7 uses the same survey data to further
test the hypotheses proposed in Chapter 4, leading to evidence of a possible

relationship between variables.

Chapter 8 discusses the methodological issues of a qualitative approach to research, as
well as reporting the specific strategies followed by the second study. The use of an
interpretive approach to examine the research topic is justified and found to be
particularly relevant to the nature of decision making for technology investment.
Chapter 9 presents the data collected from the interviews with the case firms and the
supporting evidence from the analysed documents. A comparative cross-case analysis
is then carried out to look for similar and contrasting patterns of decision making

practices, thus providing possible generalisation of the results.
Chapter 10 summarises the major findings from the two studies and discusses their
implications and contributions to the existing body of literature. Finally, the

limitations of the overall research are identified.

The structure the thesis is shown graphically in Figure 1.1 on the next page.
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Chapter 2

The IT Investment Decision Making Process

2.1 Introduction

There are two aims for the materials presented in this chapter and the next. The first
aim is to identify and document the contribution of the current literature to the area of
research as it serves as a theoretical foundation to this thesis. The second aim is to
provide a linkage between this theoretical foundation to the research question, and to
discuss which research aspects can be seen as an extension to existing knowledge in

this area.

Literature on IS/IT investment assessment falls into two broad categories: study of
generic investment decision making process, and more specifically, the project
evaluation part of the investment decision making process. This chapter provides a
review of literature in the first category, that is, the generic IT investment decision
making process. The next chapter will focus on presenting the discussion of literature

in the second category, the evaluation of IT investments.

Together, the two chapters address one of the most critical issues facing IS managers,
which is how to make the correct information technology investment decisions. The
supportive and innovative nature of IT means that choosing the right IT investment
can be a critical factor for the viability of an organisation. However, the selection of
IT investment seems to be a continual managerial challenge, and failed projects are
often observed in today’s organisations. Past research offered different methods and
techniques to address this issue but with varying degrees of usefulness and success.
This chapter presents the theories and concepts relating to IT investment decision

making, along with their implications as identified in the reviewed literature.

The focus of this chapter is on exploring the current state of IT investments practices,
the way organisations make decisions regarding IT investment, and the consequent
issues that surface as a result. An overview of what IT means to today’s businesses

opens up the discussion on the significance of IT selection practices and therefore, IT

11



investment decision making process. This emphasis on the entire decision making
process as opposed to simply presenting the extensive research on investment
evaluation methods is valuable, as it identifies potential organisational and strategic

issues that may not be apparent to evaluation alone.

2.2 Terminology

Before presenting the rest of the materials of this thesis, a number of terms are defined
to avoid confusion. In this study, the term quantitative is used interchangeably with
the terms financial, economic or tangible. The term qualitative is used
interchangeably with the terms non-financial, non-economic or intangible. The term
indirect is used interchangeably with the terms hidden or implicated. Thus, for
example, quantitative IT benefits refer to measurable benefits that are largely

economic-based. These are in accordance with IS literature convention.

2.3 Structure of the Chapter

The remaining part of this chapter is structured in the following way. The section IT
Investment Defined (Section 2.4) provides a definition of what literature considers to
be an information technology investment. The next section, Significance of Decision
Making for IT Investment (Section 2.5), briefly highlights the role of IT from both
industry and academic perspectives. The account of the concerns and implications
relating to increasing expenditure on IT investments leads to a discussion of the
significance and necessity of decision making for IT investments. This section is

important as it provides the rationale for undertaking this study.

Section 2.6 The Generic IT investment Decision Making Process reviews the current
decision making process for IT investment. It maps the process into four stages —
analysis and planning, evaluation of cost and benefit, project selection and

implementation, and post-implementation evaluation. The role of each of these stages

12



is explored and associated issues are outlined. Limitations of the current approach to
investment decision making are identified and discussed in Section 2.7, Limitations of
the Current IT Decision Making Practices. Additionally, the limitations found within

the reviewed literature are also articulated in this section.

Finally, Conclusion (Section 2.8) provides concluding remarks and links the
discussion in this chapter to the undertaken study. It is observed that past research
focused mainly on how to evaluate IT investment projects, rather than on taking an

integrated approach to examining the entire decision making process.

2.4 IT Investment Defined

Investment is an exercise in supplying resources in exchange for a desired outcome in
the future. However, whether or not the outcome could be produced satisfactorily is
an entirely different matter. An investment is different from expenditure because it is
made with specific direction and defined objectives, whereas expenditure is spending
without this specific direction. In this study, the terms ‘IT investment’ and ‘IT project’
are treated synonymously, as the commitment of resources into a project or a group of

projects with specific objectives implies an investment.

Similarly with other capital investments that many managers have to deal with
regularly in their organisations, IT investment has been a particularly critical issue in
today’s business environment. While IT investments are being made to enhance
organisations on operational, tactical and strategic levels, there is no uniform
definition of what an IT investment is. Although each researcher defines IT
investment somewhat differently, the definition given by Bacon (1992) of an IT/IS

investment seems to be the most accurate:

Any acquisition of computer hardware, network facilities, or pre-
developed software, or any ‘in-house’ systems development project, that
is expected to add to or enhance an organisation’s information systems

capabilities and produce benefits.
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The references to enhance and benefits above suggest investment is associated with
measurement and comparison, as benefits need to be measured so that enhancement
can be identified and compared. Thus, according to Bacon’s definition, investment
should be a structured process that involves both pre-investment planning and post-

investment assessment activities.

2.5 Significance of Decision Making for IT Investment

The role of IT in organisations has been emphasised in literature on information
systems and management for many decades. In recent years, business operations have
been characterised by the increasing use of information technology. In the same way,
changes in technology are also constantly affecting how organisations conduct their
businesses. Today, IT is often viewed as a key resource for obtaining strategic
advantage and for enhancing enterprise-wide capabilities (Cotton and Bracefield
2000; Huerta and Sanchez 1999; Lubbe and Remenyi 1999). With this increasing sum
of money spent on IT (Remenyi and Sherwood-Smith 1999; El-Imad and Tang 2001;
Irani and Love 2002), the concern for technology use in organisations seems to shift
gradually from a general awareness of the role of IT to an actual achievement for

business advantage (Feeny and Ives 1997).

An important issue associated with the increasing amount of funds being invested in
high technology is the planning and justification of making such investments. There
are studies providing evidence of the increasing interest in the process of IT
investment decision making (e.g., Sharif and Irani 1999, Farbey el al. 1999b,
Kettinger and Lee 1995). The adoption of new technology is often seen in literature as
essential but lengthy, expensive, complex and it often involves many stakeholders and
considerable risks. The task of planning and coordinating the investment, therefore, is
of great significance if a desirable outcome is to be achieved. However, studies have
shown that assessing when and what to invest in IT is still perceived with difficulty,
and the value of the eventual investments can be very disappointing. For instance,
Gordon (1999) finds in his study of 100 companies that only 37 percent of major IT

projects were completed on time, while only 42 percent finished on budget. In a more
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recent study, El-Imad and Tang (2001) report more than 40 percent of the 310

companies studied failed to complete their IT projects on time.

The alarming rate of project failure and the discrepancy between the desired and the
actual outcome of the investment thus highlight the difficulty with technology
investment. This difficulty can be explained primarily on two levels — economic and
strategic (Remenyi and Sherwood-Smith 1999). On the economic level, the main
concern is whether the IT investments are economically sound. Although many IS
researchers are concerned by the emphasis on the financial aspects of IT investment
(e.g., Farbey et al. 1999b; Patel and Irani 1999; Simms 1997; Holden and Wilhelmij
1996), some maintain that those IT investments that are unable to demonstrate some
kind of impacts on firm financial performance are harder to get approved (e.g.,
Scheier 1989). However, the inability to accurately determine the economic effects of
investment opportunities has often led to unsatisfactory project performance (Hitt and
Brynjolfsson 1996; Strassman 1985). As a result, the tangible value delivered by IT

investments is frequently questioned.

Decision making for IT investments is also significant on the broader strategic level
as it has a direct influence on how organisations conduct their businesses in the long
term (Clemons 1991). When economic conditions change over time, managers are
required to make adjustments to their IT/IS strategies, reformulate IT budgets and
keep business expectations at a realistic level. Furthermore, competitive pressure also
necessitates strategic applications. Deciding how much and which IT will be invested
in to obtain maximum strategic benefits often has great impact on the future
prosperity of a firm. Consequently, focusing on the strategic application of IT enables
organisations to utilise resources more effectively and efficiently, and to experience
more positive, longer-term impacts from their investments. Hence, the selection of
appropriate projects, the avoidance of irrational spending or cuts, and the balancing of
IT expenditure with sustainable IT capabilities all present a pragmatic challenge to

today’s organisations (Irani et al. 1998).

Apart from its significance on the economic and strategic level, IS researchers have
discussed the substantial effect of sound decision making process on organisation

learning (Lubbe and Remenyi 1999, Farbey el al. 1999b). A structured approach to IT
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investment provides procedures for accountability and control, ensuring that
important aspects of an investment are considered and managed. This gives
organisations the opportunity to learn, through the process of coping with uncertainty
and contingencies, thereby providing a way of minimising the likelihood of failure

with future IT investments.

In summary, adopting adequate decision making practices seems to be paramount if
an organisation is to expect anything of value from its IT investment. It is the
combination of claimed IT value and evidence of high project failure rate which gives
rise to the need to thoroughly examine the way organisations invest in IT (Lubbe and
Remenyi 1999). The roles of the IT decision making process, as discussed above, can
be explained in three ways. Firstly, the economic component of the decision making
process enables organisations to measure the expected return. Secondly, its planning
and analysis component allows IS managers to focus on corporate issues and prioritise
business needs accordingly. Thirdly, as Bacon (1992) remarks, the way in which the
decision making process itself is structured and applied has great impact on the value

of consequent decisions.

2.6 The Generic IT Investment Decision Making Process

As will be discussed later in this chapter, most current research places considerable
attention on investment evaluation alone rather than discussing the entire decision
making process. The topic of decision making has been widely researched in the field
of decision science. On the other hand, there are only a modest number of studies that
specifically explore the procedures organisations apply to the whole process of
development, evaluation, selection and management of IT investment projects.
Therefore, the discussion on the decision making process for IT investment is centred

on reviewing these limited studies.

Farragher et al. (1999) suggest sophisticated decision making should be a structured
process. Deriving from their proposed eight stages of capital investment system

modelled originally by Gallinger (1980) and Gordon and Pinches (1984), along with
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other documented methodologies (e.g., Czernik and Quint 1992; Willcocks and Lester
1994; Hogbin and Thomas 1994, p.167; McKay et al. 2003), the decision making

process for IT investment essentially encompasses four distinct stages:

e analysis and planning
e cvaluation of costs and benefits
e selection and implementation

e post-implementation evaluation

These stages are not necessarily sequential, in fact Johansen et al. (1995) recommend
that some of the stages should be performed in iteration depending upon the
complexity and the nature of the project if the decision making process is to be

effective. The following sections discuss each of these stages in turn.

2.6.1 Analysis and Planning

A review of the current literature shows that most IT investment research focuses
solely on evaluation activities involved with IT assessment methods and techniques,
rather than on the whole decision making process, of which evaluation is a part (e.g.,
Irani et al. 1998; Ballantine and Stray 1999; Irani 2002; Cronholm and Goldkuhl
2003). Nevertheless, the majority of those studies maintain that analysis and planning

should be performed rigorously before an investment decision is to be made.

The literature on the planning and development of strategic information systems has
flourished since the early 1980s with the increasing use of computer technology.
There has been an interest in the issue of utilising strategic IT to achieve competitive
advantages, expand into new markets, enhance current business processes, or increase
employee productivity (Banker and Kauffman 1991; Baker 1995; Robson 1997; Earl
1989; Fidler and Rogerson 1996). Khalifa et al. (2001) suggest that there are two
important rationales for purchasing, replacing or modifying information systems.
They are: changes in business process, and improvement to business efficiency and
effectiveness. As such, it should be reasonable to assume that most investments are

made with clear vision, and that gains in competitive advantage or other defined
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benefit are understood. Unfortunately, this is rarely the case as has been reported by

many studies.

Hogbin and Thomas (1994, p.36) describe a number of problems that businesses have
in relation to IT planning activities: (1) planning has a low priority due to fire fighting
approach to IT investment, (2) no strong commitment or clear procedures exist to link
business planning and project appraisal activities, (3) selection of projects is
performed on the basis of financial case rather than continuous business need, (4)
desynchronisation between the business and project planning cycles. Similarly, Lubbe
and Remenyi (1999) criticise the IT investment process found in many organisations,
describing it as IS managers are first struck by flashes of commercial insights.
Potential IT investment decisions are then assessed informally, and finally, decisions
are implemented giving less than satisfactory results. With no learning from mistakes,

they report that the whole process is repeated in 70 percent of organisations.

In support of these notions, Robson (1997) also argues that when organisations fail to
allocate resources for IT investments correctly, it is most likely to do with their IS
strategies. The process of selecting IT investments requires the guidance of
established IS direction. However, Robson believes that many organisations face
conflicting investment pressure. In the absence of a defined direction and well-
communicated goals, the effectiveness of the planning stage can be further
complicated by unenthusiastic management attitude, unnecessary office politics and
end user’s indifference. Indeed, empirical evidence has suggested that the level of IT
benefit is often perceived to be higher in companies that thoroughly examine the

alignment of IT and business goals than firms where the alignment is weak (Tallon et

al. 2000).

A further danger of the lack of strategic focus lies in the tendency of a shift in IT
investment focus from its potential strategic value to its technological functions
(Remenyi and Sherwood-Smith 1999). The issue of how an IT investment is able to
enhance business performance and existing IS capabilities can be substantially
ignored or forgotten as the responsibility for the project gradually shifts from

management to technical staff. Consequently, project definitions are drawn based
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primarily on functional details, and so management risk the possibility of losing sight

of the real reason for investing in IT (Proctor and Canada 1992; Nutt 1999).

Given the above discussion, it is clear that the significance of analysis and planning is
considerable in the IT investment process. Farragher et al. (1999), for example,
propose a more structured, proactive approach to selecting IT investments. It begins
with a thorough analysis of the organisation’s corporate strategies, including the
identification of competitive advantage expressed in terms of markets, products and
services. Others researchers also offer a variety of ‘best practice’, including greater
involvement of relevant stakeholders in analysis and planning activities (Agle et al.
1999; Berman et al. 1999; Whitley 1999) and the adoption of an iterative approach to
decision making (Remenyi and Sherwood-Smith 1999). They believe that the benefit
of introducing key stakeholders in the early stage is to enable organisations to place
the emphasis on a real business agenda rather than investment criteria. The
communication between management, technical specialists, financial staff and end
users helps identify mismatched goals and expectations and avoid the risk of the IT
project being driven technologically. Besides being participative, Farbey et al. (1999a)
further add that to be effective, decision making should also be iterative. In particular,

the investment’s practicability should be assessed at all stages of its life cycle.

On the negative side however, the difficulties with planning and developing a
strategic direction for IT investment to match business imperatives are also
documented within the IS literature. Firstly, the true intention for investing in IT may
not always be clearly recognised upfront (Bacon 1994). For instance, the reason for
implementing networking infrastructure may appear to be a need for better
information distribution. On the other hand, this can also be a result of greater desire
for improved work efficiency and quality. Secondly, the implications of an IT
investment are not always easy to forecast. Clemons (1991) and Maritan (2001)
accept that often the pertinence of an IT investment decision is only clear in
retrospect, and is far less obvious at the time when the decision was made. It is likely
that every aspect of an organisation today, whether it is its IS capability, its products
and services or its market position, is affected by the investment decisions made long

ago (Wiseman 1994).
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2.6.2 Evaluation of Investment Costs and Benefits

Evaluation is a critical part of decision making, so much so that the term ‘evaluation’
or ‘justification’ is sometimes used in literature to substitute for the meaning of the
entire decision making process. This section is intended to provide an overview on the
role of evaluation in IT investment decision making process, a more detailed

discussion on project appraisal and evaluation techniques is provided in Chapter 3.

Academics have shown interest in evaluating corporate capital investment for many
decades (see Gitman and Forrester 1977; Gallinger 1980; Canada and White 1980;
Pinches 1982). The continued interest in relation to IT evaluation appears to be a
result of the growing concern with the ability of conventional assessment techniques
to capture the true value of an IT project (Farbey et al. 1999a; Cotton and Schinski
1999; Irani et al. 1998; Khalifa et al. 2001; Lefley 1994; Proctor and Canada 1992).

The purpose of evaluation is to decide whether an investment is able to meet the
specific requirements as identified in the analysis and planning stage of the decision
making process (Tallon et al. 2000). It is concerned with assessing the financial
impacts, potential business value and risks involved. It is at this stage that
organisations evaluate the investments against their defined strategic, financial and
technical goals, and compare them to the available investment opportunities.
However, while evaluation in theory represents an opportunity for organisations to
measure the worthiness of the potential IT initiatives, studies have reported that
evaluation is in fact often negatively viewed as a budgetary and justification process
that needs to be overcome (e.g., Irani et al. 1998; Primrose 1991; Farbey et al. 1999a).
Such attitude often leads to a casual, informal evaluation process, and allows project
champions who are totally committed towards project success to search for non-
existing potential benefits and to minimise possible project costs (Irani and Love
2002; Irani et al. 1997; Nutt 1999). It is often only after implementation that the
realisation comes that what was seemingly a good investment is unable to live up to

expectations.
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To address these concerns, different evaluation approaches have been developed over
the years. Some researchers, including Parker et al. (1988) and Ryan and Harrison
(2000), give a finer classification of IT benefits as quantitative, quasi-quantitative or
qualitative. However, most evaluation methods documented in literature can be
simply characterised as either quantitative or qualitativez. Quantitative evaluation
methods, primarily based on accounting theory, place emphasis on the determination
of the return of IT investment in dollar terms and on specific financial goals. Two
particular quantitative techniques and their variants that appear to be used widely are
Discounted Cash Flow (DCF) and Return on Investment (ROI) methods (Farragher et
al. 1999).

The popularity of, and preference to, adopting those quantitative methods is that they
define a simple Ahurdle that has to be met if the investment is to go ahead (Ballantine
and Stray 1998; Small and Chen 1995; Khalifa et al. 2001). As several competing
investment opportunities are evaluated, one that is able to demonstrate good financial
return in a shorter timeframe would generally appear more attractive. Budgetary
constraint and the pressure to maximise the use of available resources also mean that
managers are less likely to commit to investments showing low or uncertain financial
return (Kaplan 1985; Irani et al. 1998; Violino 1998). Consequently, the incorporation
of quantitative assessment methods is increasingly seen as an important part of the

decision making process (Farragher et al. 1999).

On the other hand, the often extensive or exclusive use of these quantitative methods
is deplored by many (Cotton and Schinski 1999; Irani, 1999; Farbey et al. 1993;
Clemons 1991). They argue that evaluation based on cost economics is fundamentally
different from that based on competitive impact. As a result, they believe
organisations tend to focus on the financial benefits while losing sight of the long-

term effect of the investment opportunity.

* There are a substantial number of classification systems concerning the types of IT benefits. For
example, Peters (1994) categorises benefits specifically into three groups — enhancing productivity,
risk minimisation, and business expansion. An older classification by Demmel and Askin (1992)
shows that IT/IS benefits can be considered as strategic, tactical, and pecuniary. However, for
simplicity and in line with the overall literature, this study adopts the classification scheme that an IT
benefit is either quantitative or qualitative.
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This emphasis on short-term, bottom-line returns or savings becomes even more
problematic when evaluating investments with significant strategic focus. Benefit
characteristics such as improved quality, efficiency, flexibility, productivity and skills
are not always easily captured and measured (Farragher et al. 1999; Cotton and
Schinski 1999). The more intangible or indirect benefits and costs are thus either
considered insufficiently or estimated informally during evaluation. For example,
Irani et al. (1997) consider it a widespread industry practice to account for the upper
estimates for costs and lower estimates for benefits as treatment for project risks. As a
result of such practice, IS managers are often forced to take one of the following
strategies: (1) refuse to undertake strategic IT investments that could result in long
term benefit, (2) invest in projects as an ‘act of faith’, or (3) fabricate potential
benefits and minimise possible costs to satisfy the justification process (Small and
Chen 1995). This has serious implications concerning not only the soundness of the
IT investment decisions made, but also management’s possible reservation for future

investment opportunities.

Amidst the criticism of the lack of adequate evaluation practices in organisations (e.g.,
Khalifa et al. 2001), many studies have also shown that qualitative methods are being
increasingly considered and applied (Tallon et al. 2000; Violino 1997). Some
organisations no longer insist on assigning a dollar value to their investment
opportunities and rely solely on financial analysis. Investment criteria such as
business growth and future expansion also appear to be more important in selecting I'T
projects (Bacon 1994). Hence, it has been suggested that no single measure is perfect
and universally applicable, and that evaluation is highly context dependent (Lubbe

and Remenyi 1999; Farbey et al. 1999a; Chen 1995).

2.6.3 Investment Selection and Implementation

The next stage after evaluation in the decision making process is to select and
implement the project or projects that match the desired evaluation outcomes. Project
selection is a relatively straightforward process if the investment opportunity is able to
meet the required strategic, financial and technical objectives. However, often not all

aspects of the desired benefits can be satisfied by a single IT project. Therefore,
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management judgement is often required to determine trade-offs between goals,

values and issues.

Even when the investment opportunity is deemed favourable, the success of the
project can be further complicated by whether or not it can be implemented on time
and with expected quality. Researchers such as Farbey et al. (1999a) have maintained
that evaluation during the implementation phase is important as it enables early
detection of potential problems and provides a mechanism for quality control.
However, exactly how evaluation is performed during project implementation is less
known in the currently available literature. An exception is a study by Farragher et al.
(1999), which finds that 80 percent of the surveyed organisations develop action plans
and assign project managers to oversee the implementation. As the purpose of this
research is to examine the entire decision making process in Australian organisations,
the quality control procedure used during the investment implementation stage will be

identified and discussed in later chapters.

2.6.4 Post-implementation Evaluation

The investment process does not stop with the implementation of the IT project. Post-
implementation review has a significant role in the overall IT investment practice but
is often left undiscussed in many studies (in-depth discussion on post-implementation
evaluation is provided in Chapter 3). The significance of post-implementation
evaluation is explained by its two benefits: it ensures that the project has met the
planned goals and delivered anticipated benefits and quality, and it enables
organisation learning (Farbey et al. 1999a; Farragher et al. 1999; Remenyi and

Sherwood-Smith 1999).

After a system is implemented and in operation, post-implementation evaluation
provides management the opportunity to ensure that the project performs as intended.
The system is checked against the defined goals in terms of its business value,
benefits and costs. The impact of the implemented IT is also compared to the original

prediction and any deviation is documented. This evaluation process is performed
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continuously until the organisation is presented with possible alternative or

replacement options (Farbey et al. 1999a).

As well as determining the extent to which the system performs as planned, the post-
auditing process also facilitates organisation learning. Remenyi and Sherwood-Smith
(1999) suggest that formative evaluation is required if organisations are to learn from
past investment decisions. Their argument is developed around the intrinsic difference
between summative and formative evaluation. They believe that summative
evaluation, with its focus on assessing outcomes and impacts, is inadequate in
assisting firms in learning how to better manage future investments. Formative
evaluation, on the other hand, is not only limited to collecting objective statistics of
how the invested project is performing. Rather, it is also concerned with the
understanding of the subjective views of the stakeholders involved in the project. The
identification of those subjective issues and concerns as raised by the stakeholders,
together with objective evidence, enables organisations to learn from past mistakes

and missed opportunities (Remenyi and Sherwood-Smith 1999).

2.7 Limitations of the Current IT Decision Making Practices

The discussion above on the decision making process for IT investment has
highlighted several limitations and issues. As was noted, they are primarily related to
the following three areas: the lack of strategic emphasis on the investment decision,
the inability to capture benefits and costs and interpret their implications accurately,
and the exclusion of human and sociopolitical or soft issues in the decision making
process. This section elaborates further on these limitations, along with their
associated issues and proposed solutions as suggested by literature. Finally, the

limitations within the reviewed literature are also discussed.
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2.7.1 The Lack of Strategic Direction

One of the most critical issues to current IT investment practices appears to be the
lack of strategic direction (Lubbe and Remenyi 1999; Nutt, 1999; Tallon et al. 2000).
Despite an increasing understanding of the significance of taking a strategic view of
technology by the organisations (Irani et al. 1997), strategic planning has not been
performed uniformly or consistently. In fact, many studies have found that there is a
lack of formal IS strategy and investment direction in many companies (e.g., El-Imad

and Tang 2001).

Researchers in the field of information systems have advocated the development of
strategic IS and demonstrated their positive impacts on businesses for many years (see
Lederer and Sethi 1991 & 1996; Carter et al. 1990; Brown et al. 1995). There is much
empirical evidence suggesting that the identification and prioritisation of corporate
goals is critical to the successful selection and effective deployment of IT projects
(Mata et al. 1995; Baker 1995; Feeny and Ives 1990; Earl 1993; Clemons and Row
1991; Brancheau et al. 1996). A range of frameworks, such as Porter’s five forces
model, strategic relevance and impact grid and the Critical Success Factors model,
were developed to assist management in formulating business and IS strategies.
However, despite the availability of these tools, many believe that approaches to
technology adoption remain largely reactive, where systems are implemented to solve
existing business problems (Khalifa et al. 2001). This lack of perspective and vision
tends to restrict organisations to making investments that are likely to reduce costs in
the short term (Hayes and Abernathy 1980, cited in Proctor and Canada 1992).
Consequently, the potential innovative and strategic value of IT is often lost in

reactive investment practice (Maritan 2001; Holme 1997).

Fidler and Rogerson (1996) remark that the fundamental premise of creating
competitive advantage through technological innovations is that corporate strategies
must be served as a starting reference point to formulating IS strategy. With that
strategy, system benefits must be expressed in terms of their direct linkages to
corporate goals (Clare and Stuteley 1995; Niederman et al. 1991; Newton 1995). The

reactive approach to IT investment on the other hand, can thus seriously limit the
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potential capability of a firm. Furthermore, strategic advantages and firm capabilities
cannot be acquired simply by adding technological invention. They will have to be
developed internally by making the invested system firm-specific with careful

consideration of the organisational environment (Maritan 2001).

In order to rectify the misalignment between corporate goals and IT investment
direction, a number of researchers have suggest a system-dependent approach to
decision making (Maritan 2001; Suresh and Meredith 1985). For example, Maritan
classifies three types of IT investments, those which will maintain current capability,
those which will add to an existing capability, and those which will create a new
capability. Each type will possess different levels of risk and criticality and hence are
subjected to different value analysis on strategic, tactical or operational level (Irani
1999; Teo and King 1997; Watson et al. 1997). When economic conditions are
unfavourable, an emphasis on operational or tactical systems with the intention to
drive down costs or profit from short term results seems to be perceivable. On the
other hand, what is considered to be a strategic investment requires attention to long
term issues that place greater attention on the future prosperity and viability of the
organisation, such as competitive position in the market, products and services

diversification, and sourcing of business activities.

In terms of responsibility of the decision maker, it is often suggested that management
should avoid delegating the responsibility of investment planning and goal
formulation to subordinates (Proctor and Canada 1992; Nutt 1999). This is to ensure
that strategic focus is not lost as the investment project gradually evolves from
concept to realisation. To assist organisations in formulating IS strategies, Thong
(1999) and Willcocks (1994) suggest that firms should thoroughly identify the
elements that may affect the investment decisions, including the characteristics of the
decision makers, the technological innovation, the organisation and the environment
in which the organisation operates. Hence, drawing an appropriate IT investment plan
to accommodate those human, organisational and external characteristics requires the
effort from the organisation to establish formal and specific guidelines (Lubbe and

Remenyi 1999).
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2.7.2 The Difficulty with Measuring Implicated Benefits and Costs

The lack of strategic direction in making investment decision discussed in the
previous section has researchers calling for the development of IT investment policy
with a strategic focus. Another concern is the evaluation of such investments in order
to determine their business values. This section briefly outlines the current limitations
in relation to evaluating IT investments as raised by researchers. A more in-depth
discussion on the topic of investment evaluation techniques is presented in the next

chapter.

The most prominent criticism of IT assessment is the inability to fully appraise the
implications of system costs and benefits (Clemons and Weber 1990; Proctor and
Canada 1992; Lubbe and Remenyi 1999). Quantitative valuation analyses are often
viewed as incomplete as they are unable to identify hidden costs and benefits
adequately (Hitt and Brynjolfsson 1996; Ryan and Harrison 2000). This criticism is
further developed around the notion that expressing all costs and benefits in financial
terms is too simplistic in guiding IT investment decisions (Simms 1997).
Consequently, the evaluation of non-technical and non-financial impacts is seen as
difficult or insignificant, and often is left insufficiently considered (Willcocks and

Lester 1991).

The underlying problem with traditional capital budgeting techniques is their
emphasis on evaluating projects based on projects’ incremental adjustments to a status
quo system (Proctor and Canada 1992). Investments with long term strategic value
therefore defy the use of the traditional capital investment evaluation with its focus on
quantitative quantification. Post et al. (1995) add that strategic benefits often involve
dynamic interactions between customers, suppliers and rivals. Therefore, static
benefit-cost methods have limited use in evaluating non transaction-based systems.
With these shortcomings, many have argued that the emphasis of evaluation should be
centred more on developing methods that are able to accommodate the critical but
often intangible dimension of the investment, such as workforce capabilities, quality,
productivity and innovation (Ryan and Harrison 2000; Miller et al. 1997). Others

further propose the need for a more holistic way of considering investment,
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contending that IT is a part of an overall system and benefits should be measured as
their collective effect on the entire organisation and its position in the industry, rather

than trying to measure each one separately (Post et al. 1995; Farbey et al. 1999a).

In an attempt to address these issues in practical terms, numerous evaluation methods
have been developed. For example, Post et al. (1995) propose system impacts to be
evaluated around Porter’s five-force model with respect to suppliers, customers,
present and future competitors, product offerings and the effect on underlying cost
structures. Irani (1999) suggests that costs and benefits impacts should be expressed,
either explicitly or implicitly, at strategic, tactical and operational level. Grover et al.
(1998b) and Ward et al. (1996) measure the system impact based on the degree of
technological diffusion and the change in business process in the organisation. Ryan
and Harrison (2000), on the other hand, focus their study on the social or human-
related impacts that IT investments have on organisations. Each of these approaches
seems to have its own merits and together they are complementary in nature. It is
therefore one of the aims of this research to examine the current evaluation techniques
adopted in the industry, with a particular focus on determining the extent of their use

and effectiveness.

2.7.3 The Exclusion of Human and Socio-political Issues

There has been a growing view in the field of IS that the development of information
systems requires the consideration of complex social and organisational issues in the
environment where they are developed (Mumford and Weir 1979; Naughton 1984;
Checkland 1989; Checkland and Scholes 1990; Vidgen 1993; Rose and Haynes 1999;
Boonstra, 2003). According to these scholars, problems are frequently ill-structured
and cannot be properly defined and dealt with by engineering and technical methods
alone. Information systems are seen as instruments for solving or enhancing the
interactions among the people who are affected by them. Therefore, they believe that
human, social and political issues should be taken into context in the development of

information systems.
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This soft system approach to IT success measurement and IT investment decision
making has also gained more attention from recent research (e.g., Kanellis et al. 1998;
Ryan and Harrison 2000; Farbey et al. 1999a). Stakeholders theory advises that
successful system implementation depends on the understanding and participation of
those affected by the decision (Hogbin and Thomas 1994, p.5). With this notion that
decision making can never be totally rationalised or set in procedures, Maritan (2001)
proposes a different approach which takes a managerial view and places investment
decision making in a larger, complex organisational context, as opposed to the
traditional, economic evaluation of capital investment process. While any human-
related issue can often be called a soft issue, past studies have focused on a few
concerns of particular importance, namely the roles of internal politics and the

decision maker’s characteristics.

The influence of political and personal interests among stakeholders on the decision
making process has been widely discussed. Strategic decision making is often
regarded as inherently a socio-political process (Duncan 1973; Eisenhardt and
Zbaracki 1992; Willcocks 1994; Zanibbi and Pike 1996; Ezingeard et al. 1998;
Wilson and Howcroft 2000). It is bounded by the political interests of decision makers
and stakeholders, and the political pressure they experience. For instance, an
organisation may consist of several hierarchical levels with a distinct power structure.
Managers on different hierarchical levels, and sometimes even on the same level, may
share different concerns regarding how business should operate. When an area of the
business needs to be improved and an IT investment is to be made for that purpose,
competing interests may impinge upon best judgement consensus and distort the

investment effort.

Adding further to the complexity of decision making are the characteristics of the
decision maker (Janis and Mann 1977; Bronner 1982; Thong 1999; Lindgren and
Wieland 2000). Nutt (1997 & 1999) in his study reports a worrying statistic that only
half of managers’ decisions are successful, caused primarily by managers’ lack of
awareness of the way in which they make decisions. Consequently, use of failure-
prone decision making practices, premature commitments to investment opportunity
and misallocation of resources are described as the characteristics of failed decisions

(Nutt 2001). Furthermore, decision makers are strongly influenced by their ethical
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standards, which often exist inadvertently in the concept of evaluation (Smith et al.

2001; Ballantine et al. 2000; Tuttle et al. 1997).

At the same time, researchers such as Hammond et al. (1998) offer a different
perspective on why IT investments fail. They suggest that sometimes it is not the
decision making process that is problematic, rather it is the mind of the decision
maker that creates failed decisions. They believe that psychological traps, such as
confirming-evidence and sunk-cost traps, are commonly observed in decision makers,
especially if such traps are reinforced by consultants or product vendors. Martins and
Kambil (1999) also provide evidence of managers’ susceptibility to prior experience
with IT when making new investment decisions. Managers with a positive experience
of existing IT tend to bias favourably towards new IT investments. This bias is also
observed in managers whose organisations engage reactively in IT investment —
explained possibly by the fewer failures they have experienced by cautious

investment.

Given the potential influences of political interests and the characteristics of the
decision maker, the assumption that investment procedures and decisions are
objective and rational is challenged by many (e.g., Symons and Walsham 1988;
Avison et al. 1995; Ballantine et al. 2000). What they consider to be an effective
method for understanding decision making issues is to adopt an interpretivist as well
as economic approach to the investment evaluation process. In another words, since
IT investments incorporate a significant amount of subjective human and
organisational issues, they must be recognised explicitly if the information system is
to produce maximum results (Irani and Love 2000/2001; Ryan and Harrison 2000;
Serafeimidis and Smithson (2000). A greater participation by relevant stakeholders
would increase the awareness of different views and interests of all the people
affected by the system, and would help to avoid possible traps in the decision making

process.

The study of human and socio-political aspect of decision making can be quite
complex in itself. In an attempt to understand the basic context around IT investment
decision making in organisations, the second study of the research will utilise an

interpretivist, case study approach to explore such issues.
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2.7.4 Limitations of the Current Literature

While reviewing the current literature, the majority of the research appears to
adequately portray the current state of IT investment decision making practices.
However, the most notable limitation is the large emphasis on project evaluation
rather than the exploration of the whole decision making process, where evaluation is
a part. The remark of Boonstra (2003 p.196) that ‘there is remarkably little empirical
research focusing on the process used by managers to decide to buy, develop and/or
implement IS applications’, effectively illustrates this shortcoming of current

research.

Evaluation no doubt plays a very significant role in selecting appropriate investment
projects. It offers an opportunity for management to determine the worthiness of each
investment according to its linkage to corporate goals, to make comparison between
the competing investment opportunities, and to learn the effectiveness and impacts of
the implemented project during post-evaluation. However, evaluation is only a part of
the bigger picture. Decision making is not simply a yes/no exercise, rather, it is a
process in which organisations identify their strengths, weaknesses and opportunities.
The use of evaluation techniques alone cannot substitute for some of the more
important aspects of decision making practices, such as formulating investment

strategy and establishing investment objective.

Thus, a major difference between the literature in IT investment decision making and
traditional capital budgeting literature is observed, particularly in the way that the
entire decision making process is rarely discussed in the IT investment decision
making literature. Most studies take a fragmented approach and provide little
integration to existing investment decision making processes, with the exception of
several conceptual frameworks modelled by a number of researchers such as Remenyi
and Sherwood-Smith (1999), Lubbe and Remenyi (1999), Maritan (2001), and
Boonstra (2003).
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There are several likely explanations as to why this is the case. One possibility is that
the area of strategic information systems development and organisational decision
making has been well-researched over the past two decades. Thus, most studies could
have assumed that organisations already had adequate knowledge of system
development methodology and therefore, a clear understanding of the intentions and
objectives for IT adoption. Another possibility, as Clemons (1991) suggests, is due to
the pace of change in information technology. The development of strategic IT or IS
is often a time-consuming activity. Organisational context and external environment
may change dramatically as the system is being developed and implemented. Further,
the impact of the system cannot be forecast easily. What is considered as innovative
IT or IS today may lose its competitive value in a few months time and, may assume
only a supportive role rather than what was originally intended. A third possibility is
that managers are constantly under pressure to make rapid and ‘right’ decisions,
therefore the decision making process is less likely to be rigorously conducted (Nutt,
1999). Given those possibilities, it is perhaps not too difficult to understand the

frequent focus on investment justification in past research.

Given a noted gap often existed between the desired and actual outcome of
technology investment, there is a need to thoroughly examine the decision making
process that contributes to this discrepancy. Clearly, adopting a quality decision
making process does not always guarantee quality decisions. However, poor decision
making practices rarely result in satisfactory outcomes. Sharif and Irani (1999) and
Farragher et al. (1999 & 2001) remark that investment success depends on the entire
process, not just on applying rigorous evaluation techniques. There is a real need for
future research to place more emphasis on examining the quality of the decision
making process as applied in organisations, rather than determining the quality of
investments decisions themselves. This understanding thus forms the underlying

rationale for this entire research.
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2.8 Conclusion

This chapter has presented a discussion on the current practices in IT investment
decision making and has identified several associated issues. Information technology
and systems have a critical role in today’s organisations. They are used to support
important aspects of a company’s operation and are often said to enable the business
to innovate. Adopting a sound decision making approach to IT investment not only
reduces the possibility of unrealistic optimism and expectations, but also prevents
excessive pessimism and the risk of not developing business-critical systems. Yet,
research has shown that managers are frequently troubled by their decision making
practices for information technology investments. Several issues, include lack of
strategic focus, tendency to apply quantitative evaluation techniques solely, and
exclusion of human and organisational issues, are documented as to reasons why an

alarming rate of project failure can still be observed in today’s organisations.

To lessen the possible occurrence of these problems, past researchers contributed
various strategies in order to address the issue. While researchers generally advocate
for a more integrated approach to IT investment decision making, few actually seem
to provide this integration and examine all stages of the decision making process,
from project analysis to post-evaluation, adequately. The heavy emphasis on
investment evaluation frequently observed in reviewed literature partly defies the
rationale for conducting evaluation at all. A recent study (Raffoul 2001) suggests that
projects fail because of wrong estimates, unrealistic expectations, poor scope
management, partial financial control and no early problem detection. On closer
inspection, it appears that most of these reasons can be traced back to the inadequate
attention paid to IT investment planning and analysis before project evaluation is even

started.

Hence, one important proposition in this study is that the quality of a decision depends
not only on the quality of evaluation techniques used but also on the entire decision
making process adopted. It is therefore the focus of this study to examine the content
and process that organisations use in selecting IT investment opportunities as well as

the important associated contextual issues, as opposed to concentrating on evaluation
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criteria and methods alone. In following this direction, this study takes a different
approach from contemporary studies, thereby providing a different perspective on IT

investment decision making.
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Chapter 3

The Evaluation of IT Investment

3.1 Introduction

Unlike the performance of a firm which can be measured by its financial account, the
standards for assessing the (potential) performance of an IT investment are less clear
and agreed. Thus, continuing from Chapter 2, the focus of this chapter is centred
specifically on the evaluation stage of the decision making process for IT investment.
It addresses the issues associated with the evaluation of IT initiatives and IT

performance appraisal.

The evaluation of information technology has been an area under intensive research.
The interest in this topic has evolved from the measure of the impact of technology on
costs of labour in the past, then to the impact on productivity at various levels, finally
to the broader understanding and management of IT benefits in the present day. The
continued research in this area illustrates that despite growing spending on
information technology, there is still some uncertainty concerning whether the
outcomes from the adoption of new technology have been satisfactory, or indeed if

there have been any.

To understand the shortcomings of current evaluation practices and techniques, a
closer examination of the theories and concepts in the reviewed literature relating to
IT and IT performance assessment is required. The focus of this chapter is, therefore,
on exploring the evaluation practices and techniques developed over the years and the
actual methods used in organisations. This exercise has an important research
implication as it leads to the discovery of a gap between what academics offer and
what organisations use in reality. A review of the problems and associated issues with
current evaluation activities also enhances the understanding of why a particular
approach to project appraisal is adopted, as well as giving the research direction for

this study.
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3.2 Structure of the Chapter

The remaining part of this chapter is structured in the following way. The section /T
Evaluation Defined (Section 3.3) provides a definition of what literature considers as
evaluation of information technology investment and how evaluation is different from
project justification. Next, the section The Value for IT Money Issue (Section 3.4)
highlights the fact that although the focus of current research has shifted from the
productivity paradox to the broader benefit management issue, the determination of
the benefit gain with IT adoption continues to be elusive. The significance of
evaluation for IT investments, as identified in The Roles of Evaluation (Section 3.5),
is that it has three critical roles throughout the investment cycle, namely project

assessment, quality control and benefit management.

The section IT Evaluation Methods In Use (Section 3.6) provides a review of the
variety of quantitative and qualitative project appraisal techniques used by
organisations as documented in literature. With the large number of techniques
available, this section also shows a number of the classification schemes of evaluation
techniques developed in the past. The treatment of risk and the concept of project life
cycle are also discussed briefly in this section, along with a review of current post-
investment evaluation assessment methods. It is noted in the section Limitations of the
Current IT Evaluation Practices (Section 3.7) that current evaluation practice
possesses several limitations. The problems and the associated issues with measuring
the value of strategic systems and the more intangible and indirect aspects of IT

benefits and costs are discussed in this section.

In addition to the limitations of current evaluation practices, the section titled Factors
Influencing the Evaluation of IT Investments (Section 3.8) also identifies a number of
factors that contribute to or restrict the way in which organisations conduct their
evaluation activities. It is noted that two such factors are the type of investment and
organisation size. Finally, Conclusion in Section 3.9 provides concluding remarks and
links the discussion in this chapter to the undertaken study. It is observed that

although there has been much theoretical work available in the area of IT evaluation
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and benefit management, there is a gap of the understanding of what is offered in

theory and what is actually used in practice.

3.3 IT Evaluation Defined

IT evaluation is a term that is often used imprecisely. Prior to implementation,
evaluation is the point where the value of the potential system is examined. During
implementation, evaluation ascertains the quality of the undertaking IT investment.
Once a project is implemented and in operation, evaluation represents an assessment
of its performance and impact on the organisation (Farbey et al. 1999a). In this sense,
evaluation takes on the multiple roles of project assessment, quality control and

benefit management throughout the investment cycle.

Within the current literature, evaluation is often referred to as the process of
identifying and establishing the potential benefits of an investment opportunity by
quantitative and/or qualitative means (Ballantine and Stray 1999). Meanwhile, some
researchers (e.g., Farbey et al. 1999a) believe that this particular definition of
evaluation is much centred on project assessment alone. Consequently, evaluation is

often treated as a process for project justification.

Robson (1997) makes an explicit distinction between project justification and project
evaluation and warns of the difference between the two. According to Robson,
evaluation is the process of assessing the value of a specific aspect of an investment
opportunity for which project selection may or may not be of relevance. Justification,
on the other hand, implies eventual selection among alternatives. The danger with
taking the justification view to technology adoption is that justification tends to be a
one-off activity. Once an investment decision is ‘justified’ and carried out, the
important activities following, namely quality control and the benefit management

aspects of IT evaluation are often ignored.
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With these criticisms, the scope of project evaluation has been broadened and is now
considered as a multi-stage activity, where it is performed through project planning,
initiation and operation. Ward et al. (1996) define evaluation and benefit management

as:

The process of organising and managing such that potential benefits

arising from the use of IT are actually realised.

While this somewhat conceptual definition explains the role of evaluation in the
decision making process, this research adopts the view of Farbey et al. (1999a) as the

working definition for IT evaluation:

A process, or group of parallel processes, which take place at different
points in time or continuously, for searching and for making explicit,
quantitatively or qualitatively, all the impacts of an IT project and the

programme and strategy of which it is a part.

Therefore, an understanding of the different roles of evaluation and the use of them
accordingly throughout the investment cycle enables organisations to better select,

control and measure their IT investments.

3.4 The Value for IT Money Issue

Published in the MIS Quarterly in 1979, Matlin noted that one of the more difficult
tasks faced by many IS managers was responding to the question ‘What is the value of
the company's investment in information systems?’ A quarter of a century later, the

same question seems to remain uncomfortably in many IS managers’ minds.

In the continued quest for the competitive edge, global investment in IS and IT has
increased substantially in recent years (Ryan and Harrison 2000; El-Imad and Tang
2001, Love et al. 2003). Yet somehow, the evaluation of IT and IS has been and still

is a subject under intensive research as many organisations appear to be unable to
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fully tell the return from their IT investments. As a result, Myers et al. (1998) argue
that technology is often adopted without a full understanding of its applicability,

effectiveness or efficacy.

Past studies in this area have demonstrated the vast interest in examining the
relationship between IT utilisation and subsequent change in productivity on
individual, firm, industry and national economy levels (e.g., Brynjolfsson 1993;
Brynjolfsson and Hitt 1996; Dewan and Kraemer 1998). The contradicting evidence
of the impact of technology on productivity has resulted in the so-called productivity
paradox. However, the current view on IT benefit realisation and management is that
productivity should be considered as a part of the overall value of the invested system,

thus making the productivity paradox essentially a value for I'T/IS money issue.

Studies on the productivity paradox are characterised by academics such as
Brynjolfsson (1993) and Brynjolfsson and Hitt (1998). The attention to this subject
over the years has further generated related research topics such as IT versus firm
performance (Rai et al. 1997; Lee and Menon 2000), IT versus profitability (Hitt and
Brynjolfsson 1996), and the more generic IT/IS success measurement such as system
functionality and user satisfaction (DeLone and Mclean 1992; Myers et al. 1998;
Ballantine et al. 1998a; Kanellis et al. 1998). Although IT has been measured in many

different ways, the performance gain by investment in IT is unclear and inconclusive.

For example, studies have reported the positive effects of IT adoption on
organisational productivity (Brynjolfsson and Hitt 1996; Mitra and Chaya 1996;
Mahmood and Mann 1993), labour productivity (Mukhopadhyay et al. 1997a), sales,
assets, and equity (Sircar et al. 2000), quality (Mukhopadhyay et al. 1997b) and
profitability (Devaraj and Kohli 2000). In contrast, others also report that under a
range of conditions, firm productivity can actually decrease with the adoption of IT
(Thatcher and Oliver 2001). As a result, the search for IT value has not yet reached a
point where academics and practitioners are satisfied with its outcomes (Davern and
Kauffman 2000). The understanding of where the potential value of IT investment lies
and the demonstration of its benefits have thus proven extremely difficult (Davern and

Kauffman 2000; Mahmood and Mann 2000).
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While organisations are experiencing difficulty in assessing the value of their IT
investments, Brynjolfsson (1993) maintains the position that the ‘shortfall of
evidence’ of IT benefits is not ‘evidence of a shortfall.” He believes that the
determination of the relationship between IT and productivity is confounded by a

number of problems, namely:

e mismeasurement of outputs and inputs
o lags of benefit realisation due to learning and adjustment
e redistribution and dissipation of profits

e mismanagement of information and technology.

To address these concerns, many researchers have taken these issues into account in
their researches in the hope that the relationship between IT and organisational
performance can be established more clearly. For instance, a number of key
performance indicators as measures of the value output of an investment have been
used by academics (e.g., Chan 2000; Lee and Menon 2000; Dewan and Kraemer
1998; Sriram et al. 1997). The effect of lags on the return of IT investment is also
extensively researched in the literature (e.g., McNamara and Bromiley 1999; Rai et al.
1997; Kivijarvi and Saarinen 1995), with some empirical evidence for the positive IT-
performance relationship (Devaraj and Kohli 2000). Robson (1997) puts forward that
any investment made is at the expense of other potential projects and results in
opportunity costs; therefore the overall net benefits becomes less observable. Cases of
mismanagement of IT are evident in Lin and Pervan (2001), Khalifa et al. (2001), and
Clegg et al. (1997). Furthermore, Coleman and Jamieson (1994) speculate that
increased spending on IT only brings increased advantage in companies already in the
top quartile of effectiveness. However, the same increase in IT spending will merely

exacerbate problems in companies with ineffective management.

Despite the progress in establishing the relationship between IT and productivity, a
growing number of authors such as Sircar et al. (2000) and Sribar et al. (2002)
consider this relationship to be superficial and say that it cannot be generalised
without taking organisational context into account. They argue that the perceived

productivity gain is based on circumstances and it alone does not identify the overall
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performance of the organisation as a result of IT adoption. In supporting this notion,
Maritan (2001) further adds that return generated by capital investment is both
market-determined and firm-specific. What is required, therefore, is a methodology to
determine and manage the overall value of an IT investment and its potential to
improve the capability of the organisation in its firm-specific way (Sircar et al. 2000),
rather than focusing on universal criteria as definitive success variables (Kanellis et al.

1998).

With the shift of the attention of recent research from the productivity paradox to
benefit management (e.g., Ward et al. 1996), the determination of the impact of IT
investment on return and organisational performance remains elusive. The
dissatisfaction with IT return appears to rise from an inability to determine the value
of IT in overall terms but less directed to specific IT (Robson 1997). Indeed, studies
have demonstrated that the adoption of specific IT is able to contribute significantly to
profitability. For example, Songini (2000) documents a substantial growth in revenue
as a result of the implementation of ERP. Mukhopadhyay et al. (1995) also report
significant cost-savings at Chrysler Corporation with its adoption of EDI systems.
However, despite these success stories, many researchers maintain that failures are
still regularly observed and expected benefits are frequently unrealised (Robson 1997,

Lin et al. 2000).

Hence, a study focusing on the current evaluation practices and techniques and how
they can be applied to improve future IT investment decisions seems to be timely and
appropriate (Maimbo and Pervan 2001). This study will perhaps shed some light to

understanding the old issue of value for IT money.

3.5 The Roles of Evaluation

The selection of investment opportunity is frequently constrained by the realities of
the existing organisational environment. Factors such as competitive pressure,
available resources and skills all influence the way IT initiatives are rated and ranked.

Budgetary pressure also requires organisational resources to be allocated carefully and
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IT spending scrutinised (Patel and Irani 1999). It is such considerations that highlight

the significance of evaluation.

The many roles of evaluation have been discussed in the IS literature (e.g., Farbey et
al. 1999a). One of its primarily roles is concerned with the utilisation of financial
resources in technology adoption. With the increasing complexity of today’s systems,
investing in IT often represents a significant financial drain on an organisation. While
technology can potentially bring a range of benefits, investing in the wrong project
can also hasten the decline of an organisation (Devaraj and Kohli 2000). However,
despite such understanding, many observe that evaluation for this purpose is not well
performed. For example, Robson (1997) believes many organisations simply do not
know what their current level of IT investment is, nor understand the level of future
investment required. For such an organisation, it is not only difficult to quantify what
was already spent but also problematic to determine what benefits can be expected

from future investments.

Evaluation is also significant in that it helps ascertain the status and quality of the
undergoing investment. The difficulty with forecasting accurately the value of an IT
investment, especially a strategic one, prior to its implementation is well recognised
(e.g., Bacon 1992; Gordon 1999; Lynn et al. 2001). As the nature of the investment
alters with environmental changes and uncertainty over time, continuous evaluation
may reduce the risk of failure. In contrast, the failure to track and measure the change
of cost often leads to good investment with bad results. Evaluation is therefore
important in that it allows organisations to identify potential issues, redirect resources

or terminate projects with prolonged development time or unacceptable cost increases.

The third role of IT evaluation is to better manage IT benefits. Evaluation has a
critical role in assessing the realised benefit from the implemented system (Farbey et
al. 1999a; Patel and Irani 1999). Without taking this step, it is argued that the
organisation in which the project is implemented experiences no benefit at all (Lin
and Pervan 2001). Given the large amount of corporate resources being spent on
technology, it should be safely assumed that the identification of benefits returned and
impacts are carefully measured and referred back to the established investment

objectives. On the other hand, past studies have shown that the post-implementation

42



operating performance is not appraised consistently. For example, Willcocks and
Lester (1994) find only 8 percent of the 50 organisations studied were able to indicate
‘whether the IT investment subsequently returned a higher or lower return than other
non-IT investments.” In noting this, Avison et al. (2000) argue that if organisations
cannot identify and communicate the resulting benefits from their systems, it is
unlikely that those systems will be viewed as successful, regardless of how they are
funded. Consequently, IT is often view negatively as expenditure rather than a

corporate asset, and as a service rather than an opportunity-enabler.

As discussed in Chapter 2, IT investment decision making is often time-consuming,
and often complicated further by the various attributes of an organisation. On the
other hand, Gordon (1999) and Nutt (1999) point out that while there may be other
factors that lead to bad project delivery, IS managers can control how they perform
evaluation better than they can control organisational issues such as politics. Robson
(1997) further adds to the reasons of why it is worthwhile to improve the evaluation

process and raises a number of problems with inadequate estimation, including:

e alack of confidence in IT
e projects are chosen when they should not have been
e perhaps more seriously, worthwhile projects are not undertaken when they

should have been.

Without formalising a process for IT prioritisation and assessment, organisations are

unlikely to experience consistent results from their investments (Rai et al. 1997).

3.6 IT Evaluation Methods In Use

The wide diversity of the evaluation methods and techniques available — from
unsupported guesses to pseudo-scientific calculations — is documented in the
literature. In answer to the question of what is the best way to assess the business
value of information technology, Violino (1997) speculates that ‘talk to 20 financial

analysts, economists and CIOs, and you’ll probably get 20 different answers.” Many
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of today’s evaluation methods for IT investments are based on traditional capital
budgeting techniques (Patel and Irani 1999). Over the years, these traditional methods
are modified and new methods are developed to reflect the advancement in
information technology. However, these past and present valuation methods vary in
the degree of usefulness and, as Ballantine et al. (2000) believe, few can claim that

any particular method is able to evaluate IT investments adequately.

As discussed earlier, IT benefits and costs can be broadly defined as either
quantitative or qualitative. In the same way, an evaluation method can also be loosely
categorised as either a financial (quantitative) or a non-financial (qualitative)
technique. The aim of this section is to present an overview of the currently available
IT appraisal techniques that are frequently used in practice as discussed in the IS

literature, from strategic analysis to post-implementation evaluation.

3.6.1 Quantitative Appraisal Techniques

Perhaps the most widely used and discussed quantitative methods for IT evaluation
are Discounted Cash Flow (DCF), Return on Investment (ROI), Payback and their
variants (Irani et al. 1997). The underlying principles of these techniques are
grounded in finance and accounting disciplines. DCF is a discounting technique that
aims at estimating future cash flow with the consideration of the time value of money.
Two particularly popular DCF techniques are Net Present Value (NPV) and Internal
Rate of Return (IRR). ROI is a ratio-based technique where potential income
generated by an investment is measured. Payback is the length of time required to
recover the cost of an investment. These techniques and their variants are often
labelled as ‘financial’, ‘economic’ or ‘traditional’ methods as the results of such

analysis are often expressed in financial terms.

The popularity of quantitative appraisal techniques is well documented (e.g., Lin et al.
2000; Cotton and Bracefield 2000). Their main attraction appears to be their
simplicity but strong foundation based on conventional accounting theory. The
emphasis on the bottom-line impact allows organisations to quickly identify benefits

in more objective and tangible terms (Farbey et al. 1993; Patel and Irani 1999).
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Moreover, Scheier (1989) contends that technology adoption is of little value if its
impact on bottom-line cannot be proven or at least argued convincingly. This
particular notion appears to be understandable, as the eventual purpose of investing in
IT, even strategic ones, is aimed at profit maximisation and firm expansion (for the
private sector at least). Thus, economic concerns have made IS managers less likely
commit to investments that cannot demonstrate some kind of positive financial impact

(Kaplan 1985; Violino 1998).

Another notable factor for the extensive use of quantitative methods is related to the
accelerated rate of technology obsolescence (Rai et al. 1997). It is not unusual to find
present technology becoming obsolete two or three years after implementation, and
what is developed today may be cheaper to buy tomorrow. Recent studies also support
empirically the fact that the average payback period (or the period which quantitative
benefits are obtained) is short, ranging from 4.2 years as reported in Cotton and
Bracefield (2000) to 2.8 years in Block (1997). Consequently, long-term IT impacts
are increasingly uncertain. As such, Scheier (1989) suggests organisations ‘should be
willing to accept short-term payoffs in exchange for long-term benefits.” In other
words, with today’s complexity of economic and technological environments,
focusing on near-term cost reduction and a shorter payback period from IT

investments seems to ‘reflect nothing less than the real world’ (Bacon 1992, p. 344).

Despite their popularity, researchers and practitioners continue to question the
effectiveness of quantitative methods in evaluating IT investments (Cotton and
Schinski 1999; Irani et al. 1998; Irani 1999; Farbey et al. 1993; Clemons 1991). While
the merits of quantitative methods are not disputed, they believe these techniques are
unable to capture some of the more intangible impacts and returns of IT investments.
In an attempt to lessen such issues, progress has been made to update the existing
economic-based measures. For instance, studies have reported the use of modified
ROI-based metrics to evaluate high technology such as electronic business (Wilder
1999), ERP (Stein 1999; Radding 1999), intranets (Waltner 1999) and data
warehouses (Whiting 1999; Radding 1999). At the same time, a variety of ways to
evaluate IT investment qualitatively has also been proposed, as presented in the

following section.
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3.6.2 Qualitative Appraisal Techniques

Radding (1999) and Vickers (2000) argue that if project costs and value returned can
be reasonably estimated, quantitative techniques are effective yet relatively easy to
use. Unfortunately, there are many empirical studies illustrating the fact that the
factors considered in investing in information technology are often qualitative by
nature (e.g., Ballantine and Stray 1998; Beaumont 1998; Chan 2000). These factors,
such as improved quality, are often difficult to quantify directly and express their
value in explicit terms. In response to the increasing use of non-financial criteria in
decision making, the role of qualitative assessment techniques has become more
considerable and these techniques often supplement their quantitative counterpart in

IT budgeting and assessment (Horngren et al. 2000).

Hogbin and Thomas (1994, p.181) define the intangible benefit as one which cannot
be quantified with a high level of confidence. As such, the purpose of qualitative
evaluation is to measure the impact and change that is (potentially) brought about by
the system rather than determining the absolute amount of that change, as in the case
of quantitative methods. Upon reviewing the current literature however, it is
surprising to find that few studies had attempted to examine what qualitative methods
are actually used by organisations. Instead, the majority of past studies focus
primarily on the extent of qualitative appraisal techniques being used (e.g., Ballantine
and Stray 1999; Small and Chen 1995) and the qualitative attributes of an IT
investment that are considered important (e.g., Khalifa et al. 2001; Cotton and

Bracefield 2000).

Despite this lack of knowledge of exactly which qualitative methods are used in
practice, there is substantial theoretical work in this area. The underlying concepts of
many of today’s qualitative methods stem from conventional frameworks for
formulating business strategy. For example, the Information Economics model by
Parker et al. (1988) explicitly identifies potential positive and negative values of each
investment. The Value Analysis method by Money et al. (1988) expresses and
quantifies intangible benefits of an investment in value terms, while the Critical

Success Factors framework by Rockart (1979) focuses not on evaluating investments,
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but on examining what IS attributes or activities are needed to enable growth.
Clemons (1991) adopts an expanded Decision Tree approach to strategic IT
evaluation. Kaplan and Norton (2001), Letza (1996), Van Der Zee and De Jong
(1996) and Sedera et al. (2001) develop their models around the Business Scorecard
technique. Beaumont (1998) and Bacon (1994) document the criteria-based method
where the emphasis is on establishing performance goals. Saaty (1990) and later
Libertore et al. (1992) further propose a multi-criteria Analytic Hierarchy Process
(AHP) framework that ties the investment decision formally to organisational
strategy. Lastly, there are integrated or process management approaches that do not
rely on the use of any particular technique, rather they focus on procedures and ‘best
practice’ to guide IT investments (e.g., Kohli and Sherer 2002; Lubbe and Remenyi
1999; Nutt, 2001).

Qualitative methods differ from quantitative techniques in that they incorporate
significant consideration for strategic elements and variables. Such methods require
the identification of areas of IS capability for improvement and attributes that are
desirable to the business. The primary advantage of this approach lies with
organisations’ ability to rely less on detailed economic measures and instead explore
investment criteria to reflect the business strategies (Proctor and Canada 1992).
Hence, when used appropriately, qualitative methods may further facilitate significant
learning about the organisation itself. On the other hand, the effectiveness of
qualitative methods can be restricted by numerous factors such as faulty construct of
criteria, organisational politics, the lack of knowledge of the decision maker, and the
difficulty in conveying IT benefits plainly across the organisation. In other words, the
subjectivity of qualitative assessment methods may presents an issue when forming
consensus among stakeholders as to which criteria are important and what measures

should be applied.

3.6.3 Classificatory Schemes of IT Assessment Methods

Renkema and Berghout (1997) in their study provide a comprehensive list of 65
quantitative and qualitative techniques for IT investments evaluation. With the

number of methods available, the appropriate choice of technique or techniques
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becomes an important management concern (Patel and Irani 1999). Over the years a
number of classificatory schemes have been proposed to categorise the different
evaluation methods, most being similar in focuses but varying in the level of detail.
The following paragraphs discuss some of the more representative classificatory

schemes.

Robson (1997) devised a classificatory scheme (Figure 3.1) based on the rationale that
the focus of assessment should be changed according to the investment purpose. For
instance, if an investment is considered based on its financial impacts, techniques
such as DCF and ROI are deemed adequate. The other extreme is what Robson terms
an ‘act of faith change’, where the focus of evaluation is on the strategic impacts of
the investment and the change in competitiveness of the organisation. Therefore, in

this instance techniques like Critical Success Factors would appear more appropriate.

Figure 3.1. Continuum of approaches to investment decisions

Focus of Assessment Degree of Tangibility Appraisal Technique
Must do/dictated change N/A
Assess financial impact Tangible Hard DCF, ROI, Payback or
of change similar to document

quantifiable net savings

Assess value of change ROM or similar to
document net value

Causal logic for change IE, Business Scorecard or
other weighting method to
select the most appropriate

Act of faith change CSF or similar for strategic
Intangible Y Soft contribution

DCEF (discounted cash flow); ROI (return on investment); ROM (return on management)
IE (information economics); CSF (critical success factor).

Source: Adapted from Robson (1997, p.288).

Renkema and Berghout (1997) developed a slightly different scheme. Rather than
categorisation based on investment types and thus focus of assessment as per Robson,
their scheme is centred on the nature of evaluation techniques themselves. They

document four basic evaluation approaches, one quantitative and three qualitative:
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e Financial approach (e.g., DCF, ROI, and Payback)
e Multi-criteria approach (e.g., Information Economic)
e Ratio approach (e.g., Return on Management)

e Portfolio approach (e.g., Bedell’s method and Investment Portfolio)

Although not mentioning clearly the context where each of the above approaches can
be applied, Renkema and Berghout’s study provides an excellent comparison between
the four approaches by their differences in objectives, criteria, supported process and
outcome. At the same time, Irani et al. (1997) and later adapted by Patel and Irani
(1999) and Irani and Love (2002) proposed an approach that is constructed giving
some consideration to including both investment types and characteristics of
evaluation techniques. Overall they identify 18 major appraisal methods and

categorise them into four distinct approaches:

e cconomic approach (e.g., DCF, ROI, and Payback)
e strategic approach (e.g., competitive advantage and CSF method)
e analytic approach (e.g., AHP, risk and value analysis)

e integrated approach (e.g., Information Economics and Business Scorecard).

In comparison to the evaluation approaches identified by Renkema and Berghout, this
scheme offers a better degree of guidance as to which techniques may be applied
based on investment types or intentions. Over the years more researchers, such as
Grover et al. (1998b), have started exploring the relationship between investment
types and the selection of evaluation techniques. One particular example is a study by
Drinjak et al. (2001) where they propose a combined framework based on the four-
way model of Earl (1989) and the work of Irani et al. (1997). This model is simplified
and depicted in Figure 3.2 on the next page.
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Figure 3.2. A model for evaluating IT investments

Investment Type or Classification of Evaluation Suggested Evaluation
Intention of Investment Approaches Techniques
Productivity and Economic approach Cost-Benefit Analysis,
performance ROI, Payback

Improve management and  Integrated approach Balanced Scorecard
business processes

Expansion and growth Analytical approach Value Analysis
Competitive advantage Strategic approach Critical Success Factors

Source: adapted from Drinjak et al. (2001).

Comparing Figure 3.1 and 3.2, the similarity between these two schemes should be
observed. While Robson and Drinjak et al. use different terms (for example, act of
faith change to competitive advantage), elements in the figures generally match well.
It appears that as the characteristics of different evaluation techniques are more
understood, the characteristics of their use in making IT investment decisions are

gradually recognised and agreed upon.

3.6.4 The Treatment of Risk

The treatment of project risk is another topic related to IT investment and information
systems development that has been under extensive research (e.g., Willcocks and
Margetts 1994; Willcocks and Griffiths 1997; Dimson et al. 2000; Schmidt et al.
2001; Barki et al. 2001). Although this section cannot provide a comprehensive
discussion on the treatment of risk in IT investment decision making as it is a complex
topic on its own, the following paragraphs will however briefly examine the way risks

are considered in evaluation.

Similar to risks involved in the planning and development of information systems,
investing in technology often carries some degree of risk and uncertainty. Clemons
(1991) categorises components of risk in IT investment as financial, technical, project,
functionality and system risk. Kohli and Sherer (2002) later introduce a finer
classification of IS risks as technical, project, organisational/political, financial,
disaster, security, collaborative and competitive. Hence, many evaluation techniques

now include measures in an attempt to accommodate these risk factors. For instance,
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quantitative evaluation methods incorporate variables for risk and they are adjusted as
the perceived level of risk changes. In this sense, risks are treated as costs and
measured in terms of their potential impact on the financial return of the investment.
An example is that a higher discount rate or cost of capital can be applied to DCF
techniques, or a shorter payback period to the Payback method to include risk
considerations (Farragher et al. 1999; Ballantine et al. 1998b; Block 1997). However,
not all risks can be measured in financial terms. Factors such as potential disruption in
business operation, excessive training requirements or change in regulatory policy are
difficult to assign monetarily. Therefore, non-financial or qualitative methods take on
risks as management, rather than economic, issues. Consequently, the treatment of
risk is often in the form of a contingency plan (Poulymenakou and Serafeimidis

1995).

Numerous studies have attempted to investigate the treatment of specific risk elements
in IT investments. A survey by Ballantine and Stray (1999) shows that only 57
percent of the organisations performed risk assessments during pre-investment
evaluation. Farragher et al. (1999) report a similar result, in that 55 percent of
organisations required quantitative risk assessments and 68 percent required formal
assessment for non-quantifiable risk factors, though their study did not differentiate IT
from other capital investments. In terms of specific risk assessment technique used,
the use of quantitative risk-adjusted methods — increase in discount rate (frequently
excessive), required rate of return and cost of capital and shorter payback period — are
often reported despite a rich selection of techniques available (Ballantine and Stray

1999; Farragher et al. 1999).

While many academics have argued for a greater use of qualitative appraisal
techniques, the extensive and continued application of quantitative risk-adjusted
methods seems to be particularly puzzling. This perhaps can be explained by the
findings from the surveys of Cotton and Schinski (1999) and Cotton and Bracefield
(2000), that most organisations consider the level of risk involved in IT investments to
be no different than that of other capital investments. Since IT investments are not
perceived as any more risky than other capital investments, traditional risk-adjust
evaluation may be deemed adequate for the treatment of risk in IT investments.

However, the validity of this should be investigated further in future study.
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3.6.5 The Evaluation Cycle

The concept of the original project life cycle is discussed in much of the IS analysis
and design literature (e.g., Lycett and Paul 1999). Increasingly, this concept of project
dynamic is also extended to the area of IT investment and evaluation. As with the
discussion on the multi-role of evaluation earlier this chapter, researchers recognise
the roles of evaluation in the planning, development, implementation and post-project
audit of an IT investment (Irani and Love 2002; Farbey et al. 1999a; Ward et al. 1996;
Symons 1994; Hogbin and Thomas 1994, p.120). They acknowledge that evaluation
usually begins as assessment for investment feasibility in the context of other capital
investments, followed by the next set of evaluation activities that identify external and
internal changes that may affect the direction of the investment. During the
development phase, evaluation further takes place to identify possible changes and
potential problems to ensure the quality of the undertaken project. Finally, evaluation
activities are continuously performed after system implementation to investigate its
acceptance, performance, effectiveness and impact on the organisation. The results of
all evaluations throughout the project life cycle are then collected and analysed to
learn about the currently adopted investment process as well as for future IT

investments.

Despite the recognition of the changing role of evaluation among IS academics,
studies have suggested otherwise for IS practitioners (Hallikainena and Nurmimaki
2000; Kumar 1990). Evaluation often appears to be static activities that occur at some
fixed point in time, rather than a continuous process that monitors the development of
the IT investment (Patel and Irani 1999). This static form of evaluation is what
literature regards as summative evaluation. Many believe that much evaluation in
organisations is summative in nature, while formative evaluation is rarely performed

(Farbey et al. 1999b; Remenyi and Sherwood-Smith 1999).

The main difference between summative and formative evaluation is that the focus of
summative evaluation is on resource allocation, while the focus of formative
evaluation is on benefit realisation and management (Cronholm and Goldkuhl, 2003;

Remenyi and Sherwood-Smith 1999). More specifically, summative evaluation
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activities typically aim at assessing outcomes and impacts. In this sense, the goal of
summative evaluation is to help management better understand and take account of

the investment itself. That is, the primary purposes are to:

e help decide whether to invest in a particular information system
e assist the capital rationing process in order to prioritise projects

e learn whether or not the investment was successful.

On the other hand, the purposes of formative evaluation are to:

learn how to better manage investments and derive guidance for the future

understand the risks involved in making the information system deliver the

anticipated benefits

obtain commitment from information systems staff and users

facilitate corporate learning.

Hence, the focus of formative evaluation is on the examination of the delivery of the
invested technology, assessing the organisational context in relation to this technology
and managing its impacts. In this sense, it looks beyond the measurement of IT
performance and aims at the better understanding of the performance of the

organisation as a result of the adoption of technology.

The shortcomings of summative evaluation is frequently criticised for its focus on
short-term, financial or other operating statistics (Remenyi and Sherwood-Smith
1999), little accommodation for changes (Patel and Irani 1999; Farbey et al. 1999b)
and it is often not iterative (Kumar 1990). In contrast with evaluation for
accountability as in the role of summative evaluation, the underlying value of
formative evaluation lies in its emphasis on informing the present and learning from
the past (Rose and Haynes 1999). The outcome of formative evaluation often gives
insight into the rich interactions between the implemented system and the affected
people in a specific organisational context. Consequently, formative evaluation not
only helps organisations to learn from their successes but also from their mistakes.

This in turn, may enable organisations to make better future investment judgements.
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3.6.6 Post-implementation Evaluation

The previous section briefly discussed the concept of the evaluation cycle and the
difference between summative and formative evaluation. It was noted that evaluation,
in particularly post-implementation evaluation, plays a significant role in facilitating
both project performance measurement and organisation learning. Yet, past studies
have suggested that despite post-implementation evaluation being one of the more
important areas as far as IT evaluation is concerned, it is also one of the most
neglected (Willcocks and Lester 1997). This section is therefore dedicated to further

exploring the function and practice of current post-project evaluation in organisations.

The significance of post-implementation evaluation has never been disputed in the
literature. It is well accepted that benefits from technology adoption are only as good
as they can be measured (Ward et al. 1996; Coleman and Jamieson 1994). In
particular, post-project assessment is crucial in that it provides an opportunity for
comparison between the expected and actual benefits experienced. Patel and Irani
(1999) argue that most decision makers hold the assumption that information
requirements can be fully recognised and defined in advance. As a result, system
requirements developed based on this assumption are taken to be complete and
correct. However, as was discussed, project dynamics often introduce uncertainty and
changes. Consequently, the focus, goals or functionality of an implemented system
may deviate from what was planned originally. Post-project evaluation then, is a

valuable step in determining the outcome of an investment.

Post-investment evaluation also enables significant learning about the performance of
the organisation as a result of IT adoption. Myers et al. (1998) take on a benefit
management perspective and point out that IT assessment is essential for effective
management and continuous improvement of the IS function. Moreover, information
produced through evaluation is not only useful as feedback concerning the
implemented system, such information can also be fed forward to improve the future
direction of IT investment (Farbey et al. 1999a; Kumar 1990). Pervan and Lin (2000)
further suggest that when evaluation is conducted with the aim of benefit realisation

and management, it enhances the organisation’s knowledge of the benefits that IT can
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or cannot deliver and how they can be achieved. Robson (1997) considers this
knowledge as a chief benefit of IT investment, that is, the understanding of the value
generated by the use of IT rather than identifying the value of the IT itself. An
example is that the value of an integrated network to a bank comes from the ability to
alter what staff do rather than the ability to reduce the number of staff, as happened

with early banking systems.

In recognition of the important functions of post-investment evaluations, numerous
studies have attempted to determine empirically the extent to which they are
performed and how they are performed in organisations (e.g., Hallikainena and
Nurmimaki 2000; Lin et al. 2000; Ward et al., 1996; Kumar, 1990). The general
conclusion is that post-implementation evaluations for IT investments are generally:
(1) not performed widely in overall terms, (2) mostly summative in nature, (3)
performed informally as an exception rather than a rule. It is apparent that not only the
extent of post-implementation evaluation is limited, the focus of such activity is often
restricted to measuring technical efficiency and less on learning about the subsequent

effects and organisational change.

One particular outcome of such misdirected effort towards IT investment evaluation is
that evaluation is frequently perceived negatively. Some researchers believe the
overall evaluation activities have been treated as a justification process which needs to
be done, rather than positive activities leading to better understanding and control of
the project, user satisfaction and greater benefits (Farbey et al. 1999a; Irani and Love
2002). With this concern, a growing number of formative measures have been

developed aimed at better understanding and managing IT benefits.

For example, some studies develop measures of IT performance based on the degree
of technological diffusion in the organisation and the impact on business process (e.g.,
Grover et al. 1998b), while others are based on the change in staff capability as a
consequence of IT adoption (e.g., Ryan and Harrison 2000). Sets of guidelines have
also been proposed for conducting formative evaluation (e.g., Remenyi and
Sherwood-Smith 1999). As organisations increasingly demand maximum value from
their IT investments, having adequate post-implementation evaluation processes in

place appears to be more important than ever.
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3.7 Limitations of the Current IT Evaluation Practices

With increased spending on information technology and the need to justify this
spending, there are a growing number of evaluation techniques being developed for IT
assessment. To further understand the issues with IT decision making, it is also
necessary to examine current I'T valuation practices and their limitations. As discussed
in Chapter 2, current IT decision making is associated with a number of problems,
primarily the lack of strategic emphasis on investment decisions and the inability to
capture benefits and costs and interpret their implications accurately. In terms of
evaluation specifically, it seems that current IT appraisal processes suffer from similar
problems. Small and Chen (1995) state that the underlying concerns with meaningful
evaluation of technology are the fact that many of the benefits are intangible and
difficult to quantify, and the lack of readily accessible and acceptable techniques for
appraising all the benefits offered by the technology. With these concerns in mind,
this section extends the discussion in Chapter 2 with specific focus on the limitations

of current IT evaluation practices.

3.7.1 The Evaluation of Strategic Investments

Many of today’s organisations regard information technology and system as an
essential part of overall enterprise-wide capability (Clemons 1991). Their role has
also changed gradually over the years, from automating, informing and now to
transforming the business (Tapscott and Caston 1993; Farbey et al. 1995; Hinton and
Kaye 1996; Maimbo and Pervan 2001). Transaction-based systems, or those aiming
primarily at production and process efficiency, no longer offer the same degree of
competitive advantage as they did in the past. Consequently, organisations are often
required to consider high technologies, such as electronic commerce and ERP, for

strategic and longer term benefits.
However, while technology has evolved, it appears that investment appraisal

techniques have not changed at the same rate. Current evaluation methods adopted by

present day organisations are said to be unable to reflect the advance of technology
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(Drinjak et al. 2001; Serafeimidis and Smithson 1996; Dos Santos 1994). In
particular, numerous researchers have remarked on the difficulty of evaluating
strategic investments due to the extensive use of economic-based measures (Patel and
Irani, 1999). The use of quantitative methods which focus on risk avoidance and cost
reduction is clearly inappropriate for more risky and complex systems. As a result,
organisations often overlook the more strategic and indirect impacts of their IT

initiatives.

At the same time, there are others who offer a different perspective (e.g., Lin and
Pervan 2001; Mahmood and Mann 1993). They accept that sometimes it is not the
evaluation techniques that are inadequate, rather it is the increasing intangibility of
strategic benefits that is prohibiting the right application of evaluation techniques with
a high degree of confidence and precision. Indeed, Hogbin and Thomas (1994, p.143)
believe that the real issue regarding the evaluation of strategic investment is not so
much about whether or not intangible benefits can be expressed in quantifiable terms,
but rather whether it can be done with a satisfactory degree of confidence. To avoid
this issue, decision makers thus tend to prefer objective, economic measures when

dealing with IT valuation (Bannister and Remenyi 2000).

Another worrying observation raised by the inability to measure the more strategic
systems is the tendency for organisations to adopt an act of faith or intuitive approach.
Studies have reported cases of IT decisions including Manufacturing Resource
Planning (MRP), electronic business and ERP initiatives, being made informally
based purely on intuition (Irani and Love 2000/2001; Wilder 1999; Stein 1999). One
possible explanation may be that certain systems are too important to be subjected to
the normal budgeting process. The failure to invest in these projects may drastically
affect the competitive position in the market, therefore such projects should be treated
differently. On the other hand, ignoring formal justification of any investment can
lead to financial disaster in the race to be the first (Lin and Pervan 2001; Clemons
1991). The view that strategic systems cannot be evaluated adequately due to the lack

of data for quantitative analysis is therefore challenged.
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One likely outcome of resorting solely to economic measures is that potential benefits
can be overstated or fabricated to satisfy the budgetary process (Pervan and Lin 2000;
Small and Chen 1995). What seems to be required in order to evaluate strategic IT
investments is to match the right evaluation strategy to the right type of investment
(Rai et al. 1997). As depicted in Figure 3.1 earlier, while it may not always be
possible to quantify the strategic benefits of a system, these benefits can be
represented in terms of their roles in fulfilling explicit corporate goals and objectives.
If evaluation activities can be directed to ensuring that these goals and objectives are
satisfied, the determination of cost-benefit ratio may no longer be essential (Bacon
1994). In other words, the evaluation of strategic investments should be focused on
understanding the differences between the current and the proposed way that work is
done, rather than attempting to quantify the absolute amount of that change (Robson

1997).

Over the years numerous frameworks have been put forward to mitigate the difficulty
of evaluating strategic investments. These frameworks, for example the IT portfolio,
Real Option Theory and IT Governance, are an improvement over the traditional
quantitative assessment techniques. As a result, a wide range of complex but
important issues, such as organisational culture and socio-political issues, can be

better factored into the decision making process, rather than being left undiscussed.

3.7.2 The Over-reliance on Economic-based Evaluation Methods

As was discussed earlier, the popularity of quantitative or economic-based evaluation
methods can be attributed to their ease of use and their readily interpretable
assessment outcome. However, the fact that many organisations apply quantitative
methods indiscriminately regardless of the types of investment has often led to sub-
optimal return from their implemented systems. As a result, the status of IS/IT in
organisations is said to be frequently undermined (Avison et al. 2000; Vrazalic and

Gould 2000; Sedera et al. 2001).
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The starting point for an economic-based evaluation requires cash estimates of the
expected benefits and costs. Given that detailed knowledge of the intended project is
often not obtained or obtainable in advance, assumptions must be made regarding the
estimation of subsequent change in cash flow as a result of IT adoption (Bacon,
1992). However, making such assumptions can be flawed on two counts, evaluation is
either inaccurate, or it is performed for the sake of justification where numbers are
altered to get approval, thus defying the purpose of evaluation (Bacon 1992; Wiseman
1994).

The application of conventional economic-based evaluation techniques raises a further
problem, namely the ineffective treatment of larger organisational issues (Ryan and
Harrison 2000; Lin et al. 2000). While quantitative justification of a transaction-based
system is comparably straightforward, such an approach appears to be over-simplistic
in terms of evaluation of business rather than financial impact (Post et al. 1995).
Enterprise-wide and behavioural issues are often missing or considered insufficiently
during evaluation, on the basis that they cannot be easily quantified by these
techniques (Serafeimidis and Smithson 1996; Irani et al. 1998). Without a deeper
understanding of these issues, it is argued that evidence of IT benefits will remain

elusive and vague (Sedera et al. 2001).

At the same time, there are researchers who argue that the inability to quantify
benefits precisely may not be as serious a problem as the inability to realise and
manage such benefits (Bacon 1992; Rai et al. 1997). As was discussed in the previous
section, some contend that if there are good business reasons for adopting new
technology, the calculation of financial return is less important. This is evident in
several empirical studies showing that while not all potential benefits were easily
quantified, their links to business objectives and goals were frequently considered in
IT investment decisions (e.g., Pervan and Lin 2000). Furthermore, Hogbin and
Thomas (1994, p.181) suggest that while it may be difficult to quantify intangible
benefits, they can be rated or scored. In other words, although the value of an
investment is not absolute, some investment opportunities will be relatively more
attractive than others. Such rating and ranking they believe, is useful when the

organisation is being presented with a number of alternatives.
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Apart from the consideration of benefit are the actual costs of IT investments. The
general perception is that IT costs appear easier to estimate than IT benefits, although
Irani et al. (1997) believe this is rarely the case. The consideration of potential indirect
or implicated costs is significant because project costs do not end when the project
development finishes. Rather, costs are simply redistributed among people,
infrastructure, past development maintenance and discretionary development over
time (Robson 1997). Indeed, many researchers suggest that indirect costs from the
subsequent use of the implemented system are often more significant than the direct
costs of purchasing or developing the system. Sometimes these costs can be up to
three to four times higher (Irani et al. 1997, 1998; Hochstrasser 1994). Therefore, as
well as benefit perspective, the understanding of the contributions of project costs also

represents an important aspect of IT investment decision making.

Robson (1997) regards the purpose of managing IT costs as being the identification of
hidden and apparent costs, the understanding of the contribution that each element
makes to the total picture, and the establishment of appropriate levels for those costs.
In other words, the management of IT costs consists of matching the acceptable cost
level to the strategy imperative. However, the techniques of costs estimation
reportedly suffer from the same problem as the evaluation of IT benefits. Unlike a
stock purchase, the expenses associated with an IT investment are almost never
known accurately at the start of the project. To better understand IT cost implications,
past studies have attempted to determine the different sources of cost. For example,
Hochstrasser (1994) considers the human costs to be the management time and
training required to integrate the new system into current work practices. At the same
time, organisational costs may rise as the transformation from old to new work
practices and business processes takes place in the company. In all, Hochstrasser and
later Irani et al. (1998) have identified a total of eight human and four organisational

indirect costs factors.

Despite the sources of IT costs can now be more readily identified, these indirect costs
are in fact rarely considered in evaluation and even more rarely, are they quantified.
As a result, project costs are overlooked, resulting in cases of cost overrun (Nutt 2001;
Lederer et al. 1990). When indirect costs are considered, Hogbin and Thomas (1994,

p-131) observe that common treatment is adding a contingency factor of between 10
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and 25 percent of the total project costs to the identified costs. On the other hand, they
suggest an additional 10 to 15 percent may be added to include project management
costs, depending on the types of costs incurred and level of detail of the initial

estimates.

3.7.3 Summary

A review of the limitations of current evaluation practices and techniques is presented
in this part of the chapter. These issues are directly in line with the findings of Farbey

et al. (1999a) on current evaluation practices and can be summarised as follows:

e a misalignment exists between IT investment strategies to organisation’s
strategic directions

e a misalignment exists between IT investment strategies and IT evaluation
strategies

e an emphasis on tangible benefits and costs leads to inventive budgetary
process

o the treatment of costs and benefits is partial and inaccurate

o the difficulty of dealing with qualitative benefits and indirect project costs has
resulted in their frequent omission from evaluation

e the focus of evaluation is narrow, concentrating on the system itself rather than

its impact on broader organisational and social issues.

It can be seen that most of the issues above can eventually lead to either over-
optimistic forecast of benefits, resulting in extra years of use to achieve the expected
return, or an over-pessimistic forecast, leading to a refusal to undertake important
investment projects (Irani et al. 1997; Small and Chen 1995). Thus, given the
increasing complexity of information technology, what is the appropriate approach to
evaluation of IT investments? The challenge, as some researchers have suggested, is a
balance between the use of financial and non-financial measures (Sedera et al. 2001;
Van Der Zee and De Jong 1996; Bacon 1992). They stress the need to utilise a

qualitative approach, allowing for the identification and assessment of more intangible
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impacts of a system on the organisation. At the same time, satisfactory financial
evaluation is also required in order to address the short-term and changing needs of
today’s business and IT environments. By following a formal evaluation strategy with
the right mix of evaluation techniques, they believe that the true benefits and costs of

IT investments can be analysed more objectively.

Upon reviewing the literature, it is noted that there are numerous factors which
influence an organisation’s evaluation process and choice of project appraisal
techniques. Such factors will be investigated briefly in the next section, along with a

discussion on their resulting implications.

3.8 Factors Influencing the Evaluation of IT Investments

IS researchers such as Farbey et al. (1999a) have long recognised a number of factors
that may influence the way organisations conduct their evaluation activities and their
selection of project appraisal techniques. The understanding of such factors and their
implications is important, as they have a significant impact on the decision outcome
and the success of the IT investment. This section further explores some of the more

important factors and their impacts on evaluation activities in organisations.

3.8.1 Types of Investment as a Factor

Maritan (2001) in her study suggests that project characteristics have a direct impact
on the way an investment decision is formed. With the increasing uncertainty of a
project, there will be more extensive and direct involvement of senior managers, a
decrease in procedural rationality and an increase in political behaviour. Moreover,
the functionality and maturity of the system itself may complicate the decision
making process further (Hogbin and Thomas 1994, p.7). Such understanding has led
researchers to believe that each investment has its own distinctive characteristics, and
this is perhaps the most critical factor influencing the selection of evaluation methods

(e.g., Irani et al. 1997; Farbey et al. 1999a).
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Evidence to support the way in which investment characteristics affect how
organisations approach IT evaluation and decision making in general is abundant
(e.g., Maritan 2001). The importance of measures is often found to vary by the system
under evaluation. The use of specific measures may be more appropriate for one
investment type than another (Farbey et al. 1993; Klein et al. 1997). Furthermore, it
seems it is not only the types of investment that are important, the intentions of
adopting even the same type of technology may contribute to the choice of assessment
practices (Robson 1997). An example is found in Orlikowski’s (1993) study of the
implementation of CASE tools in two organisations, where the same technology
radically changed the system development process in one organisation but only

incrementally in the other.

Information technology is categorised in many ways within the IS literature. For
instance, Chen (1995) and later Maritan (2001) classify investments according to their
intended use — equipment replacement (maintain), expansion of existing products
(add) and expansion into new products (new). Robson (1997) suggests IT investments
can be considered in terms of their specific contributions to business value namely,
operational value, strategic value, threshold and infrastructure investment. Similar to
Robson, Willcocks and Lester (1994, 1997) separate systems into six types —
efficiency, effectiveness, must-do, architecture, competitive edge and research and
development. Grover et al. (1998b) on the other hand, place emphasis on the actual
system use — communication, shared resource, infrastructure, or system building

technology.

In addition to the classifications above, there are more complex schemes developed
that incorporate a variety of factors and elements. For instance, Farbey et al. (1999a)
propose a matrix-based framework which identifies evaluation constraints (well-
defined or fuzzy) and the role of IT (conservative or radical) as the two major
variables. Another matrix-based model developed by Ryan and Harrison (2000), is
based on the work of Orlikowski (1993), in which they categorise IT projects
according to the varying levels of organisational change as a result of system adoption
(incremental or radical) and the innovation type of the IT (IS core, administrative core

and technical core).
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Adding further to our conventional understanding of project characteristics, recent
popularisation of the Real Option Theory also highlights the relationship between
project types and investment strategies. Researchers in this area recognise the fact that
project characteristics affect the timing of the investment and thus the overall
appraisal process (e.g., Dai et al. 2000; Benaroch and Kauffman 1999; Amram and
Kulatilaka 1999; Herath and Park 1999, 2001 & 2002; Taudes et al. 1999; Taudes
1998; Trigeorgis 1995 & 1996; Dos Santos 1994; Campbell 2002). Given that some
IT can be invested in a continued (or staged) rather than a one-off fashion, an
investment can be effectively treated as a series of options where the system can be
extended, delayed or called off as the circumstance changes. This flexibility is likely

to give organisations greater power to prioritise investments and better manage risks.

3.8.2 Other Factors Influencing IT Evaluation Practices

Other than investment types, a number of significant but less dominant factors also
appears to affect the evaluation approach and practice. For instance, many researchers
have reported organisation size to be an important factor contributing to the choice of
evaluation techniques3 (e.g., Sedera et al. 2003a; Farragher et al. 1999; Block 1997,
Chen 1995). They observe that the application of quantitative evaluation measures
such as DCF, ROI and Payback is more frequent in large organisations. In addition,
Ezingeard et al. (1998) and Pervan and Lin (2000) also identify that large
organisations® tend to follow a more structured and formal evaluation process than
smaller companies. On the other hand, smaller organisations are found to consider
risks more rigorously and are more likely to apply quantitative risk-adjusting

measures in evaluation, such as a higher required rate of return.

The influence of organisation size also extends to post-implementation evaluation. For
instance, Cotton and Schinski (1999) and Pervan and Lin (2000) find that large
organisations perform post-investment assessment much more frequently than their

smaller counterparts. Block (1997) speculates that since small organisations have little

? Organisation size is however not investigated in this study given the research frame.
* Measured in terms of number of employees in Ezingeard et al.; net revenue in Pervan and Lin.
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room for mistakes, most of the planning and analysis tasks must be carried out

thoroughly prior to making an investment decision.

An interpretivist study of four small and medium-sized enterprises® (SMEs) by
Ballantine et al. (1998b) shows some interesting results. They find that SMEs
generally (1) lack business and IS/IT strategy, (2) have limited access to capital
resources, (3) place an emphasis on automating, (4) are often under the influence of
major customers, and (5) have limited information skills. Ballantine et al. explain that
the strategy of SMEs is often one of survival, leading to a focus on operation
efficiency and cost reduction. Furthermore, limited access to capital resources leads to
a limited number of presented investment opportunities. A combination of automating
and limited choice of project thus produces lesser need for the use of evaluation
techniques which would facilitate prioritisation and development of projects.
Therefore, Ballantine et al. suggest that efficiency and customer-driven SMEs often
produce inflexible systems based on limited understanding of current and future

business.

Clearly, in addition to the factors of investment type and organisation size, there is a
wide range of other elements that may contribute to the varying IT evaluation
practices. How companies structure their personnel for the responsibility for IT
(Griffiths 1994), and more subtle components such as the decision maker’s attitude
toward evaluation, may have a great impact on the IT investment decision (e.g.,
Boynton et al. 1994; Hammond et al. 1998; Thong 1999; Berman et al. 1999).
Moreover, as well as size, other firm characteristics such as whether a firm is market-
oriented or finance-oriented, will produce different patterns of IT adoption and
utilisation (Wiseman 1994). However, the inclusion of all these variables in the
discussion of evaluation of IT investment may not be practical or even possible.
Hence, the following discussion will be limited to reviewing the issues further

affecting or restricting I'T evaluation practices as identified in the past studies.

> Measured in terms of number of employees and turnover.
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A number of IS researchers propose that methodological issues in the evaluation of IT
should be considered in terms of content, process and context perspectives
(Serafeimidis and Smithson 1996 & 1999; Huerta and Sanchez 1999; Heemstra and
Kusters 2000). More specifically, evaluation content includes the identification of the
subject of evaluation, the criteria used and its measures. The process of evaluation
refers to the way evaluation is conducted, the time frame and, the tools and techniques
applied. Finally, the context of evaluation focuses on understanding the internal and
external characteristics of the organisation such as culture, experience and competitive
environment. In this way, issues affecting current IT investment decision making can
be classified into these three elements. Table 3.1 presents some of these issues as

documented in literature.

Table 3.1. Other factors restricting the evaluation practices of IT investment

Decision making Aspect  Factors Identified

Content Lack of agreement on evaluation criteria and measures

Process Difficulty with identifying relevant benefits and costs
Difficulty with quantifying relevant benefits and costs
A general lack of suitable evaluation techniques
Lack of project appraisal skill or knowledge

Context Lack of organisational rules that support the evaluation
process and the use of IT investment evaluation
techniques

IT evaluation is not considered a priority

Lack of personnel and involvement for IT evaluation

Lack of organisational funds to finance IT evaluation

Lack of organisational structure to define evaluation
responsibility

Source: adapted from Khalifa et al. (2001), Lin and Pervan (2001), Heemstra and Kusters
(2000), Ballantine and Stray (1999), Farbey et al. (1999a), Fink (1998), Ward et al. (1996).

From Table 3.1, these issues can be summarised as follows: (1) in terms of evaluation
content, the inability to identify areas of benefits and costs with traditional evaluation
methods significantly limits the development of relevant decision criteria for IT
investments. Without the ability to measure and compare the realised benefits and
costs against pre-defined success criteria, the potential usefulness and IT impacts will
not be fully recognised; (2) in terms of evaluation process, organisations today still
seem to be troubled in the selection of the appropriate assessment methods they need
to learn the value of their investment initiatives. In fact, Hochstrasser (1994)

speculates that while most management tools are solid, they are too difficult to be
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used effectively for evaluating, prioritising, monitoring and controlling IT
investments, thus resulting in high project failure; (3) in terms of evaluation context,
the majority of factors appear to be related to either the lack of formal evaluation rules
and regulations, or the lack of professional or dedicated staff to carry out the
evaluation activities. It is apparent then that the characteristics of the organisation
have a significant role in determining the extent to which IT evaluation is performed.
That is, whether it is performed systematically with adequate resources and clear rules

of procedures and responsibility, performed unsystematically or not performed at all.

Given these affecting issues, one important objective of this research (see Research
Aim 7 in Chapter 1) is to investigate the extent of their impacts on the overall decision
making process. With a deeper recognition of their implications, we will better
understand the particular ways in which organisations carry out their decision making

processes, and the rationale behind them.

3.9 Conclusion

This chapter has presented a review of IS literature relating specifically to the
evaluation part of the IT investments decision making process. It has been shown that
while technology is increasingly critical to business operation today, the issue of value
for IT money is still a concern for many organisations. As a result, a wide variety of
methods has been developed to address the difficulties of IT assessment. However, it
is observed that although there is a large selection of qualitative and quantitative
techniques, few are actually being used. Furthermore, while many researchers
advocate the greater use of qualitative project appraisal techniques, only limited
studies have attempted to identify exactly what methods are used in organisations.
These issues illustrate a gap between theory and practice, inviting a closer look at the

difficulties that organisations have encountered during evaluation.

IS researchers recognise the distinction between evaluation and justification, in that
evaluation takes on many roles throughout the investment cycle. On the other hand,

the concept of project dynamics is found to be lacking in practice. In particularly, a
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number of observations emerge from the literature: a disproportional emphasis on
financial and technological issues, inadequate treatment of risks and contextual issues,

and static evaluation practices that result in little organisational learning.

Several limitations of current evaluation practices were also identified in this chapter.
It appears that there is a difficulty of significant strategic focus in assessing IT
investments. Difficulties also lie in assessing projects involving large components of
intangible or indirect benefits and costs. A number of factors such as types of IT
investment, are identified to further influence the content, process and context of
evaluation activities in organisations. It is therefore argued by IS researchers that the
value of the project should be determined in a firm-specific way. Such view
represents another dimension of IT decision making that will be investigated further

in this study.

As the nature of IT investment becomes more strategic-oriented and benefits becomes
more intangible, the relationship between the selection of appraisal techniques and the
ability to perform evaluation adequately seems to become less obvious. On one hand,
it can be argued that poor selection of appraisal techniques has resulted in the inability
to perform investment evaluation adequately. On the other hand, it can also be argued
that the difficulty in quantifying some of the more intangible elements of system
investments has resulted in the misuse of evaluation techniques. However, regardless
of where the problem actually lies, the fact remains that the evaluation of IT

investment continues to be an organisational challenge.
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Chapter 4

Research Issues and the Conceptual Framework

4.1 Introduction

In Chapters 2 and 3 the literature relevant to the research problem of this study was
reviewed. Chapter 2 examined the established decision making process for IT
investment in the literature, while Chapter 3 reviewed specifically the evaluation part
of the IT investment decision making process. A major limitation identified in the
existing literature was that there had been little empirical research focusing on the
entire decision making process. Questions concerning the practicality and
applicability of methods also call for a better understanding of the current decision
making and investment practices that are adopted by organisations. These issues
provide grounds for developing the research question, research aims and the

conceptual framework of this thesis.

4.2 Structure of the Chapter

The purpose of this chapter is to present a conceptual framework that is linked to the
research question and aims identified in Chapter 1. This chapter is divided into four
parts. Theoretical Development of the Conceptual Framework (Section 4.3) discusses
the absence of a practical and business perspective to IT investment decision making
and other limitations in the current literature, leading to the identification of a
theoretical framework that is suitable for this study. A conceptual framework is
constructed in Proposed Conceptual Framework (Section 4.4). Links between the
conceptual framework, research question, research aims and the development of
hypotheses are further elaborated. The Research Methodologies section (Section 4.5)
briefly discusses the intended research methodologies needed to satisfy the research
aims. It is noted that this particular research is conducted in two stages, a quantitative
and a qualitative study. Finally, concluding remarks are presented in Conclusion

(Section 4.6).
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4.3 Theoretical Development of the Conceptual Framework

Prior to presenting the proposed conceptual framework in the next section, it is
necessary to discuss the theoretical formulation of the framework. The review of the
literature presented in Chapters 2 and 3 revealed a number of issues relating to the
current research on IT investment decision making. Three major limitations identified

were:

1. that the majority of research tends to focus on evaluation rather than the entire

IT investment decision making process

2. that the extent to which current evaluation theories and techniques advanced

by researchers are currently being applied by organisations is not clearly

established

3. that there is a lack of empirical evidence as to why particular evaluation
methods are used, and how they are applied in the specific organisational

context.

The first limitation, a disproportionally large focus in the literature on the evaluation
of IT rather than the entire decision making process, was discussed in detail in
Chapter 2. It was noted that there appears little empirical research focusing on the
process used by organisations to decide on IT investments. It was argued that
evaluation, while important, could not alone substitute for some of the more important
aspects of decision making tasks such as formulating investment strategy and
establishing investment objective. This absence of a practical understanding of current
decision making processes represents a significant rationale for this study. Therefore,
this research aims to take a more integrated approach and examines the overall
process, from IT planning to post-implementation evaluation, which organisations

adopt in making investment decisions.
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The apparent lack of understanding of the extent to which current evaluation theories
and techniques advanced by researchers are currently being applied to organisations
represents the second shortcoming. With the vast amount of theories, concepts and
methods being developed in the area of IT investment assessment, the process should
have become a less complex task. However, evidence in literature suggests that these
theories and methods available often have little practical use, and that the
demonstration of IT benefits remains extremely difficult (Farbey et al. 1999; Davern
and Kauffman 2000; Mahmood and Mann 2000; El-Imad and Tang 2001). A number
of reasons have been put forward for this lack of practicality and applicability. For
example, it is suggested that the available theories and methods advanced by
researchers are too difficult or complex to apply in real organisational settings (Lin et
al. 2000; Hochstrasser 1994). It is such notion that highlights a possible gap between
what academics and organisations consider to be acceptable or realistic IT decision
making practices, and the need to thoroughly examine the way organisations invest in

IT.

The third limitation is an extension of the second one as discussed above. It comes
from the observation that despite a multitude of quantitative and qualitative
techniques available for IT investments evaluation (e.g., Renkema and Berghout
1997), only a few seem to be actually used (Farbey et al. 1999a; Heemstra and
Kusters 2000). Furthermore, the reasons for the use and context around this use have
not always been clear. For example, while most studies highlighted the shortcomings
of quantitative techniques and advocated the inclusion of qualitative criteria and
evaluation measures, few actually attempted to examine what qualitative methods
were used, or offered explanation as to why they were used (e.g., Ballantine and Stray
1999; Small and Chen 1995). The lack of understanding of what, why and how a
particular technique is used can thus seriously limit the usefulness of the present
theory and method in the area of IT assessment. Such observation suggests that
improvements are possible and a closer look at these approaches is needed. Thus, a
major emphasis of this research is to identify the underlying issues concerning the use

of current IT assessment theories and methods by IS practitioners.
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The three limitations discussed above form the basis of the problem areas that this
research will explore. IT investment decision making is often regarded as a structured
process from analysis and planning to post-implementation evaluation and
management (Farragher et al. 1999). Given that an emphasis is placed on exploring
the entire decision making procedure by this study, a theoretical framework capable of
capturing the content, process and context aspects of evaluation seems appropriate.
One framework successfully identifying the three aspects of IT decision making as
well as the dependencies between them, is the Elements of Evaluation framework

proposed by Serafeimidis and Smithson (1996 & 1999), depicted in Figure 4.1.

Figure 4.1. The Elements of Evaluation framework

Evaluation Context

Evaluation
Process
A
> Evaluation
| Outcomes
Evaluation
Content

Source: Adapted from Serafeimidis and Smithson (1999).

While simple in its design, this particular framework is conceptually comprehensive
in that it acknowledges the dynamism of the three primary aspects in IT investment
decision making. An overview of the three elements of evaluation was first presented
in Chapter 3, leading to an illustration of some of the major factors impacting the

evaluation practices of IT investment in Table 3.1.
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Serafeimidis and Smithson (1996, p.208) define the first dimension of evaluation,

content as.

The content includes the proposed changes and their substance, their
impact, the definitional and technical uncertainty and a precise definition
of what problem the evaluation is supposed to solve. The content of
evaluation refers to the value of an IT investment as a contribution to
business strategy and organisational effectiveness, the criteria to be
considered, the associated risks and a consensus of what should be

measured.

In simpler terms, content is concerned with ‘what is to be evaluated and refers to the
values and criteria to be analysed and measured and the measures itself” (Huerta and
Sanchez 1999, p. 274). In this case, the formulation of criteria is based on the IT value
attributes important to the organisation and in consistent with the problem it is trying
to solve. Together, values and criteria form the basic elements of evaluation and they

are often expressed as evaluation criteria (Heemstra and Kusters 2000).

The second dimension of evaluation, process, relates to how the evaluation is done
and how the issues are perceived. Serafeimidis and Smithson (1996, p.208) define

process as:

The way in which evaluation is carried out (the techniques and methods
used), its social role, the way it plays itself out over time, and the results

of the evaluation are placed in the foreground.

In other words, process refers to the steps and activities of gathering and analysing
data, and on achieving consensus on the results to reach an agreed outcome (Heemstra
and Kusters 2000; Baker 1995). It describes the actual evaluation process and the
method of evaluation, which can be either hard (quantitative) or soft (qualitative) in

nature, depending on how well the problem situation is defined.
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The important relationship between technology adoption and the third dimension of
evaluation, context, is well argued and understood. The discussion developed in
Chapter 2 on the subject of human and socio-political issues in IT assessment detailed
the significance of sufficient consideration for complex contextual issues in system
development. Here, context refers to both internal and external environment factors
that may have an effect on the decision making process and the resulting outcome
(Baker 1995). Internal factors such as strategy, structure, style of management and IS
functional characteristics form the underlying corporate culture and political context
within the organisation (Sabherwal and King 1995). External factors such as
competition, market demands and situation, government regulations and economic
climate determine the environment in which an organisation works (Robson 1997). In
this case, the context dimension of evaluation is intended to answer the question of
who is involved in the evaluation and why (Huerta and Sanchez 1999; Serafeimidis

and Smithson 1996).

From the discussion above, it is perhaps not too difficult to see the links between the
three aspects which create an ‘evaluation in context’ approach to IT investment
decision making (Huerta and Sanchez 1999, p.274). The content provides the central
issue of what is to be evaluated, the process defines how the issue should be
evaluated, and the context examines the organisational background in terms of who is
involved in the issue and why (Serafeimidis and Smithson 1996; Klecun and Cornford
2005). Table 4.1 on the following page summarises common themes drawn from the
diverse issues that have been widely reported in the normative literature in the area of
IT assessment. A closer look at these themes it is possible to realise their associations
with the content, process and context of the Elements of Evaluation framework. This
‘evaluation in context’ approach is thus in line with what the majority of authors

regards as an adequate approach to IT investment decision making.
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Table 4.1. Selected studies and their themes

Elements of Theme Current Issues and Proposed Future Areas of Research Examples in Literature
Evaluation
Recognise IT/IS The “full” business benefits as well as costs associated with an investment need Irani et al. (1998)
benefits and costs careful consideration. Miller et al. (1997)
Technology adoption should be focused on the actual achievement for business Brancheau et al. (1996)
advantage. Feeny and Ives (1997)
A broader view of A clear view of relevant evaluation criteria, of the circumstances in which they Renkema and Berghout (1997)
what is to be should be used and of the embedment of the criteria in the evaluation process.
evaluated Organisations should develop investment criteria to support both explicit and implicit | Bacon (1992, 1994)
business objectives.
Process Understand the Measurements are a continual improvement process and should be made part of the Bianchi (2001)
management and routine practices of the organisation. McKay et al. (2003)
control of The role of feedback has an impact on information systems planning effectiveness. Baker (1995)

investment-related
activities

Strategic planning for IT investments is needed to improve benefit realisation.

Tallon et al. (2000)

Greater attention to
the entire decision
making process

Evaluation should be considered in a wider decision making context.

Farbey et al. (1999a)

Evaluation methods on their own are unlikely to ensure the realisation of benefits.

Ward et al. (1996)
Boonstra (2003)

A deeper understanding of what the evaluation process looks like in practice is
required.

Renkema and Berghout (1997)

Risk assessment and
strategies associated
with IT investment

It is necessary to balance many forms of risk associated with IT investment.

Wen et al. (1998)
Dimson et al. (2000)
Schmidt et al. (2001)
Barki et al. (2001)

Attention to IT
benefits
management and
learning tasks

Greater emphasis on post implementation evaluation is needed to facilitate both
project performance measurement and organisation learning.

Kumar (1990)
Willcocks and Lester (1997)

There is little organisational learning from investment. Project methodologies are
well-developed and much used, yet often ineffective in practice.

Farbey et al. (1999a)

Few firms have a complete or comprehensive IT benefit management process.

Ward et al. (1996)

There should be a better integration of business and information technology
management.

Van Der Zee and De Jong
(1999)
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Table 4.1. Selected studies and their themes (continued)

Context

Understand the
human and
organisational
mechanics of
investment decision
making within
organisations

Cognitive barriers of individuals and groups to adapt information and act in a rational
way.

Nutt (1997, 1999)
Hammond et al. (1998)

Boonstra (2003)
Human elements and contextual issues need to be incorporated in the evaluation Patel and Irani (1999)
process. Kohli and Sherer (2002)
Social subsystems should be considered in assessing IT investment choices and Ryan and Harrison (2000)
payoff.
Attention to the characteristics of the decision makers, the technological innovation, Thong (1999)
the organisation, and the environment in which the organisation operates. Doherty and King (2001)

Cearley et al. (2001)
Lynn et al. (2001)

Assess the political
issues associated

Evaluation is not neutral; it can be used by and affect power structures.

Farbey et al. (1999a)

Strategic decision making is inherently a socio-political process bounded by the

Zanibbi and Pike (1996)

with IT bgdgeting political interests of decision makers and stakeholders and the political pressure they | Ezingeard et al. (1998)
and decision making experience. Wilson and Howcroft (2000)
Stakeholder Wider stakeholder theory is relevant to IS. Farbey et al. (1999a)

definition, analysis
and involvement

Agle et al. (1999)
Berman et al. (1999)

Multi-functional teams should be involved in justification activities to gain better
understanding of what is required of the system.

Small and Chen (1995)




4.4 Proposed Conceptual Framework

It was noted in the previous section that the outcome of IT evaluation, or the broader
IT investment decision making, depends on the interactions between the evaluation
context, the established decision making process and the decision criteria. Based on
this framework of Serafeimidis and Smithson (1996), Figure 4.2 depicts the proposed

conceptual framework used in this study.

Figure 4.2. The proposed conceptual framework

Decision maker’s IT investment
familiarity with IT decision-making
investment and evaluation context

theories and methods

A 4

IT investment decision-
making process

Analysis and planning

Evaluation of costs

and benefits Perceived IT investment

> performance

Project selection and

implementation

Post-implementation
evaluation

A

IT investment decision-
making content
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Figure 4.2 presents a more detailed extension of the original Elements of Evaluation
framework. It can be seen that the element ‘decision maker’s familiarity with IT
investment and evaluation theories and methods’ is deliberately emphasised in the
conceptual framework. It is often argued that the characteristics and past IT
experience of the decision maker play an essential role in IT adoption (e.g., Boynton
et al. 1994; Thong 1999; Nutt 1997 & 1999; Martins and Kambil 1999), and are often
viewed as an attribute of evaluation context. As the research objective is to investigate
the applicability and practicability of current evaluation theories and methods, it is
especially necessary to highlight the influence of decision maker’s familiarity with IT
investment and evaluation over the outcome of IT decision making. A further addition
in Figure 4.2 is that the evaluation process is now discussed in terms of the four major
decision making stages as identified earlier in Section 2.6. That is, analysis and
planning, evaluation of costs and benefits, project selection and implementation and
post-implementation evaluation. Finally, the terms ‘evaluation content’, ‘evaluation
process’ and ‘evaluation context’ in Figure 4.1 are replaced by ‘decision making
content’, ‘decision making process’ and ‘decision making context’ respectively in

Figure 4.2 to accentuate the entirety of the IT investment assessment exercise.

It is important to note that the relationships shown in Figure 4.2 do not necessarily
represent the whole aspect of IT investment decision making in every organisation,
nor do they imply the existence of direct or causal relationships between the elements
at this stage. Rather, they show that IT decision making is often influenced by the
interactions between institutional contexts, decision makers’ beliefs and perceptions,
and the adopted decision making content and process. That is, the study is designed to
look at the relational associations between variables. Data analysis in Chapter 7 will
discuss the relationships between the variables and the levels of association in more

detail.

4.4.1 Linking the Research Question to the Conceptual Framework

The research background in Chapter 1 led to several questions concerning current IT
investment evaluation and the broader decision making practices adopted by

organisations. They include:
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1. Given the rich literature available in the field of IT evaluation, what are the

major factors for unsatisfactory IT returns in organisations?

2. In terms of available theory and frameworks provided in literature relating to
IT investment decision making, is there a gap between what is offered by

academics and what is actually used by IS practitioners?

3. Interms of IT investment appraisal techniques, what is the fundamental factor
limiting perceived IT investment success or satisfaction? Is it the
ineffectiveness of current evaluation techniques or the ineffective application

of those techniques?

4. To what extent do IT investment decision making activities influence the

perceived performance and success of IT investment decisions?

Those questions therefore led to the central research question of this study:

What is the level of applicability and practicability of the current theories and
techniques relevant to IT investment decision making and evaluation, as observed in

large Australian companies?

To successfully answer the research question, the research aims shown in Chapter 1
will need to be addressed satisfactorily. The following subsections provide an
overview of how the research aims are satisfied by the intended research
methodologies, while detailed discussion on how the variables used in the study were

operationalised is covered in Chapter 5.

Research Aims Related to Decision Making Process and Content

The first three research aims are associated with the nature of IT decision making.
They address the specific decision making procedures and tasks involved when

investing in IT.
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Aim 1: To establish the decision making structures and procedures adopted by

organisations in making IT investment decisions.

Aim 2: To determine whether formal IT evaluation techniques or frameworks

are being used by organisations when investing in IT projects.

Aim 3: To compare the proposed practices for IT investment evaluation that
are documented in literature with those that are adopted by

organisations.

The answers to aims 1 to 3 are largely descriptive in nature and the information
needed to satisfy these aims will be collected through a quantitative survey, which

will be discussed later in the chapter.

The fourth aim of the research concerning the process and content of IT investment

decision making is:

Aim 4: To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to the efficacy of

the decision making process.

The term ‘efficacy’ is commonly defined as the capability to produce a desired effect.
Hence, the efficacy of decision making process (or ‘process efficacy’ for short) refers
to the ability that the decision making process adopted by organisations for IT
investment has in order to produce a satisfactory decision outcome. The literature has
discussed numerous ways to improve such efficacy. A few propositions identified
earlier in Chapters 2 and 3 include: better guidance by corporate strategic goals
(Lubbe and Remenyi 1999), matching evaluation strategy with different types of IT
(Maritan 2001), focusing on IT impacts rather than IT functions (Robson 1997),
utilising different evaluation techniques to assess true IT benefits and costs (Irani
1999), greater involvement of functional departments and stakeholders (Hogbin and
Thomas 1994) and the avoidance of the psychological and cognitive biases in decision
making (Lovallo and Kahneman 2003). In this study, several variables are examined

in terms of their associations with process efficacy. They are: the specific evaluation
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techniques used, the perceived efficacy of the evaluation techniques used, the
existence of formal procedures for the major stages of IT investment decision making,
and the specific decision criteria used for IT investment. The following paragraph will

discuss these variables and the proposed hypotheses in turn.

As discussed in Sections 3.7.1 and 3.7.2 of Chapter 3, literature has widely reported
that in order for IT investments (especially the strategic ones) to be decided
appropriately, both quantitative and qualitative evaluation techniques should be
considered in the evaluation (Patel and Irani 1999; Ballantine and Stray 1999). The
rationale for taking this view is that factors considered in investing in information
technology are frequently qualitative by nature (e.g., Beaumont 1998; Cotton and
Bracefield 2000; Chan 2000). These factors, for example improved quality, are often
difficult to quantify directly and express their value in explicit terms. Consequently,
quantitative methods with an emphasis on measuring financial impact may not
sufficiently identify the important benefits and costs relating to IT adoption. On the
other hand, while the increasing importance of non-financial techniques is often
reported in literature, there are still questions concerning whether or not the use of
those techniques has indeed resulted in better efficacy of the decision making process.

Hence, hypotheses Hla to Hlc are developed to address such issues:

Hla: The use of multiple evaluation techniques is related to the

perceived efficacy of the evaluation techniques adopted.

Hlb: The use of multiple evaluation techniques is related to the
perceived efficacy of the decision making process adopted.

Hlc: The perceived efficacy of the evaluation techniques adopted is
related to the perceived efficacy of the decision making process
adopted.

While the selection of appropriate evaluation techniques for assessing IT investment
opportunities is important, IT adoption also involves other complex and systematic
planning, coordinating, measuring and monitoring activities (e.g., Irani and Love

2002; Sharif and Irani 1999; Kettinger and Lee 1995). However, evidence in the
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literature suggests that the extent of these activities appears to be limited (Kumar
1990; Hallikainena and Nurmimaki 2000). As a result, organisations often follow
failure-prone decision making practices, contributing further to unsatisfactory returns
from their IT investments (Nutt 1997). To investigate whether a detailed decision
making process, that is, one that includes formal analysis and planning, evaluation of
costs and benefits, project selection and implementation, post-implementation review,
and benefit delivery and management stages, has any significant impact on the

perceived process efficacy, the following hypothesis is proposed:

H1ld: The existence of formal policy for the major stages of IT
investment decision making process is related to the perceived
efficacy of the decision making process adopted.

Similar to the use of multiple evaluation techniques, the use of multi-criteria methods
during IT assessment has been generally considered desirable by many authors (e.g.,
Bacon 1994). As discussed in Section 3.7.1 of Chapter 3, it is often desirable that
investment criteria to be developed to support both explicit and implicit business
objectives when deciding IT opportunities. Hence, the hypothesis Hle is developed to
examine the association of IT investment criteria used and the efficacy of the decision

making process adopted by organisations:

Hle: The use of multiple types of IT investment criteria is related to the

perceived efficacy of the decision making process adopted.

Research Aim Related to Decision Making Outcome

In the previous section, hypotheses were constructed for the testing of the
relationships between several variables in the IT decision making process and content
elements and the efficacy of the decision making process. The focus of the next aim
of this research is on exploring those variables and their relationships with the

performance of the implemented IT investments as showed in Figure 4.2. That is:
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Aim 5: To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to IT investment

performance.

Here, decision making activities, criteria, and techniques refer to the five specific
variables as defined previously — the evaluation techniques used, the efficacy of the
evaluation techniques used, the existence of formal procedures for the major stages of
decision making process, the efficacy of the overall decision making process, and the
decision criteria used for IT investment. The following paragraphs will discuss these

variables and the proposed hypotheses.

Sections of 2.7.2 and 3.7.2 revealed that one of the most prominent criticisms to
traditional evaluation methods for IT investment is the inability to fully appraise the
implications of project benefits and costs. The focus on short-term, bottom-line
returns or savings was considered too simplistic in guiding IT investment decisions
(Simms 1997). Consequently, IT researchers have called for a greater emphasis on the
use of non-economic measures in order to capture the complexity of IT benefits and
costs. However, it was questioned earlier in this chapter whether the ongoing effort
from IS researchers in developing new and improved evaluation methods has in fact
led to their adoption. A related issue is whether or not the adoption of such evaluation
techniques has resulted in better IT investment performance. Answers to these

questions are tested through the following two hypotheses:

H2a: The use of multiple evaluation techniques is related to perceptions
of higher performance from the implemented IT investments.

H2b: The perceived efficacy of the evaluation techniques adopted is
related to perceptions of higher performance from the

implemented IT investments.

It was suggested in Hypothesis H1d that there could be a possible relationship
between the existence of a formal decision making policy and perceived process
efficacy. It is further proposed that the existence of formal policy is related to the

performance of the implemented system. The rationale is that a formal decision
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making process whose structure, activities and responsibilities have been carefully
defined, would enable better IT investment decisions and hence lead to better system

performance. Therefore, the following two hypotheses are developed:

H2c: The existence of formal policy for the major stages of the IT
investment decision making process is related to perceptions of

higher performance from the implemented IT investments.

H2d: The perceived efficacy of the decision making process adopted is
related to perceptions of higher performance from the

implemented IT investments.

The relationship between the choice of evaluation criteria and the actual outcome of
IT investment is also examined here. Generally, the selection of IT investment criteria
often depends on the purpose of IT adoption, for example, labour and cost reduction
from the implementation of advanced manufacturing systems (see 3.6.3). However, IT
benefits are not always explicit, and indirect or implicated benefits may be possible as
a result of IT adoption. Therefore, it is proposed that while every IT investment is
different, the inclusion of all three types of investment criteria, that is, strategic,
informational and transactional criteria, will result in better overall IT performance.

Hence, the answer to this aim is through the testing of the following hypothesis:

H2e: The use of multiple types of IT investment criteria is related to
perceptions of higher performance from the implemented IT

investments.

Research Aim Related to Decision Maker Characteristics

It is established earlier in Section 2.7.3 that the decision maker’s familiarity with the
relevant theories and techniques in IT assessment often plays a critical role in IT
decision making (Bronner 1982; Weill 1992; Nutt 1997 & 1999; Thong 1999;
Lindgren and Wieland 2000). Empirical findings have also suggested that managerial

IT knowledge is a dominant factor in explaining high levels of IT use and IT

84



management climate (e.g., Boynton et al. 1994). However, what is largely unknown is
to what extent the decision maker’s familiarity relates to the process, content and
outcome of IT investment decision making. For example, do decision makers who are
highly familiar with the relevant theories and techniques incorporate more
sophisticated methods in their decision making tasks? Do such decision makers
perceive their adopted decision making processes as more satisfactory than those with
a lesser degree of familiarity? These questions further examine the extent of support
possible for current decision making theories and methods. The sixth aim of the

research is therefore:

Aim 6: To examine the extent to which the decision maker’s familiarity with
relevant theories and techniques concerning IT assessment is related to

decision making process, content and outcome.

Answer to this aim is through testing the following proposed hypotheses:

H3a: The decision maker’s familiarity with recent literature in the area
of IT investment decision making is related to the perceived value

of using multiple evaluation techniques.

H3b: The decision maker’s familiarity with recent literature in the area
of IT investment decision making is related to the perceived

efficacy of the evaluation techniques adopted.

H3c: The decision maker’s familiarity with recent literature in the area
of IT investment decision making is related to the existence of
formal policy for the major stages of the IT investment decision

making.
H3d: The decision maker’s familiarity with recent literature in the area

of IT investment decision making is related to the perceived

efficacy of the decision making process adopted.
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H3e: The decision maker's familiarity with recent literature in the area
of IT investment decision making is related to the use of multiple

IT investment criteria.

H3f:  The decision maker’s familiarity with recent literature in the area
of IT investment decision making is related to the perceived

performance from the implemented IT investments.

Research Aim Related to Decision Making Context

The final aim of this study is to explore the context element of IT investment decision

making. More specifically, it is:

Aim 7: To identify the important internal and external factors that influence IT

investment decision making and evaluation practices in organisations.

Section 2.7.3 of Chapter 2 discussed that organisational characteristics and contextual
issues invariably impact on the role of technology and the process of technology
adoption in organisations. To explore the significance of these contextual issues on
the process and the outcome of decision making as shown in Figure 4.2, an
interpretivist case study methodology is considered appropriate for this particular part

of this research. This method of research will be discussed in detail in Chapter 8.

4.4.2 Summary

Links between the research aims, the conceptual framework and the research
hypotheses are summarised in Table 4.2 and Figure 4.3 on the following pages. It can
be seen that the research aims are developed around the relationships between the
decision maker and the three decision making aspects. It should be cautioned that the
testing of hypotheses in this research is based on the level of association between
variables rather than by establishing causal relationships. Chapter 7 will elaborate

more on data analysis and hypotheses testing.
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Table 4.2. Links between the decision making elements, research aims and the research hypotheses

Decision Aims of Study Hypotheses to be Tested Independent |Dependent
Making Variables Variables
Aspects
Process & |1. To establish the decision making  |Descriptive data, no hypothesis is proposed NA NA
Content structures and procedures adopted by
organisations in making IT investment
decisions
2. To determine whether formal IT Descriptive data, no hypothesis is proposed NA NA
evaluation techniques or frameworks
are being used by organisations when
investing in IT projects
3. To compare the proposed practices |Descriptive data, no hypothesis is proposed NA NA
for IT investment evaluation that are
documented in literature with those
that are adopted by organisations
4. To examine the extent to which the |H1a: The use of multiple evaluation techniques is related to the Evaluation Technique
decision making activities, criteria and |perceived efficacy of the evaluation techniques adopted techniques efficacy
techniques adopted by organisations H1b: The use of multiple evaluation techniques is related to the Evaluation Process
are related to the efficacy of the . . ) .
decision making process perceived efﬁcgcy of the decision making process aflopted . technlques efficacy
Hlc: The perceived efficacy of the evaluation techniques adopted is Technique Process
related to the perceived efficacy of the decision making process adopted |efficacy efficacy
H1d: The existence of formal policy for the major stages of the IT Process Process
investment decision making process is related to the perceived efficacy |formality efficacy
of the decision making process adopted
Hle: The use of multiple types of IT investment criteria is related to the |Decision criteria|Process
perceived efficacy of the decision making process adopted efficacy
Outcome 5. To examine the extent to which the |H2a: The use of multiple evaluation techniques is related to perceptions |Evaluation IT investment
decision making activities, criteria and |of higher performance from the implemented IT investments techniques performance
techniques adopted by organisations |H2b: The perceived efficacy of the evaluation techniques adopted is Technique IT investment
are related to IT investment related to perceptions of higher performance from the implemented IT |efficacy performance

performance

investments
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Table 4.2. Links between the decision making elements, research aims, and the research hypotheses (continued)

(continued) H2c: The existence of formal policy for the major stages of the IT Process IT investment
investment decision making process is related to perceptions of higher |formality performance
performance from the implemented IT investments
H2d: The perceived efficacy of the decision making process adopted is |Process efficacy |IT investment
related to perceptions of higher performance from the implemented IT performance
investments
H2e: The use of multiple types of IT investment criteria is related to Decision criteria|IT investment
perceptions of higher performance from the implemented IT performance
investments

Decision 6. To examine the extent to which the |H3a: The decision maker’s familiarity with recent literature in the area |Decision Evaluation

Maker decision maker’s familiarity with of IT investment decision making is related to the perceived value of  |maker’s techniques

relevant theories and techniques using multiple evaluation techniques knowledge
concerning IT assessment is related to |H3b: The decision maker’s familiarity with recent literature in the area |[Decision Technique
decision making process, content and |of IT investment decision making is related to the perceived efficacy of |maker’s efficacy
outcome the evaluation techniques adopted knowledge
H3c: The decision maker’s familiarity with recent literature in the area |Decision Process
of IT investment decision making is related to the existence of formal |maker’s formality
policy for the major stages of the IT investment decision making knowledge
H3d: The decision maker's familiarity with recent literature in the area |Decision Process
of IT investment decision making is related to the perceived efficacy of |maker’s efficacy
the decision making process adopted knowledge
H3e: The decision maker's familiarity with recent literature in the area |Decision Decision
of IT investment decision making is related to the use of multiple IT maker’s criteria
investment criteria knowledge
H3f: The decision maker’s familiarity with recent literature in the area |Decision IT investment
of IT investment decision making is related to perceptions of higher maker’s performance
performance from the implemented IT investments knowledge
Context 7. To identify the important internal  |Descriptive data, no hypothesis is proposed NA NA
and external factors that influence IT
investment decision making and
evaluation practices in organisations

NA = Not applicable
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Figure 4.3. Variables and their relationships
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4.5 Research Methodologies

This research was conducted in two separate studies intended to provide meaningful
answers to the research question. The first study adopted a quantitative, cross-
sectional survey methodology aimed at providing data useful to the testing of the
proposed hypotheses. The second study on the other hand, utilised a qualitative,
interpretivist case study methodology aimed at providing further contextual data in
order to gain insights into the research problem. Together, these studies were to
provide empirical evidence on the investment decision making strategies that had
been used effectively in organisations. Very briefly, the following two subsections
outline the nature, rationale, basic methods and strategies of research, and the
intended outcomes of each of the studies. In-depth discussions of the research

methodologies of Study One and Two are dealt with in Chapters 5 and 8 respectively.

4.5.1 Study One

With an abundance of quantitative studies in the area of IT investment assessment,
survey methodology appears to be established. The first study uses a survey research
design to obtain a broad understanding of how IT investment decisions are

approached and made by Australian organisations.

Data collected from Study One serve two purposes:

1. To provide descriptive statistics to be compared to findings documented in
past researches, leading to the analysis of any similarity or discrepancy
between the collected and documented data in relation to IT investment

practices. Thus satisfying research Aim 1 to Aim 3 (Chapter 6).

2. To provide the basic data needed to conduct inferential statistical analysis in
order to assess the existence of a relationship and the degree of association
between variables, leading to acceptance or rejection of the proposed

hypothesis. Thus satisfying research Aim 4 to Aim 6 (Chapter 7).
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Companies comprising the S&P/ASX 300 Index in the Australian Stock Exchange
were nominated to participate in the survey. The number of available participants was
253 at the time of survey execution. Self-administered questionnaires were distributed
to the Chief Executive Officers or equivalents in the sample organisations to ensure of

their awareness of the study and to maximise the response rate.

The questionnaire was constructed with a focus on inquiring into the decision making
tasks and evaluation techniques used when investing in IT. Data collected from the

survey included the following areas:

e Demographic information about the respondents and the participating
organisation.

e Information about IT decision making content and process adopted in relation
to analysis and planning, evaluation of costs and benefits, project selection and
implementation and post-implementation evaluation.

e Issues and difficulties with the IT investment process experienced by the

sample organisations.

The specific design, administration procedure and data processing are detailed in the
next chapter, while the data analysis and discussion of the first study are presented in

Chapter 6 and Chapter 7.

4.5.2 Study Two

The second study adopts an interview-based case study methodology in which three
large Australian companies were selected and analysed. With the quantitative result
obtained from the first study, the purpose of this part of the research was to further
explore in detail the decision making context for IT investment, thus satisfying

research Aim 7.
It can be seen that the purpose of the first study was to inquire into the ‘what’ and

‘how’ aspects of decision making for IT investment. While the second study further

explored the two aspects using a case study approach, it focused primarily on the

91



understanding of who was involved and why certain things were done. By introducing
the context element of decision making into the picture, the interactions between
decision making content, process, context and decision makers and the effects of such

interactions can be better appreciated.

Data collected in this part of the research are both exploratory and explanatory in
nature. It is concerned primarily with uncovering the experience of IT investment in
descriptive form. However, Study Two can also be viewed as a confirmatory study, as
comparison can be made between the data collected from Study One and Two to

further strengthen the findings.

In addition to applying the same questionnaire to the case organisation, specific

information sought included:

e the role of IT in the organisations

e the purpose of evaluation

e organisational policies regarding IT investment decision making and their
rationale

e the participants involved in the decision making process

o the extent of organisational and contextual issues impact on decision making

e the difficulties encountered during decision making

e the outcomes of past IT investments, and the development of the investment

decision making process that is currently in use

4.6 Conclusion

This research aims to answer the three questions which appear to be lacking in the
extant literature: (1) the specific procedures and activities involved in IT investment
decision making other than IT justification, (2) the extent to which decision making

theories and techniques advanced by researchers are currently being applied in
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industry, (3) the rationale for approaching IT investment in specific ways as observed

in organisations.

To address these questions satisfactorily, a framework that can capture the essential
elements of IT investment decision making was proposed. The Elements of
Evaluation framework of Serafeimidis and Smithson (1996) has shown that IT
investment assessment in fact involves decision making content, process and context.
This ‘evaluation in context’ approach is an evaluation process linked by content and
context in order to create an environment where organisations can be more aware of
the purpose of the evaluation. Such approach was determined to be theoretically
sound, as it was in line with what the majority of authors regarded as an adequate

approach to IT investment decision making.

The issue of the applicability and practicability of current IT investment appraisal
techniques and decision making process further led to the formulation of the research
question. This in turn, translated to several research aims and hypotheses for further
testing. Links between the research question, research aims and the conceptual
framework were identified and elaborated. Two studies were designed to provide
meaningful answers to the research question. The emphasis of Study One was to
provide overall insight to the methods and procedures followed by organisations in
making IT decisions. With such understanding, Study Two further explored the
context and important issues surrounding IT investment decision making. It was
expected that the outcome from both studies would lead to better appreciation of the
entire decision making process and experience of IT investment in Australian

organisations.
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Chapter 5
Study One: The Survey Research

5.1 Introduction

The previous chapter outlined the overall design and the methodologies for the two
studies of this research. It was noted that a two-stage research design was followed
where both quantitative and qualitative methods were adopted to address the research

question. This chapter further elaborates the research methodology of Study One.

5.2 Structure of the Chapter

The purpose of this chapter is to present the research methodology of the first study of
this research. The remaining part of this chapter is structured in the following way. In
Survey Methodology (Section 5.3) the methodological issues of selecting an
appropriate research design is outlined and justified. The section Construct
Operationalisation and Measures (Section 5.4) details the operationalisation of the
constructs identified earlier in Chapter 4, leading to the development of measurement
scales. The design of the survey instrument used for this part of the research is
presented in Instrument Design and Development (Section 5.5). Specific design

guidelines applied to the construction of the questionnaire are also discussed.

The section Sampling Plan (Section 5.6) discusses the sampling process for this study,
including the identification of the sampling frame, unit of analysis and the specific
sampling technique used. A schedule of activities and the results of the two survey
rounds are provided in the section Administration Procedure (Section 5.7). The
returned questionnaires were screened for accuracy and completeness before they
could be used for analysis. Steps taken to ensure this accuracy are discussed in the
section Data Processing and Analysis (Section 5.8). The last section, Assessment of

Survey Research Validity and Reliability (Section 5.9), addresses the important issue
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of research validity and reliability. Finally, Conclusion summarises the materials

presented in this chapter and provides further concluding remarks.

5.3 Survey Methodology

Survey research is often considered as one of the most important areas of
measurement in applied social research (Trochim 2005) and ‘virtually every topic of
interest to social researcher has been approached using the survey method’
(Williamson et al. 1977, p.133). Historically, cross-sectional survey research has been
a popular research method for quantitative, empirical studies examining a wide

variety of topics relating to IT investments. A few examples are:

e IT investment and the financial performance of a firm (Weill 1992; Kivijarvi
and Saarinen 1995; Sircar et al. 2000).

e Impact of IT on individual performance (Igbaria and Tan 1997).

e Examination of the justification methods for capital expenditure in technology
(Chen 1995; Ballantine and Stray 1999; Cotton and Bracefield 2000).

e Evaluation of IS/IT benefits (Ward et al. 1996; Lin and Pervan 2003).

e Measurements for IS/IT usage, success, effectiveness, or satisfaction (Adams
et al. 1992; Amoako-Gyampah and White 1993; Doll and Torkzadeh 1998;
Gelderman 1998).

e Decision making process for strategic application of IS (Sabherwal and King
1995).

e Software evaluation and choice (Szajna 1994).

This study employs a similar cross-sectional survey approach for a number of reasons.
First, it enables the findings from Study One and those in the existing literature to be
compared empirically. This point is of particular importance, as a major emphasis of
this research was to quantitatively compare and contrast the decision making theories
and techniques discussed in literature with those that applied in real organisational

settings. Second, survey research provides the statistics needed for the identification
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of associations between variables, leading to more rigorous hypothesis testing and
outcome generalisation. Third, existing, validated research instruments can be applied
to the undertaken study (Ishman 1996). Finally, the advantages of the survey method
are understood and established. Benefits such as quick turnaround, relatively low cost
and greater privacy for respondents were important considerations in choosing this

method.

The underlying perspective of this research followed the post-positivism school of
thought. Post-positivist study in social science is concerned with uncovering reality
through approximation rather than attempting to uncover the true reality as in
positivism (Phillips 1990; Schwandt 1990). That is, post-positivism acknowledges
that true reality cannot be really known or measured properly (Trochim 2005). The
idea of approximation creates a position that ‘the goal of science is to hold steadfastly
to the goal of getting it right about reality, even though we can never achieve that
goal’ (Trochim 2005). Holding the same view for this research for instance, it can be
accepted that this study does not seek to explain and predict how exactly decision
making process, content and context influence the perceived outcome of an IT
investment (because we might never know that for sure). Rather, it explains the

significance of their effects upon the perceived outcome.

The recognition of fallibility in measurement due to approximation leads to the notion
of triangulation across multiple measures and observations to improve validity
(Williamson et al. 1977, p.84). Literature reviewed in Chapters 2 and 3, the
comparison between the quantitative data from Study One (Chapters 6 and 7) and
qualitative data from Study Two (Chapter 9) represent strategies for data triangulation

which provide greater depth and validity to the research.

5.4 Construct Operationalisation and Measures

In Chapter 4 the research aims of this study were presented, leading to the
development of the hypotheses and variables shown in Table 4.2. This section

discusses the operationalisation of these variables.

97



A construct is a concept or idea that is considered important for investigation. While
conceptualisation is the process of applying theoretical or abstract definitions to a
construct, operationalisation is the process of translating a conceptualised construct
into one or more measures that can be observed or manipulated in reality (Klenke
1992; Rao 2002). Ideally, the view of an entity (the construct) and the entity as it
exists (the operationalisation) should agree (Trochim 2005). When one is confident
that the intended construct is in fact being measured, the measure itself is said to be
valid. Figure 5.1 illustrates the iterative developmental process of the constructs and

their measurement scales in order to establish tentative reliability and validity.

Figure 5.1. The development methodology for the measurement scales

Specify Constructs
e Literature review

Generate Item Pool Purify Measures
e Literature review e Supervisor’s input
e Existing scales < > and feedback
e [tems suggested by e Pilot test with
practitioners expert judges

Source: Adapted from Stratman and Roth (2002).

Following Figure 5.1, Table 5.1 on the next page provides a summary of the
constructs as first identified in Table 4.2, their conceptual and operational definitions
and their specific measures in the survey instrument. It should be noted that the
survey questionnaire (see Appendix B) is designed to collect data for both descriptive
and inferential statistics analysis purposes. However, only the specific measures (as
survey questions) for obtaining inferential statistics are listed in Table 5.1. The
subsequent sections will further describe each of the constructs and their measures

with reference to appropriate literature in detail.
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Table 5.1. Constructs, definitions and measures

Construct Conceptual Definitions Operational Definitions Survey
Questions

Evaluation Evaluation Techniques refers to the specific evaluation Evaluation techniques is measured by the specific evaluation 20
techniques techniques adopted by the survey organisations for techniques adopted by the respondent’s organisations for assessing

assessing IT investment opportunities IT investment opportunities
Technique Technique efficacy refers to the perceived efficacy of Technique efficacy is measured by the extent to which the 25,26, 28
efficacy the overall adopted evaluation techniques for assessing respondent’s adopted evaluation technique(s) is able to identify both

IT investments important tangible and intangible benefits and costs associated with

an IT investment
Decision Decision criteria refers to the specific criteria defined Decision criteria is measured by the criteria used by the respondent, 15
criteria for the evaluation of IT investments defined in terms of strategic, informational and transactional
criteria, in making IT investment decisions

Process Process formality is defined by the existence of a formal Process formality is measured by the existence of formal policies in 10
formality decision making process, from planning and analysis to the respondent’s organisation concerning the different stages of IT

post-implementation evaluation investment decision making
Process Process efficacy refers to the decision maker’s Process efficacy is measured by the level of satisfaction of the 44,46
efficacy perceived efficacy of the overall adopted decision respondent with respect to IT investment outcomes and the adopted

making process for the evaluation of IT investments decision making process and evaluation procedures
IT IT investment performance refers to the decision IT investment performance is measured by the extent of 43
investment maker’s perceived performance of the implemented IT contribution of the IT invested to the respondent’s organisation in
performance  investments terms of strategic, informational and transactional impacts
Decision Decision maker’s knowledge is defined by the Decision maker’s knowledge is measured by the extent of 40,41
maker’s familiarity with relevant research in the area of IT respondent’s awareness and the level of training for the currently
knowledge investment decision making and evaluation available theories, concepts, methods and techniques regarding 1T

investment decision making and evaluation




5.4.1 Evaluation Techniques

The Evaluation Techniques construct refers to the specific evaluation techniques
adopted and seen as valuable by the survey organisations for assessing IT investment
opportunities. The emphasis on the value of evaluation techniques rather than simply
their use or non-use, is based on the complex relationships between use, user
satisfaction and IS success (or effectiveness) discussed in the literature. While
researchers such as DeLone and McLean (2002) believe that use is an important
indication of IS success, others provide both theoretical grounds and empirical
evidence that user satisfaction and perceived usefulness can be a more appropriate
indicator (e.g., Ives et al. 1983; Adams et al. 1992; Szajna 1994; Klenke 1992; Palvia
1996; Igbaria et al. 1997; Gelderman 1998). This point is further illustrated by the
findings of a survey of Ballantine and Stray (1999) that the most frequently adopted

evaluation techniques were not necessarily perceived to be the most valuable.

The final instrument for the Evaluation Techniques construct is a list of thirteen
prominent techniques for IT evaluation (Question 10 of the questionnaire).
Organisations are required to indicate whether or not the listed evaluation techniques
are being used during IT investment assessment, and how valuable each of the
techniques is. This list is compiled based on the popular evaluation methods as
documented in the previous studies, such as Small and Chen (1995) and Ballantine

and Stray (1999).

Section 3.6.3 Classificatory Schemes of IT Assessment Methods in Chapter 3
presented a number of classificatory schemes developed by researchers for the various
evaluation techniques. It was noted that the majority of the proposed schemes were
similar in their focus but varied in the level of detail. One particular useful scheme
was proposed by Irani et al. (1997) and later adapted by many researchers such as
Drinjak et al. (2001), Cowley et al. (2001) and Irani and Love (2002). Applying this
classification to the thirteen evaluation technique variables of Question 10, four

distinct #ypes of evaluation techniques were identified:
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1. Economic (Payback, Return on Investment, Return on Management, Internal
Rate of Return, Net Present Value, Cost Benefit Analysis).

2. Strategic (Critical Success Method, IT portfolio Management).

3. Analytic (Risk Analysis, Real Option method).

4. Integrated (Business Scorecard, Information Economics, Scenario Planning).

For each of the thirteen evaluation technique variables, a response on a five-point
scale is obtained. A particular technique is categorised as valuable if a response of at
least three is obtained, otherwise it is categorised as non-valuable. Once the value of
each of the evaluation techniques is determined individually, the perceived value of
each of the four evaluation technique #ypes can be determined in categorical terms.
Thus, a particular technique type is regarded as valuable if at least one evaluation
technique of that type is seen valuable, else it is categorised as non-valuable. Finally,
an overall score is assigned to each organisation according to the number of

evaluation technique #ypes that are seen as valuable, as indicated in Table 5.2.

Table 5.2. Scoring method for the Evaluation Techniques measure

Value of Evaluation Technique Types Score
None valuable

Only one of the four types valuable
Only two of the four types valuable
Only three of the four types valuable
All four types valuable

DN AW N —

In this way, respondents are classified according to Table 5.2 in terms of their

preference and selection of evaluation techniques.

5.4.2 Technique Efficacy

The concern with the ability of conventional economic-based evaluation techniques to
capture the true IT benefits and costs has been widely discussed in literature (see
Chapter 3). Consequently, it is often suggested that both financial (quantitative) and
non-financial (qualitative) measures be included in the evaluation process. Hence,
Technique Efficacy is defined here as the ability of the adopted evaluation techniques

to identify the relevant benefits and costs of an IT investment that are important to the
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respondent organisations, rather than being concerned with quantifying the absolute

amount of those benefits and costs.

Technique Efficacy is measured by three items: (1) the extent to which the evaluation
techniques adopted are able to identify all important tangible and intangible benefits
of an IT investment (Question 25 of the questionnaire), (2) the extent to which the
evaluation techniques adopted are able to identify all important tangible and
intangible costs of an IT investment (Question 26 of the questionnaire), (3) the overall
level of satisfaction with the evaluation techniques used by an organisation (Question

28 of the questionnaire).

The first two items are developed based on the notion that the perceived efficacy of
the adopted evaluation techniques will be higher if important tangible and intangible
benefits and costs of an IT investment can be more adequately identified. Notice that
the emphasis of these two items is on the identification of all important benefits and
costs as opposed to all benefits and costs possible. Finally, the third item provides a
single satisfaction measure. Although several instruments for gauging user
satisfaction are available (e.g., Melone 1990; Doll et al. 1994; McKeen et al. 1994;
Downing 1999), they are too lengthy to be included in this study.

5.4.3 Decision Criteria

The Decision Criteria refers to the specific criteria that are important to an
organisation when making IT investment decisions. A list of twenty-five decision
criteria is presented to the respondent organisations and they are required to indicate
the importance of each criterion (Question 15 of the questionnaire). This list is
adapted from Mirani and Lederer’s (1998) instrument for assessing the organisational
benefits of IS projects. It was derived originally from their literature survey and later
validated empirically. Three dimensions of organisational benefits comprising a total
of twenty-five variables are included: Strategic (the first eight criteria), Informational

(the next seven criteria), and Transactional (the last ten criteria).
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Weill (1992) in his study discusses these three dimensions of IT benefits in detail.
Strategic systems are defined as ones that are concerned with competitive advantage
or market share gain for the purpose of business expansion. In contrast, Informational
systems are primarily adopted to provide the necessary information infrastructure to
manage the organisation. They focus on enabling management tasks such as control,
planning, analysis, communication and accounting. Finally, the objective of
Transactional systems is largely to reduce costs through substituting capital for
labour. This type of IT is traditionally used to automate business processes and, is
justified on an efficiency or cost displacement basis. Tangible benefits such as

increased output and labour productivity are often expected from Transactional IT.

For each of the twenty-five criteria variables, a response on a five-point scale was
obtained. Three composite scores in terms of strategic, informational and transactional
criteria are calculated for each respondent by averaging the responses in the respective
criteria groups. This allows for the classification of organisations to either users or
non-users of each of the three criteria groups based on the composite scores.
Following this method, an organisation is said to be using a particular type of decision
criteria if an averaged composite score of at least three for that type was obtained. In
this way, the respondents can be further classified for this measure according to their
decision criteria preferences: (1) users of mostly strategic criteria, (2) users of mostly
informational criteria, (3) users of mostly transactional evaluation criteria, (4) users of
a combination of strategic and informational criteria, strategic and transactional
criteria, or informational and transactional criteria, (5) users of all three criteria

groups.

In addition to Question 15, Question 17 of the questionnaire is developed from the
justification criteria preference instruments of Small and Chen (1995) and Irani (1999
& 2002). It asks for the significance of financial, operational and strategic decision
criteria specific to the respondent’s organisation. This item is in fact similar to Mirani
and Lederer’s instrument. However, while Question 15 requires the respondents to
rate the individual twenty-five variables without explicitly stating which variable
belongs to which of the three criteria types, Question 17 asks them to rate the three
types of criteria categorically. Although reliability tests (more on item reliability in

the later part of this chapter) indicate that Question 15 alone is sufficient for
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measuring the Evaluation Criteria construct, Question 17 is nonetheless useful for the

purpose of adding accuracy to the responses.

5.4.4 Process Formality

One important proposition in this study is that the quality of an IT investment decision
depends not only on the evaluation techniques adopted but also the entire decision
making process, from planning to post-implementation evaluation. As was discussed
in Chapter 2, technology adoption often involves complex and systematic planning,
coordinating, measuring and monitoring activities. Therefore, evaluation should not
be an isolated activity that occurs at some fixed point in time, but a continuous
process throughout the four main developmental stages — analysis and planning,
evaluation of costs and benefits, project selection and implementation and post-
implementation evaluation. In addition, the notion of benefit delivery and
management in the investment lifecycle has been increasingly raised by IS researchers
(e.g., Ward et al. 1996; Lin and Pervan 2003). While pre-investment and post-
investment evaluations are important, an active management of benefit claimed
through to realisation ensures that the value of the implemented system is in fact
obtained. Hence, Process Formality is measured by the existence of formally defined
policies or procedures for these stages of IT investment decision making (Question 10

of the questionnaire).

5.4.5 Process Efficacy

Process Efficacy refers to the ability of the adopted decision making process to
produce satisfactory IT investment outcomes. As there is no definitive measure for
this particular construct that is readily identifiable in literature, a review of literature
was needed in order to develop suitable surrogates. Following the instrument
development procedures in Figure 5.1, the final three items were formed to measure
Process Efficacy: (1) the extent to which the respondent was confident that the
claimed benefits of proposed IT investments would be delivered on implementation

(Question 24 of the questionnaire), (2) the extent of the respondent’s satisfaction with
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the outcome of past investment decisions (Question 44 of the questionnaire), (3) the
extent of the respondent’s satisfaction with the overall decision making process and

evaluation procedures for IT investment (Question 46 of the questionnaire).

The first item is adapted from the survey studies of Ward et al. (1996) and Lin and
Pervan (2003). Asking the respondents’ level of confidence of the claimed benefits
being actually delivered would often reveal their perception of their own decision
making process. That is, a high confidence level is likely to be associated with a
higher level of process efficacy. Relating to the first item, the second item is
developed based on the rationale that a high process efficacy is likely to produce a
higher level of satisfaction with IT investment outcome. Finally, similar to the
measure of Technique Efficacy construct, item three provides a single satisfaction
measure of the perceived efficacy of the overall adopted IT investment decision

making process.

After factor analysis and reliability assessment, the first item, Question 24, was
removed from the final measurement scales. It was found that Question 24 did not
load well to the overall measures, and it reduced the reliability of the scales.
Therefore, Question 44 and Question 46 are used as measurement scales for the

Process Efficacy construct.

5.4.6 IT Investment Performance

The literature review of Chapter 3 examined the relationship between IT adoption and
firm performance. It was noted that IT performance has been measured in numerous
ways, for example profitability, productivity, quality, system functionality and user
satisfaction (e.g., DeLone and Mclean 1992; Myers et al. 1998; Ballantine et al.
1998a; Kanellis et al. 1998). With an extensive interest in the performance of IT
investments, researchers have developed a variety of standard instruments for
measuring the impact of IT on firm performance (e.g., Weill 1992, Small and Chen

1995, Sircar et al. 2000).
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In this study, IT Investment Performance is measured by the changes in responding
organisations’ performance after system adoption on twenty-five performance
variables (Question 43 of the questionnaire). Similar to Question 15, these twenty-five
variables are also adapted from Mirani and Lederer’s (1998) instrument. A response
on a five-point scale is obtained for each of the performance variables. Three overall
performance scores in terms of strategic, informational and transactional performance
are calculated for each organisation by averaging the scores achieved in the respective

performance dimensions.

5.4.7 Decision Maker’s Knowledge

Evidence in the literature suggests that managerial IT knowledge is often a dominant
factor in explaining high levels of IT use. For example, Boynton et al. (1994) find in
their study that managerial IT knowledge is positively related to IT use in large
organisations. Thong (1999) in his survey of systems adoption in 166 small
businesses also demonstrates that there is an increased likelihood of IS adoption with
greater CEO’s innovativeness and IS knowledge. Thong suggests that since CEO is
usually the owner-manager and the main decision maker in a small business, the

CEOQO’s innovativeness is crucial in determining the attitude of the company.

While the instruments in Thong’s study were validated empirically, the CEO’s
innovativeness is not an appropriate instrument here. As the CEO in a large business
may not be the primary decision maker or driver for IT adoption/investment, the
CEQ’s innovativeness in a large company is likely to be different from that of the
owner-manager of a small business. The instrument for CEO’s IS knowledge,
however, is adapted here to measure the decision maker’s knowledge of IT investment

assessment.

Modifying the two-item instruments of IS knowledge in Thong and Boynton et al. for
the purpose of this study, the final instrument consists of two items: (1) the extent of
respondent’s awareness of the currently available theories, concepts, methods and
techniques regarding IT investment decision making and evaluation (Question 40 of

the questionnaire), (2) the extent to which the respondent familiarises himself or
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herself with contemporary theories, concepts, methods and techniques through
reading professional journals, attending seminars, etcetera (Question 41 of the

questionnaire).

5.5 Instrument Design and Development

To satisfy the research aims established in Chapter 4, data collected from the first
study serve two specific purposes. Firstly, it provided the information needed to
describe the decision making and evaluation practices for assessing IT investment in
organisations. Secondly, it formed the statistics needed for hypotheses testing, leading
to evidence of an association or a relationship between variables. Therefore, the
questionnaire had to be designed in such a way that while the data collected would

adequately support both purposes, it must be kept to a reasonable length.

The design of a survey instrument can have important consequences for the entire
study, and there are numerous design considerations to be made. These include
content, wording, format and placement (Trochim 2005). Williamson et al. (1977) and
McGown (1979) suggest the following areas of consideration when designing and

organising a questionnaire:

e Introduction

e Order of questions
e Form of questions
e Clarity

e Slanted questions

e Pretest.

Following the above design guidelines, the following subsections briefly describe the

development of the survey questionnaire used in Study One.
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5.5.1 Introduction

Williamson et al. (1977) point out that the purpose of the survey and instructions for
completing the questionnaire must be clearly conveyed to the respondent. In this
survey, an introductory letter was developed outlining the purpose, significance,
participants, intended outcomes of the study, with an emphasis on the benefits for the
respondents. An instruction page of the questionnaire booklet also provided details on
how the questionnaire should be completed, assurance of confidentiality and
voluntary for the participant, the researcher’s contact information and the university
address should the participant wish to return the completed questionnaire directly to

the researcher.

5.5.2 Order of Questions

Most researchers like to begin a questionnaire with a few questions that are easy to
answer (Williamson et al. 1977). In this study, questions were arranged into seven
parts, first presenting questions that were broad in scope and then moving on to the

more complex ones. The question parts were:

1. organisation profile

overview of the IT investment decision making process

making IT investments decisions at the planning and feasibility stage

making IT investments decisions at the evaluation stage

evaluating IT investments decisions at the selection and implementation stage

evaluating IT investments decisions at the post implementation stage

S A e

issues and difficulties in evaluating IT investments.
Attention was given to the transitions between the sections and to avoiding sudden

changes in topic. Questions were placed in a logical manner in order to facilitate

orderly progression and the flow of the questionnaire.
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5.5.3 Form of Questions

The advantages and disadvantages of structured and unstructured questions and the
situations where they can be best applied are well discussed in survey design literature
(e.g., Trochim 2005). Williamson et al. (1977) suggest that the use of both types of
questions throughout the questionnaire is important for maintaining the interest of the
respondent and providing complementary pre-categorised and free-response
information. As standard instruments were used in the survey as much as possible,
questions in the survey were mostly of the structured type. However, a few
unstructured questions were required in order to elicit answers which were

unconstrained by pre-defined responses.

A range of structured response formats, including dichotomous and multi-option
responses, was used throughout the questionnaire. Attention was given to ensuring
that the appropriate level of measurement was used for each structured question. It
was also necessary to include a ‘NA’ response for some of the questions. For
example, a question asking the importance of the Net Present Value technique would
consist of a 5-point Likert scale from most valuable to least valuable and a NA

response in case the respondent did not use such a technique.

5.5.4 Clarity and Slanted Questions

The clarity of the questionnaire had a direct impact on respondents’ ability to
understand the meaning of the questions. Avoiding the use of slanted questions also
improved the reliability of the survey results. The design of this questionnaire

followed the guidelines suggested by Trochim (2005):

e questions should be as specific as possible to avoid misunderstanding

e any underlying assumption associated with a question should be specified
e atime frame should be specified for time-related questions

o the sensitivity of the wording is important

e difficult or unclear terminology used should be defined
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e alternative responses in a question should be explicit and exclusive

e the objectivity of the wording is important.

Other general design issues, such as double-barrelled questions and respondents’
tendency to agree with the researcher, had also been addressed carefully by following
the above guidelines. Finally, strategies such as an iterative questionnaire design
process and sufficient pretesting further helped identify threats to clarity and

potentially slanted questions.

5.5.5 Pretest

Pretest is an important strategy in ensuring that all the above guidelines are observed
to the fullest possible extent (Williamson et al., 1977). During the iterative designing
process, the questionnaire had been drafted and redrafted several times, based on the
feedback given by the supervisor concerning any weakness as identified in the
previous drafts. Once the questionnaire was deemed satisfactory, it was pilot-tested by
three IS experts. Based on their feedback, further modifications to the questionnaire
were subsequently made. In all, twelve drafts were created before the final

questionnaire was produced.

5.6 Sampling Plan

The sampling frame for Study One is the list of constituents in the S&P/ASX 300
Index obtained directly from the Australian Stock Exchange website
(www.asx.com.au). The Australian Stock Exchange (2004) defines the S&P/ASX 300

Index as follows:

The S&P/ASX 300 Index represented 91% of the Australian market as of
August 31, 2000. The index includes stocks in the S&P/ASX 100 and
S&P/ASX 200 indices in addition to another 100 companies in the
Australian market... The S&P/ASX 300 index may not always contain
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300 components. Companies removed from this index will be replaced
when a suitable candidate is available from the pool of eligible

companies, or at the quarterly review.

This particular sampling frame was thought to be appropriate for a number of reasons.
First, the S&P/ASX 300 Index provides a good representation of large companies in
Australia. Samples used in many comparable studies were also drawn from similar
international market indices (e.g., Farragher et al. 1999). Second, literature suggests
that large organisations tended to use more formal and sophisticated evaluation
processes than smaller organisations (e.g., Chen 1995; Ezingeard et al. 1998; Pervan
and Lin 2000). A sample consisting of large businesses thus appeared to be
appropriate for a study of IT investment decision making such as this one. Third, a
large amount of empirical data have been generated by past research conducted in the
private sector, large-organisation settings (e.g., Ward et al. 1996; Ballantine and Stray
1999; Quaddus and Xu 2002; Lin and Pervan 2003; Sedera et al. 2003a). Adopting a
similar approach would enable the data from Study One to be compared to the
existing literature directly. Lastly, as public listed companies, secondary data such as

annual reports and financial statements are more readily available and obtainable.

Although the questionnaires were sent to individuals, respondents were thought to
represent their respective companies at the organisational level. Therefore, the unit of
analysis is each of the organisations that comprised the Index. The number of
constituents listed in the S&P/ASX 300 Index was 265 at the time of study
(September 1, 2003). Of the 265, one company was located overseas, eleven
companies were in subsidiary relationships with other companies and shared the same
management teams, thus reducing the sample size to 253. A purposive nonprobability
sampling method was used, and all the constituents in the Index were selected to
participate in Study One. In this case, the sample and the sampling frame were the
same. The sample size of 253 was comparable to studies in the literature (e.g.,
Kivijarvi and Saarinen 1995; Ward et al 1996), and any reduction to the sample size

would further limit the number of responses.
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5.7 Administration Procedure

Survey can be broadly divided into two types — questionnaire and interviews
conducted face-to-face or by telephone (Trochim 2005). Ideally, the interview survey
should be used as it usually generates more responses from participants than in the
case of the questionnaire (McGown 1979; Berenson et al. 2004). However, a mail

survey was deemed more practical given the research time and available resources.

The sample was the 256 constituents listed in the S&P/ASX 300 Index at the time of
research. Contact information, including the names and titles of the people who would
receive the questionnaire and company addresses, was collected from constituents’
corporate websites. For those companies without a corporate website, contact
information was gathered from Australian Stock Exchange (www.asx.com.au) and
two public online business directories: Business Who’s Who of Australia
(http://bww.dnb.com.au) and Huntley’s (www.huntleys.com.au) to ensure that the
information was correct. If there was a mismatch between the contact details,
information on the constituents’ corporate websites was treated as accurate. If a
mismatch was found and the organisation in question did not have a website, any
matched information from two of the three online sources was treated as accurate.
There was no instance of the contact details of a company on the three online sources

being different from one another.

Originally, the Chief Information Officer (CIO) or IS Manager at each of the
sampling companies was considered the point of contact. However, preliminary
research on the companies’ websites and online business directories indicated that half
of the sample companies either did not have dedicated IS/IT personnel or such
information was unavailable. Therefore, the Chief Executive Officer (CEO) or
General Manager was made to be the contacting person in each company. It was
thought that even if they were not responsible for IT investment decision making, the

questionnaires could still be redirected to more appropriate personnel for completion.
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Each questionnaire (Appendix B) was mailed out with an introductory letter
(Appendix A) together with concise instructions and a reply-paid addressed envelope.
No incentives were given for completing and returning the questionnaires, except for
the promise of a report summarising the survey results and a descriptive analysis of
the data. Finally, university letterheads and printed envelopes were used to enhance
credibility and presentation of the survey. As the survey was conducted in two rounds,

the reply-paid envelopes were also coded for identification purposes.

The survey was conducted from September to November in 2003, shown in Table 5.3
below. Respondents were given approximately three weeks to return the completed
questionnaire. After three weeks, a follow-up campaign took place to encourage
companies who had not returned the questionnaires to complete and return them. A
second letter accompanied by the same questionnaire and return envelope was sent to
each non-respondent after the first survey round, giving them three more weeks to

complete the exercise.

Table 5.3. Schedule of activities for survey administration

Schedule Activities

September 25, 2003 Completed the first introductory letter and the preparation for
the first round of survey

September 26, 2003  First round mail-out
October 17, 2003 First round cut-off date for returning the questionnaires

October 30, 2003 Completed the second letter and the preparation for the second
round of survey

October 31, 2003 Second round mail-out
November 21, 2003  Second round cut-off date for returning the questionnaires

After two rounds of the survey a total of 33 useable questionnaires were returned. The
number of responses was considered sufficient for large-sample statistical analysis
(Groebner and Shannon 1989; Berenson et al. 2004, p.315). Table 5.4 on the

following page details the responses received after each of the survey rounds.
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Table 5.4. Responses received and the response rate

First Second Total
Round Round
Number of questionnaires sent 253 229
Number of returned questionnaires due to 1 4 5
unreachable or changed contacts of personnel
Number of non-responses due to company policy 11 19 30
Number of returned and usable questionnaires 12 21 33

Response rate = 33/[253-(5+30)] = 15.1%

The final response rate of 15% is comparable to similar studies conducted in the last
few years. For example, a response rate of 19% by Sabherwal and King (1995) in
their study of decision making processes taxonomy concerning strategic IS
applications using the cluster analysis technique, 14% by Sriram et al. (1997) in their
study of IT investments in purchasing by US companies using a regression analysis
model, 16% by Cotton and Schinski (1999) in their descriptive survey of justification
methods for investments in technology, 15% by Thong (1999) in his study of IS
adoption in small businesses using discriminant analysis, 20% by Cotton and
Bracefield (2000) in their descriptive survey of evaluation techniques used to justify
IT investments in New Zealand, 13% by Stratman and Roth (2002) in their
development of a set of ERP competence constructs, 13.8% by Lin and Pervan (2003)
in their descriptive survey of the practice of IS/IT benefits management in Australian
organisations, and 13% by Kearns and Lederer (2003) in a study of the impact of
contextual factors on IT focus and the use of IT for competitive advantage using a

structural equation modelling technique.

The relatively low response rate was largely attributed to the length of the
questionnaire and organisation policies against answering surveys. Moreover, surveys
targeted at senior executives typically have lower response rates (Kearns and Lederer
2003). One significant implication concerning low response rate is non-response bias,
which refers to the potential sample bias introduced through the loss of data from non-
respondents (Doherty and King 2001). For example, some of the survey companies
might have strong opinions about the research topic while others had little interest, or
might have adopted entirely different investment approaches such as IT outsourcing.

Therefore, although the profile of the survey respondents was later determined to be
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statistically similar to that of the sample, the generalisability of the results should be
limited to similar organisations only. The issues of non-response bias and external

validity will be discussed further in section 5.9.3 of this chapter.

5.8 Data Processing and Analysis

The quality of data processing has an impact on the quality of subsequent data
analysis (Trochim 2005). Data processing involves two major activities — screening of
the collected data for accuracy and transforming the data into a computer file. To
ensure accuracy, the following issues were addressed for each of the returned
questionnaires:

1. Are all questions answered

2. Are the responses complete
3. Are the responses readable
4

Are the responses valid

The first issue ‘Are all questions answered’ is critical to data analysis. Any missing
value and its severity must be addressed adequately. The second issue ‘Are the
responses complete’ relates directly to the first issue. Response is considered
incomplete even if a respondent answered part of the question but left out the other.
Primary strategy to reduce the impact of these two issues was through consultation
with the supervisor for consideration of the best way to treat missing values. The third
issue ‘Are the responses readable’ is concerned with the eligibility of the returned
questionnaires. Since the questionnaire contained mostly structured responses,
respondents only had to select the appropriate boxes, thus minimising this problem. In
the case of ineligibility, the item in question was presented to the supervisor for a
second opinion. The last issue ‘Are the responses valid’ refers to the question of
whether or not a particular response ‘seemed’ right. For example, if both options were
selected in a dichotomous question, the response is deemed invalid. Strategies for
lessening such problems included following good design guidelines during the
development of the questionnaire and discussion with the supervisor for the best

treatment of invalid responses.
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Once the questionnaires were screened for accuracy, each possible response on the
questionnaire was assigned a numerical value for coding purposes. A code sheet was
produced and the data were coded and entered into two separate computer programs:
Microsoft Excel and Statistical Package for the Social Science (SPSS). The former
provided useful graphical representations of the collected data, while SPSS offered
more complex statistical analysis than its Excel counterpart. Additionally, SPSS
allowed further data screening and normality assessment to be performed statistically.

Data entry was performed twice in both programs to ensure accuracy.

5.9 Assessment of Survey Research Validity and Reliability

The validity of research refers to the conclusions we reach about the quality of
different parts of the research methodology (Trochim 2005). As we often make
assumptions and methodological propositions about the research process, they will
need to be validated to provide the foundation for the conclusions drawn from
research. Literature discusses three types of validity and internal reliability. They are
presented in Table 5.5, along with the strategies for their assessment. Following the

table are sections discussing the design testings in more detail.

Table 5.5. Assessing the survey study and tests for validity and reliability

Tests Survey study tactic Phase of research
Construct The design of the measurement scales was guided by Research design
validity ~ theories in the literature

The measurement scales were developed based on Research design

existing, empirically validated research instruments

Pre-testing of questionnaire Research design
Internal ~ The design of the study minimised threats to internal Research design

validity  validity
A standardised questionnaire and set of measures were ~ Research design
developed and followed through

External  Representative samples were drawn from the target Research design
validity ~ population
Analysis did not reveal significant non-response bias  Data analysis

Reliability Internal consistencies of measures were tested Research design
Pre-testing of questionnaire Research design
Standardised data collection and analysis procedures Data collection and
were followed analysis
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5.9.1 Construct Validity

Construct validity is the extent to which a scale is able to measure the theoretical
construct that it purports to measure. A scale is said to have content validity if it forms
a representative sample of the theoretical domain of the construct (Stratman and Roth
2002). Three methods were employed to ensure content validity — extensive review of
the literature, inclusion of empirical validated measures and pre-testing of the
constructs.

The design of this study was first guided by theories in the literature. The linkage between
the research aim, the conceptual framework and the research hypotheses as identified
in Chapter 4 lay the foundation for this study. From the literature review, existing
instruments relevant to the measurement of the theoretical constructs were also
examined. Based on these instruments, scales suitable for testing the variables for this
particular study were developed. The preliminary set of scales was then pre-tested by
three IS experts to determine any missing or redundant items that might be included
or removed to measure the theoretical constructs. Thus together, literature review,
inclusion of validated measures and expert judgements establish the validity of the

measurement scales.

5.9.2 Internal Validity

Trochim (2005) defines internal validity as the approximate truth about inferences
regarding cause-effect or causal relationships. Therefore, internal validity is only
relevant in studies that try to establish a causal relationship between the independent
and dependent variables. Given the purpose of this survey research is not to establish
causal relationship between two variables but rather their degree of relational
association, internal validity is of less concern here. However, regardless of the focus
of research, steps can be taken to minimise confounding variables within the study for

better internal validity.

Campbell and Stanley (1963) identify and discuss nine sources of threat to internal

validity. They are:
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selection

history

maturation

repeated testing
instrumentation
regression to the mean
experimental mortality

selection-maturation interaction

A A R

experimenter bias.

The following paragraphs discuss their relevance to this survey research.

Selection threat occurs when assigning subjects to groups that are not equivalent,
resulting in possible bias in the experimentation. In this study, selection bias was
minimised through the sampling procedure. That is, every available company in the
S&P/ASX300 was sampled without being assigned to a particular group by the
researcher. History threat is related to unanticipated events that may influence
subjects in the course of the experimentation or between repeated measures of the
dependent variable. On the other hand, Maturation threat occurs when subjects
change (e.g., age or emotion) during the experimentation due to the passage of time.
These two particular threats are not significant because a cross-sectional survey
design is employed and time is of lesser impact. Repeated Testing threat is concerned
with the possible influence of a prior measurement of the dependent variable on the
subsequent measurement. Again, this particular bias is not significant for a cross-

sectional survey research.

Instrumentation threat rises due to changes in a measuring instrument during the
course of an experiment. This threat was minimised through the use of a standardised
questionnaire package for all samples. The only difference between the packages was
the details of the addressees in the introductory letters. The tendency of subjects with
an extreme score on the first measure of the dependent variable to regress toward the
mean of that variable is called Regression to the Mean threat. As there is no repeated
measure involved in this study, the effect of this particular threat can be considered

non-significant. Experimental Mortality refers to the loss of subjects from one or more
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groups due to the characteristics of the independent variable or the conditions it
imposes before the completion of an experiment. This threat is likely to be trivial for
this study given that the unit of analysis is an individual subject and no control or

differential groups are assigned.

The combined effect of Selection and Maturation threats is called Selection-
Maturation Interaction threat, which rises when non-equivalent groups interact with
time-related extraneous variables. For this study, such threat was possible due to the
characteristics of each sampling organisation. For example, varying industry sectors,
years in operation and levels of business sophistication. However, given that the
sampling criteria of this study are large public companies listed in the S&P/ASX 300
index, this particular threat was acknowledged but considered of minimal influence.
Finally, the bias caused by the expectations of the experimenter which may affect the
outcome is termed Experimenter Bias. This threat was minimised through the use of
an anonymous mail survey. Participants were not required to be interviewed in person
or to provide any non-relevant or personal details. Therefore, interaction between the
experimenter and samples was considered minimal and non-significant to the outcome

of the study.

5.9.3 External Validity

External validity refers to the extent to which the results based on the sample drawn
for this study can be generalised to other segments of the population (Williamson et
al. 1977). In other words, it questions the degree to which the conclusions in the study
would hold for other persons in other places and at other times (Trochim 2005).
Trochim (2005) suggests that one of the major approaches to improving external
validity is through sampling model. Following this approach, the population that this
study generalises to is first identified (large companies in Australia), a representative
sample (constituents in S&P/ASX 300 Index) is then drawn from the population. As
the sample is representative of the population, the results from the research can be

generalised over the population.
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However, following the sampling model approach was not sufficient. To assess the
probability of non-response bias, an analysis of industry distributions of the sample
(S&P/ASX 300 Index), the responding companies, the current S&P/ASX 300 Index
and the population (All Ordinaries Index) was performed. The result is shown in

Table 5.6.

Table 5.6. Distributions of constituents according to the GICS sector indices

GICS Sector S&P/ASX Responding S&P/ASX All Ordinaries
300 Index Companies 300 Index Index
(Sept. 2003) (Jan. 2004)°  (Jan. 2004)"°
Consumer Discretionary 37 (15%) 6 (19%) 40 (14%) 71 (15%)
Consumer Staples 17 (7%) 1 (3%) 17 (6%) 29 (6%)
Energy 15 (6%) 1 (3%) 17 (6%) 20 (4%)
Financials excluding 27 (11%) 3 (9%) 29 (10%)
Property Trusts®
Property Trusts® 21 (8%) 2 (6%) 28 (10%) -
Financials® — — - 104 (21%)
Health Care Services 22 (9%) 4 (12%) 27 (9.5%) 49 (10%)
Industrials 36 (14%) 6 (18%) 41 (14.5%) 71 (15%)
Information Technology 15 (6%) 1 (3%) 19 (7%) 34 (7%)
Materials 54 (20%) 6 (18%) 54 (19%) 85 (18%)
Telecommunication 2 (1%) 1 (3%) 4 (1%) 9 (2%)
Utilities 7 (3%) 2 (6%) 7 (3%) 10 (2%)
Total 253 (100%) 33 (100%) 283 (100%) 482 (100%)

* Property Trusts and Financials excluding Property Trusts together make up the Financials sector.

® The All Ordinaries represents the 500 largest companies listed on the Australian Stock Exchange.
The index's purpose is measurement of the entire Australian market. The All Ordinaries comprised
99% of the Australian market as of August 31, 2000 (www.asx.com.au).

¢ Source: ASX (www.asx.com.au) and Standard & Poors (www.standardandpoors.com).

From Table 5.6, comparisons between the sample and the responding companies, and
between the responding companies and the population do not reveal a major
difference between them. There is no unexpected higher or lower number of responses
from any of the GICS sectors®. It is also noted that the survey respondents encompass
all GICS sectors. Therefore, the respondents are considered representative of both the
sample and the overall population, and the results of the survey are generalisable
within the boundary of the focused population. To test external validity statistically,

chi-squared Goodness of Fit tests of industry distributions between the sample and

% Given the number of returned samples, special consideration should be taken when comparing the two
columns. For example, there were only two companies in the Telecommunication sector out of the
253 sampled organisations, representing 1% of the total constituents. However, one participating
company from the same sector would represent 3% of the total respondents, as shown in the table.
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respondents were applied. The results indicated that the respondents were statistically

similar to the focused population (p > 0.05).

It should be noted that this research is intentionally broad-based with a focus to
advance the current understanding of the decision making practice of large, public-
listed Australian companies. To that extent, results of the study can only be
generalised to similar organisations and must be interpreted with caution.
Additionally, data collected from the survey were used for subsequent descriptive
analysis and the testing of the proposed hypotheses, as will be presented in Chapters 6
and 7. Therefore, the results of data analysis and hypotheses testing can only be
considered as the average representations of the decision making practice rather than

the representations for specific industry sector or type of organisation.

5.9.4 Reliability

Besides being valid, measurement of a variable must be reliable to be useful and yield
consistent and stable results (Stratman and Roth 2002). Reliability, or internal
consistency, is particularly important as it assesses the extent to which a multiple-item
scale is in fact measuring the same construct. There are several statistical methods of
determining the internal reliability of the measurement items, and the most widely
used is Cronbach’s alpha (Sedera et al. 2003a; Santos 1999). A high coefficient alpha
indicates good internal consistency and suggests that the items measure one fairly
similar idea. Generally, a coefficient alpha greater than .70 is considered to meet the

criteria of reliability (Nunnally and Bernstein 1994).

Table 5.7 on the following page shows the reliability estimates of the final scales.
Some items were removed from the original scales to improve reliability. However,
care was taken through pre-test to ensure that content validity was not threatened by
the removal of those items (Stratman and Roth 2002). It can be see that all scales

exhibit sufficient high reliabilities.
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Table 5.7. Reliability of scale

Variable Survey Question Cronbach’s alpha
Evaluation techniques 20 0.87
Technique efficacy 25, 26, 28 0.79
Decision criteria 15 0.79
Process formality 10 0.82
Process efficacy 44, 46 0.80
IT investment performance 43 0.86
Decision maker’s knowledge 40, 41 0.88

5.10 Conclusion

This chapter presents the overall design and the methodology of the first study of this
research. A quantitative, cross-sectional survey research was argued to be the
appropriate method for this study. It allowed the results of the study to be empirically
compared with findings in existing literature as well as providing the statistics needed
for more rigorous hypothesis testing and outcome generalisation. This chapter further
described the operationalisation of the constructs and the development of the
measurement scales. Specific steps were also taken to ensure that the questionnaire
was specific and appropriate for the sample. The sampling plan, administration
procedure and data processing and analysis were further justified and elaborated in
detail in this chapter. Finally, the assessment of validity demonstrated that
measurement scales for the developed theoretical constructs have sufficient levels of

validity and reliability.
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Chapter 6
Descriptive Statistics and Analysis of Study One

6.1 Introduction

This chapter presents the initial analyses of the collected data from the survey
research of Study One. Descriptive statistics are used to provide quantitative
description and to summarise the important findings of the survey results. They form
the basic information needed for further inferential statistical analysis. Furthermore,
one of the primary objectives of this research is to determine whether a gap exists
between the theoretical ‘best practices’ for IT investment decision making contributed
by IS researchers, and the actual use of them by IS practitioners. By comparing and
contrasting what is available in theory and what is used in practice, the first three

research aims of this study, identified earlier in Chapter 4, can thus be met:

Aim 1: To establish the decision making structures and procedures adopted

by organisations in making IT investment decisions.

Aim 2: To determine whether formal IT evaluation techniques or frameworks

are being used by organisations when investing in IT projects.

Aim 3: To compare the proposed practices for IT investment evaluation that
are documented in literature with those that are adopted by

organisations.

6.2 Structure of the Chapter

The remaining part of this chapter is divided into three sections. The first section
Descriptive Analyses (Section 6.3) presents the survey results descriptively, where the
specific methods and techniques used for making IT investment decisions are

examined. The next section, Further Analysis and Discussion (Section 6.4), draws
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conclusions concerning the current IT investment process and practices in the survey
organisations based on the preliminary analyses of the findings. With the review of
literature presented in Chapters 2 and 3, further analysis of implications is also
possible. Finally, Conclusion (Section 6.5) summarises the findings and provides

further concluding remarks.

6.3 Descriptive Analyses

This section provides the descriptive analyses of the data collected through the survey
research. As mentioned earlier in Chapter 5, the questionnaire was divided into seven
sections. Each section represented a specific part of the entire decision making

process, as shown again here:

1. Organisation profile

Overview of the IT investment decision making process

Making IT investments decisions at the planning and feasibility stage

Making IT investments decisions at the evaluation stage

Evaluating IT investments decisions at the selection and implementation stage

Evaluating IT investments decisions at the post implementation stage

S A A e

Issues and difficulties in evaluating IT investments.

The following subsections will follow this format of the questionnaire and provide
analysis and further discussion of the data collected. Before presenting the rest of the
chapter it should be noted that in this study, a ‘5’ on the five-point Likert scale always
indicates the most positive or favourable response while an ‘1’ always indicates the
most negative or unfavourable response. Statistical values such as mean (x ) and
standard deviation (S) discussed in this chapter will follow this particular convention.
Additionally, while the survey data are presented in a descriptive manner, statistical
methods such as correlation and t-tests will also be employed where appropriate. The
assumptions of these statistical methods important to this research are presented in

Appendix C.
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6.3.1 Organisation Profile

The Organisation Profile section of the questionnaire gathered the background
information of the respondents’ organisations. The results are shown in Table 6.1 to

Table 6.3.

Table 6.1. Responding organisations’ profiles

Profiles Frequency (n) Percent (%)
GICS sectors
Consumer Discretionary 6 18.2
Consumer Staples 1 3.03
Energy 1 3.03
Financials excluding Property Trusts 3 9.09
Property Trusts 2 6.06
Health Care Service 4 12.1
Industrials 6 18.2
Information Technology 1 3.03
Materials 6 18.2
Telecommunication 1 3.03
Utilities 2 6.06
Number of employees
Less than 200 7 21.2
200 — 1000 10 30.3
1001 — 5000 11 33.3
Over 5001 5 15.2
Revenue in last financial year in AUDS$
Less than $10 million 1 3.0
$10 million - $99 million 3 9.1
$100 million - $500 million 16 48.5
Over $500 million 13 39.4

The majority of survey organisations were found to be large in terms of number of
employees and revenue, with 60.1% of the total organisations ranked within the top

1000 Australian companies by revenue.

Respondents’ positions, and the length of time in current positions, are presented in
Table 6.2. Personnel involved in IT investment decision making were either CIOs or
dedicated IS/IT Managers. However, for companies which did not have an internal
IT/IS department (n = 6), the respondents were mostly senior or group accountants or

financial controllers (67%).
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Table 6.2. Respondents’ profiles

Profiles Frequency (n) Percent (%)

Respondent’s position
CEO 5 15.2
Managing Director 2 6.1
Executive or Group General Manager 7 21.2
CIO, IS/IT Director or Manager 11 333
Financial Controller 1 3.0
Senior or Group Accountant 3 9.1
Enterprise Architect or Business Analyst 3 9.1
Not reporting 1 3.0

Respondent’s length of time in current position
Less than 1 year 12 36.4
2-5 years 12 36.4
Over 5 years 7 21.2
Not reporting 2 6.0

Table 6.3 indicates that six companies did not have an internal I'T/IS department, and
one of them outsourced its entire IT function. Most top IS/IT officials were also found
to be within one reporting level to the CEO, indicating a close link between IT and

business executives.

Table 6.3. Existence of IS/IT department and personnel

Range Frequency (n) Percent (%)
Existence of an IS/IT department in the organisation

Yes 27 81.8

No, outsourcing 1 15.2

No 5 3.0
Reporting level between the top IS/IT official to CEO

Direct link 10 37.0

One level 14 51.9

Two levels 2 7.4

Three or more levels 1 3.7

6.3.2 Overview of the IT Investment Decision Making Process

Seven questions, from Question 7 to Question 13, were asked in this section of the
questionnaire to gain an understanding of the overall approach to, and management
of, IT investment initiatives. Respondents were first asked to indicate the general role
of IT in their organisations. The results show that the supportive functions of IT were
regarded as far more important than their potential strategic or innovative functions

(x=4.61, 3.94 and 3.76 respectively). This suggests that IT was more often used to

126



support existing operations rather than radically alter the way companies conducted

business (Orlikowski 1993).

Question 8 asked the respondents to identify the primary entity responsible for IT
investment decision making in their organisations. Weill and Woodham (2002) in
their study of IT governance discuss six styles of corporate governance and
information politics — business monarchy, IT monarchy, feudal, federal, duopoly and
anarchy. They believe that these different styles define who has input and who makes
the decision. Based on their categorisation, Table 6.4 shows that the IT decision
making structure was mostly business monarchy, suggesting a centralised decision

making process where top business and IT executives held the most decision rights.

Table 6.4. Primary entity for IT investment decision making responsibility

Entity Number (n) Percent (%)
Business Monarchy: CEO and/or CFO with CIO (C-level executives) 19 57.6

IT Monarchy: CIO or group of dedicated IT/IS executives only 2 6.1
Federal: C-level executives and other business group(s) 8 24.2
Duopoly: IT executives and other business group(s) 2 6.1
Feudal: Business unit leaders or their delegates 2 6.1
Anarchy: Individual business process owner or end user 0 0

Source: adapted from Weill and Woodham (2002).

The respondents were asked in Question 9 when their organisations considered IT
investment opportunities. Farragher et al. (1999) believe a continuous process for
identifying IT investment initiatives will allow organisations to determine whether or
not technology fulfils corporate strategies and goals more effectively than a static,
spend-as-budgeted approach. The results show that 91% of the responding companies
considered potential IT investment opportunities continually throughout the year.
While this appears encouraging, responses to the next survey question would indicate

otherwise.

Rather than focusing on evaluation only, the respondents were asked if there was a
formal or written policy in their companies regarding each of the major stages of
investment process. From Table 6.5, although 91% of the companies believed IT
investment opportunities were continuously sought, only 54.5% of them had formal
planning and analysis procedures. This indicates that the searching process might in

fact be reactive and ad hoc rather than proactive. That is, IT investments were driven
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by what Lubbe and Remenyi (1999, p.149) describe as ‘flashes of commercial
insights.’

Table 6.5. Existence of formal policy for the stages of IT investment decision making

Stage Yes (%) No (%)
Planning and analysis of IT investment opportunities 54.5 45.5
Appraisal and evaluation of potential IT investments 63.6 36.4
Project management and implementation plan 72.7 27.3
Post-implementation audits 54.5 45.5
Benefit delivery and management 42.4 57.6

Further inspection of Table 6.5 reveals similar results for other stages apart from the
stage of project management and implementation plan. In fact, 21% (n = 7) of
respondents had no formal procedures at all, and only 39% (n = 13) of respondents
had formal policies established for at least four of the five stages. In addition, of the
seven companies without any formal policy, three had no dedicated IT/IS department.
Further correlation analysis showed that having formal policies for the first two stages
is positively and significantly related to the existence of a dedicated I'T/IS department
(r = 0.359 and 0.460, respectively; p < 0.05). However, the relationship was found to
be non-significant for the other three stages (p > 0.05). It appeared that companies
with dedicated IT/IS departments were more likely to implement formal IT planning
and evaluation activities than those without. On the other hand, regardless of how IT
was planned and evaluated, most organisations would require at least some form of

procedures to ensure smooth implementation and delivery of benefits.

Related to the previous question, Question 11 asked the respondents to rate the extent
to which the established formal investment policies were followed. The frequency
distribution of the responses in percentage terms was 21.2% always, 45.5%
frequently, 27.3% sometimes, 6.1% rarely and 0% never (x = 3.82, S = 0.846). An
additional t-test revealed that the existence of an IT/IS department did not produce a
significant difference in the extent to which a formal approach was followed (p >
0.05). This implies that the input of an IT/IS department to actual IT investment

decision making was perhaps limited in the survey organisations.
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Question 12 asked the respondents to indicate when and how measures of success
were defined. Researchers have argued that measures of success should be developed
pre-investment, so that they can be used for post-investment review (Ward et al. 1996;
Lin and Pervan 2003). Without such a procedure, it is said that no benefits have
actually been realised other than the implemented technology itself. The results,
displayed in Table 6.6, compared favourably to the findings of Ward et al. and Lin
and Pervan where they report that fewer than half of the respondents always or often
defined measures of success before project approval. However, while the results seem
promising, the fact that almost half of the responding organisations did not plan or
post-audit their IT investments raises questions concerning the quality and usefulness
of those success measures. Finally, a t-test between the responses from companies
with an IT/IS department and those without indicated no significant difference (p >

0.05).

Table 6.6. When IT success measures were defined

Measures Defined Always/Often (%) Sometimes (%) Rarely/Never (%)
Before approval 87.9 9.1 3.0
Before implementation 75.8 15.2 9.1

After implementation 42.4 21.2 36.4

The last question in this section is concerned with whether or not past IT investments
had generally returned a higher or lower return than other non-IT capital investments.
While this question is not directly related to IT investment decision making, responses
would provide some insight to the status of IT in organisations (Avison et al. 2000).
Analysis of the responses shows that none had indicated a much higher return from IT
investments, only 9.7% indicated a higher return, 54.8% indicated the same level of
return and a total of 35.5% indicated a lower or much lower return (x = 2.71, S =
0.693). The observation that IT was regarded as more useful for its supportive role

than profit maximisation possibly explains these results.

Summarising the findings of this part of the questionnaire, preliminary analysis
suggests that despite the fact that investment decisions were often made by top
business and IT executives, the reasons for IT adoption were still limited to
operational support. The possibility of creating innovation and strategic impact was

either ignored or not recognised widely. Additionally, while the majority believed that
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a formal approach was followed during decision making, the results show that this
‘formal’ approach might not in fact be well defined and proactively followed. Indeed,
it was found that only half of the companies had taken steps to formally plan and audit
their IT investments. As the premise of creating benefits through technology is that
measures of success must be defined pre-investment and measurable effects must be
identified post-investment, the lack of IT planning and evaluation activities seriously
limits the extent to which organisations are able to benefit from their implemented

technology.

6.3.3 Planning and Feasibility

Four questions, Question 14 to Question 17, were asked in this part of the
questionnaire. Their purpose was to determine the decision criteria used by the
responding organisations during the planning and feasibility analysis stage. Such
criteria refer to the content of decision making in the conceptual model presented in

Chapter 4.

In Question 14 respondents were asked to indicate the focus of evaluation during the
planning and feasibility stage. The results showed that financial consideration (x =
4.30, § = 0.810) was more important than that of strategic consideration (x = 3.82, § =
0.882). In terms of frequency of evaluation, a large portion of the respondents either
always (51.5%) or frequently (27.3%) evaluated financially, while there were no
respondents indicating that they rarely or never used financial evaluation. With
respect to strategic evaluation however, only 24.2% of the respondents indicated that
they always evaluated strategically while 39.4% indicated frequent strategic

evaluation.

Question 15 required the respondents to rate the importance of each of the twenty-five
criteria used for IT decision making in the past one year. The time frame was
specified because the respondents were more likely to recollect the recent decision
criteria they considered. Secondly, asking about the last time they did something may
well generate a response of what they typically do rather than what they actually did
(Ballantine and Stray 1999). The twenty-five criteria were developed based on the
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measurement of Mirani and Lederer (1998). They comprise three major dimensions,

each further divided into three sub-dimensions. Without indicating this categorisation

explicitly, the question asked the respondents to rate each criterion individually. The

results are shown in Table 6.7 including the mean, standard deviation and the

frequency of the ‘Most Important’ response of each criterion in percentage terms.

Table 6.7. IT investment decision criteria — individual criterion

Criteria Mean Std. ‘Most
Dev. Important
Frequency
Strategic
Competitive Advantage
Increased competitive advantage 333  1.051 9.1
Catch up with competitors 2.55 1.148 3.0
Alignment
Align well with organisational goals 4.09 0.879 333
Create useful linkages with other organisations 242 1.119 3.0
Enable the response to change more quickly 3.61 1.059 21.2
Customer Relations
Improve customer relations 3.61 1.321 333
Provide new products/services 2.82  1.211 9.1
Provide better products/services 343 1.226 21.2
Informational
Information Access
Enable faster retrieval or delivery of information or reports  3.91  0.947 27.3
Easier access to information 397 1.075 36.4
Information Quality
Improved management information for strategic planning 3.79 1.083 30.3
Improved the accuracy or reliability of information 4.00 0.866 36.4
Improved information for operational control 391 0914 30.3
Information Flexibility
Present information in a more concise manner or better format 3.61  1.029 21.2
Increased the flexibility of information requests 336 1.168 15.2
Transactional
Communications Efficiency
Save money by reducing travel costs 2.09 0.843 0.0
Save money by reducing communication costs 2.55 1.063 3.0
System Development Efficiency
Save money by reducing system modification or enhancement costs 3.24  1.324 18.2
Allow other applications to be developed faster 3.18 1.211 12.1
Allow previously infeasible applications to be implemented 2.73  1.281 12.1
Provide the ability to perform maintenance faster 294 1.116 3.0
Business Efficiency
Save money by avoiding the need to increase the work force 3.42  1.062 12.1
Speed up transactions or shorten product cycles 3.15 1.253 12.1
Increased return on financial assets 324 1.300 15.2
Improved employee productivity or business efficiency 4.06 0.827 33.3
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From Table 6.7, the majority of the criteria in the Informational dimension
consistently outscored all the other criteria except ‘Align well with organisational
goals’ and ‘Improved employee productivity or business efficiency’. Noticed also was
that approximately one-third of the respondents considered those informational
criteria ‘Very Important’ except for those in the Information Flexibility sub-
dimension. Categorically, the mean importance scores of the three Informational sub-
dimensions also outscored those of all other sub-dimensions. These results are
comparable to findings in Ward et al. (1996) where improved management
information and business efficiency were cited as some of the most considered IT
benefits. Interestingly, many of the strategic criteria received fairly average or low
ratings, particularly those in the Competitive Advantage sub-dimension and the
‘Provide new products/services’ criterion. This further suggests that IT adoption was
more likely driven by its operational needs rather than competitive advantage or

economic gains.

The respondents were asked in Question 16 about the extent to which a formal link
between corporate strategy and the goals of an IT investment opportunity was
required. Of the total respondents, 24.2% said that a formal link was always required
and 45.5% said it was often required. However, 15.2% said that such link was rarely
or never required. Further analysis through a t-test revealed that the existence of a
formal policy for the IT planning and analysis stage (Table 6.5) resulted in no
significant difference in the response (p > 0.05). This seems to suggest that IT
adoption was not always guided by the established or explicit planning and analysis

activities.

Lastly, respondents were to rate categorically the importance of financial, operational
and strategic criteria when making IT investment decisions. The results are displayed
in Table 6.8. Comparing Tables 6.7 and 6.8, it is apparent that operational criteria,
often expressed in terms of informational benefits, were more frequently considered
than the other two criteria types. The results suggest that while improved business and
information efficiency or effectiveness was possible through IT adoption, competitive

advantages and hard financial returns were perceived to be more difficult to achieve.
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Table 6.8. IT investment decision criteria — categorical criteria

Measures Defined Very Important/ Neutral (%) Unimportant/Not at
Important (%) all Important (%)
Operational Criteria 97.0 3.0 0
Strategic Criteria 87.9 9.1 3.0
Financial Criteria 84.8 12.2 3.0

In summary, the results show encouragingly that 70% of the organisations always or
often linked their IT investment goals to corporate strategy goals. However, although
considerations were given to financial, operational and strategic benefits of the
investment opportunities, the actual decision criteria applied were mostly related to
informational impacts of the system. This suggests that while its strategic value was

understood, IT was not frequently adopted for that purpose.

6.3.4 Pre-investment Evaluation

The previous section explored the important decision criteria used by the responding
organisations when investing in IT. This section of the questionnaire addressed the

specific techniques adopted for IT assessment.

A total of eleven questions comprised this section. The first section asked the
timeframe in which quantitative benefits from the implemented systems were
expected. Results showed that 21% expected such benefits in less than two years
while 66.7% indicated a timeframe of two to four years. This payback period was
shorter than those reported by comparable studies. For example, a survey of Cotton
and Bracefield (2000) on high technology investment in New Zealand reports a mean
period of 4.2 years. A short payback period might indicate that organisations

increasingly demand short-term, tangible results from their IT investments.
The subsequent question enquired into the use of formal evaluation techniques as a

percentage of all implemented IT investments. An average of 58.8% was observed,

and the frequency distribution is displayed as follows:
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Table 6.9. Frequency of evaluation of all IT investments

Frequency of Evaluation Number (n) Percent (%)
0% 2 6.3
1-29% 5 15.6

30 -59% 7 21.9

60 — 89% 9 28.1

90 — 100% 9 28.1

Total 32 100

Table 6.9 illustrates that just over half (56.2%) of the responding organisations
formally evaluated 60% or more of their IT investments. In two cases no formal
evaluation techniques were used at all. Given the importance of evaluation described
in literature, the extent of evaluation observed here seems low. A t-test procedure was
used to determine whether the existence of formal IT evaluation policy resulted in a
significance variance in the extent of evaluation techniques used (Table 6.5). The
results indicated that as expected, the extent of evaluation techniques used was

significantly higher if formal policy for IT appraisal and evaluation existed (p < 0.05).

The respondents were asked in Question 20 to indicate the specific evaluation
techniques used and rate their importance. Table 6.10 on the next page displays the

results.

From Table 6.10, economic-based techniques were generally perceived to be much
more valuable than other types of evaluation techniques. Cost Benefit Analysis and
Risk Analysis were particularly valuable for those companies that used them.
Additionally, the non-use frequencies for non-economic techniques were generally
much higher than that of economic-based techniques. These results are consistent with
findings in other IT/IS investment studies where Cost Benefit Analysis and Payback
were among the most widely used techniques (e.g., Ballantine and Stray 1999; Ward
et al. 1996; Bacon 1992). This heavy reliance on economic-based techniques may be
explained by the large focus on IT informational benefits observed in the
organisations. Therefore, evaluation based on economic measures was deemed
adequate. It was also noted that in two cases judgement was the only evaluation
method used. Additionally, no organisation reported the use of evaluation techniques
other than those listed in the survey question. It appears that despite the progress

being made in the field of IT evaluation, the selection of evaluation techniques is still
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limited. Finally, less than 30% of the respondents reported that IT portfolio
management was useful, further suggesting that investing in IT was generally on a

reactive, on-demand basis.

Table 6.10. IT investment evaluation techniques

Techniques Mean? Most/ Neutral (%) Rarely/ Not Used
Frequently Least (%)
Valuable (%) Valuable (%)
Economic-based
Cost benefit analysis 4.14 69.7 15.2 3.0 12.1
Payback 3.79 57.6 12.1 18.2 12.1
Return on investment 3.69 63.6 3.0 21.2 12.1
Internal rate of return 3.61 333 33.3 18.2 15.2
Net present value 3.32 33.3 333 20.0 13.3
Return on management 3.04 24.2 21.2 18.2 30.3
Strategic-based
Critical success factors 3.58 48.5 21.2 9.1 21.2
IT portfolio management 3.13 27.3 24.2 18.2 30.3
Analytic-based
Risk analysis 3.83 60.6 24.2 3.0 12.1
Real option theory 1.86 6.1 3.0 333 57.6
Integrated-based
Business scorecard or other  2.50 15.2 21.2 30.3 333
weighted scoring models
Scenario planning 2.38 18.2 3.0 42.4 36.4
Information economics 2.35 12.1 18.2 30.3 394

@ Mean values excluding ‘Not Used’ responses

Literature has suggested that the focus of evaluation should be changed according to
the purposes of IT investment (Meredith and Hill 1987; Farbey et al. 1999a).
Therefore, respondents were asked whether the evaluation techniques used were
investment dependent. The frequency distribution of the responses in percentage was
12.1% always, 45.5% frequently, 15.2% sometimes, 15.2% rarely and 12.1% never
(x= 330, § = 1.237). It appears that the majority recognised such dependency,

though over a quarter of the organisations did not.

The treatment of risks associated with system adoption was briefly discussed in
Chapter 3. Similar to software development risks, investing in technology often
carries some degree of risk and uncertainty. The respondents were asked in the next
question whether a minimum rate of return was required prior to making an IT

investment decision. The results showed that a minimum rate of return was always
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(12.1%) or frequently (39.4%) required, while another 39.4% said that such return
was rarely or never required. Another risk-related issue is concerned with the use of
quantitative risk-adjusted evaluation. The frequency distribution of the responses in
percentage was 6.1% always, 27.3% frequently, 24.2% sometimes, 33.3% rarely and
9.1% never (x= 2.88, § = 1.111). This frequency is lower than that of comparable
studies. For example, 70% required quantitative risk assessment in Farragher et al.
(1999). It appears that while the use of Risk Analysis technique was extensive (Table
6.10), risks were likely to be expressed in the form of contingency plans rather than in

quantitative terms.

Question 24 asked the respondents their level of confidence in the claimed benefits of
proposed IT investments being delivered on implementation. In effect this question
indirectly asked the respondents’ satisfaction with the adopted decision making
process. The rationale is that if IT decisions are made without an adequate decision
making process, it is unlikely that organisations will be confident of the anticipated
benefits being delivered. About half (48.5%) of the total respondents indicated an
average confidence level that was neither high nor low. Only one (3.0%) company
reported a very high level of confidence, while 36.4% indicated a high level of
confidence. A total of 12.1% of respondents cited a low or very low confidence level.
Overall, organisations were only moderately confident (x = 3.33, § = 0.728) of
obtaining the anticipated benefits from their IT investments. Ward et al. (1996) report
a similar mean confidence level (3.3) in their study, though a higher mean (3.9) is

observed in a study by Lin and Pervan (2003).

Some IS researchers acknowledge that while the quantification of benefits and costs is
not always possible, they can be represented in terms of their impacts on corporate
goals and objectives (Bacon 1992 & 1994). Respondents were therefore asked in the
next two questions whether their adopted evaluation techniques were able to identify
all important tangible and intangible benefits and costs of an IT investment. As Table
6.11 on the following page indicated, tangible benefits and costs were identifiable
most of the time, though the percentages of ‘always’ responses were low in both
cases. However, the identification of intangible IT benefits and costs seems to be
more problematic. The extensive use of evaluation techniques based on economic

measures might contribute to the difficulty of identifying the more intangible benefits
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and costs. It is also noted that costs, whether tangible or intangible, were considered
more identifiable than benefits. It appears that tighter cost control could be better
achieved by adopting evaluation techniques, for example, Cost Benefit Analysis and

Risk Analysis.

Table 6.11. Identifying IT benefits and costs with the adopted evaluation techniques

Benefits/Costs Mean Std. Always Frequently Sometimes Rarely Never
Deviation (%) (%) (%) (%) (%)
Tangible benefits  3.70  0.883 15.2 51.5 21.2 12.1 0
Intangible benefits 2.88  0.781 0 24.2 39.4 36.4 0
Tangible costs 3.84 0.847 18.2 54.5 15.2 9.1 0
Intangible costs 297 0.967 6.1 18.2 45.5 21.2 6.1

The inability to identify the important benefits and costs associated with an IT
investment often leads to the use of either an over-optimistic or an over-pessimistic
forecast of benefits and savings (Small and Chen 1995). The subsequent question
asked whether the adopted evaluation process overstated or understated the benefits of
IT investment. A significant portion (33.3%) of the respondents reported that their
evaluation process overstated the benefits. At the opposite end, some 15.2% said that
their adopted process understated the benefits. Findings in a recent study by Lin and
Pervan (2003) also show comparable results, where 26.2% of the surveyed Australian
organisations admitted that their process overstated IT benefits in order to get
approval. Interestingly, a t-test analysis revealed no significant difference in results
between companies with a formal IT evaluation policy and those without (p > 0.05).
This may provide some indication into the quality of the evaluation activities and

whether they were indeed useful in ascertaining the value of IT investments.

The final question of this section asked the respondents about their satisfaction with
the evaluation techniques currently adopted. The mean value of the responses was
3.33 (S = 0.957) and the frequency distribution in percentage was 12.1% very
satisfied, 27.3% satisfied, 45.5% average, 12.1% unsatisfied and 3.0% very
unsatisfied. This average level of satisfaction with the adopted evaluation techniques
suggests that the selection of appropriate evaluation techniques for IT investment

assessment was still at times problematic.
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A few concluding remarks can be made about the findings from this part of the
survey. In general, the selection of evaluation techniques tended to focus on economic
measures. Despite the fact that more than half of the respondents were aware of the
dependency between evaluation techniques and IT investment type, four of the five
most frequently used techniques were still based on financial methods. To minimise
risks, one-third of the case companies always or frequently required a quantitative
risk-adjusted evaluation for all IT investments. The reported payback period was also
short, with 90% of the respondents expecting quantitative returns within four years.
Given that IT investment decisions were often found to be driven by cost-reduction

and risk avoidance, a short payback period was not unexpected.

Additionally, while the adopted evaluation techniques were generally able to identify
tangible benefits and costs, such identification process was much more problematic
for intangible benefits and costs. This was likely due to a heavy reliance on economic-
based IT assessment methods. In terms of the frequency of evaluation, just over a
quarter of the case organisations formally evaluated 90% or more of their IT
investments. However, one-third of the respondents believed that their evaluation
process overstated IT benefits. These findings may help explain why only 40% of the
respondents were confident of the anticipated benefits being delivered on
implementation, and that the perceived satisfaction with the overall evaluation process

can only be described as average.

6.3.5 Selection and Implementation

After competing IT investment opportunities are evaluated, the next step is selection
and implementation. Evaluation during this stage of the decision making process
enables early detection of potential problems and provides a quality control
mechanism for the implementation process (Farbey et al. 1999a). Hence, this part of
the questionnaire further explored the selection criteria and evaluation methods

adopted by organisations to oversee I'T implementation.
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Given that not all aspects of the desired benefits can be satisfied by a single IT
investment, trade-offs between goals and values may sometimes be required. When
asked in Question 29 if they would in general accept an IT investment opportunity
that had positive strategic factors but a possible negative financial impact, less than
half of the organisations indicated they would always (6.3%) or frequently (34.4%)
accept such an investment. On the other hand, only 9.4% reported that they would
rarely accept such a proposal and none said they would never accept it. With a mean
of 3.38, it seems that most organisations would accept a strategically important

investment opportunity when one is identified.

When respondents were further asked whether they had ever made an ‘act of faith’ IT
investment based on intuition only, more than a quarter of the organisations reported
that they had either very often (9.1%) or often (18.2%) while half indicated that they
had rarely (27.3%) or never (21.2%) made such investment decision. Further
statistical analyses showed that the extent of act of faith IT investments was not
significantly different by the existence of formal IT planning and analysis policy, by
the extent of a formal approach to IT investment decision making followed, or by the
extent of a formal link between corporate strategy and investment goals (p > 0.05,
respectively). Additionally, no significant relationship was found between the extent
of act of faith investments and level of confidence that IT benefits would be delivered
(p > 0.05). It appears that some IT investments might be regarded as either mandatory
or inconsequential and therefore were not subjected to formal evaluation. However,
whatever the reason for taking this particular approach, there is a real danger that
either the anticipated benefits would not be fully realised upon implementation, or the

costs of IT adoption were much greater than expected.

The respondents were next asked to indicate the activities performed in overseeing the
quality of the investment during implementation. The results, shown in Table 6.12 on
the following page, indicated that project plans and project manager assignments were
widely used. The results are comparable to findings in recent studies. For example,
88% assigned a project manager and 81% developed an action plan in Farragher et al.
(1999) and 80.6% appointed a project manager in Lin and Pervan (2003).

Interestingly, almost a quarter of the respondents always or often hired external
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personnel for quality control. This was probably due to extensive vendor involvement

during implementation, for example, the development of corporate Internet or ERP.

Table 6.12. Activities performed during IT investment implementation

Techniques Mean Std. Always/ Sometimes Rarely/
Deviation Often (%) (%) Never (%)
Develop an action plan 4.33 0.890 84.8 9.1 6.1
Assign a project manager 4.15 0.971 78.8 12.1 9.1
Establish a steering committee 3.64 1.141 57.6 24.2 18.2

Hire external quality control personnel 2.55 1.148 24.2 24.2 51.5

Respondents were presented next with an open-end question asking them to describe
the important evaluation methods they used during implementation. Over half of the
respondents (64%, n = 21) provided responses and Table 6.13 shows the categorised

results.

Table 6.13. Evaluation techniques used during the IT investment implementation stage

Techniques Cases Percent of Percent of
Responses (%) Cases (%)
Project/progress report 13 31.7 65
Project management techniques 10 24.4 50
Risk management and audit 5 12.2 25
Business objective analysis 5 12.2 25
Financial/budget review 2 4.9 10
Test plans and detailed test results 2 4.9 10
Internally developed methodology 2 4.9 10
Informal evaluation 1 24 5
Independent verification 1 2.4 5
Total Responses 41 100.0 205.0

As Table 6.13 suggests, the majority of the methods reported followed the classical
project management methodology for IS development and implementation.
Particularly, project/progress reports (31.7%) and project management techniques
(24.4%) were the most cited control mechanisms. Respondents indicated that a project
report was useful for providing regular updates to leadership regarding major
milestones and delivered outcomes. Traditional project management techniques such
as GANTT charts, change control, test plans and standards such as those developed by
the Software Standards Association of Australia were also used extensively to ensure
scopes and requirements were met adequately. The ongoing implementation processes

were often also subjected to continuous business objectives and financial reviews,
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where expected benefits were checked against requirements and expenditure against

the planned budget.

The final question of this section required the respondents to identify the corrective
actions performed during IT implementation. The results, illustrated in Table 6.14
below, revealed that extension of the completion date and the process review were the
most accepted corrective actions. In particular, a significant percentage of total
respondents indicated that they always (23.3%) reviewed the development and
implementation process when encountering problems, supporting the previous finding
that project reporting techniques were used widely. Finally, the fact that the extension
of completion date was the most preferred corrective action gives some possible

indication of the importance or necessity of the IT investments being implemented.

Table 6.14. Corrective actions performed during IT investment implementation

Corrective Actions Mean Std. Always/ Sometimes Rarely/
Deviation Often (%) (%) Never (%)
Extend the completion date 3.77  0.762 80.6 12.9 6.4
Review the development and 3.75 1.078 68.8 15.6 15.6
implementation process
Limit the scope or benefits 3.17 1.085 40.0 333 26.7

Add more resources (person/hour,  3.10 0.908 41.9 29.0 19.1
funds)

Postpone the investment and 3.03 0.912 29.0 48.4 22.6
reevaluate its feasibility

Bring in external consultants 2.90 0.995 36.7 23.3 40.0

Scale down the investment 277  0.884 22.6 38.7 38.8

Replace investment development 2.23 0.845 6.5 29.0 64.5
personnel/team

To summarise the findings of this section, most of the organisations would generally
accept strategically important IT investment opportunities even if financial risks were
involved. However, the occurrence of ‘act of faith’ IT investment seems very high in
the survey organisations. It was found that almost one-third either very frequently or
frequently adopted this type of investment strategy, regardless of the existence of
formal IT planning and analysis procedures or of the requirement to link corporate
strategy to investment goals. In terms of the specific methods for evaluation,
traditional project management techniques appeared to be most widely adopted.

Establishing a project manager and an action plan were the major mechanisms used to
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control the quality of the IT under implementation. Furthermore, rather than limiting
the scope or scaling down the project, the most common corrective action was to
extend the project completion date. Such findings may be explained by the
observation that since IT was to provide supportive functions, every IT investment

made and implemented served an important and specific purpose.

6.3.6 Post-implementation Evaluation

With an IT investment in operation, post-implementation evaluation provides
management with the opportunity to ensure that the project performs as intended. The
impact of the implemented IT is also compared to the original prediction in terms of
its value, benefits and costs. Six questions, from Question 34 to Question 39,
attempted to examine the procedures, techniques and the focus of the post-

implementation review.

Respondents were asked about the extent of post-implementation evaluation in their
organisations. Less than half of the organisations responded that they always (9.1%)
or frequently (39.4%) performed such step, while almost a quarter (24.3%) said they
rarely or never did so. This frequency of post-audit is similar to evidence in literature
(e.g., Cotton and Bracefield 2000; Cotton and Schinski 1999; Kumar 1990) but much
lower than the 77.3% reported by Lin and Pervan (2003) in their study of IT
evaluation in Australian organisations. Earlier Table 6.6 showed that 87.9% of the
respondents either always or often developed success measures before investment
approval. Given that post-audit was performed regularly in less than half of the
organisations, it is difficult to envisage the practical usefulness of those success
measures. A reasonable explanation may be that those success measures were in fact
considered informally, rather than being defined concretely as investment goals.
Further analysis through a series of t-tests revealed that the extent of post-audit
activities was significantly higher in companies with formal post-audit and benefits

management policies than those without, as expected (p < 0.05, respectively).
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The subsequent open-end question asked the respondent when post-implementation
evaluation was usually performed. Two organisations were excluded because they did
not post-audit their IT investments at all. Responses were received from all other

respondents and the results were categorised in Table 6.15.

Table 6.15. When post-implementation evaluation was performed

Post-audit time Cases Percent of Percent of
Responses (%) Cases (%)
Immediately after completion 4 13.3 14.3
Within 6 months after completion 18 60.0 64.3
Within 12 months after completion 4 13.3 14.3
1 to 2 years after completion 1 33 3.6
After commissioning the investment 2 6.7 7.1
Ad hoc 1 33 3.6
Total Responses 30 100.0 107.1

Table 6.15 above indicates that over 70% of all post audits performed were done so
within 6 months of the investment completion, and only one respondent indicated
post-audit beyond the one-year period. The results suggest that the focus of the post-
audit was short, mostly on ensuring short-terms goals were met. However, if IT was
not utilised for its potential strategic or innovative value, a shorter payoff period
would be expected and post-investment review for long-term benefits might not be

necessary.

An important purpose of post-implementation evaluation is to compare the realised
benefits and costs against those anticipated during the planning and feasibility stage of
the investment process. The respondents were asked to rate the extent to which the
realised and the anticipated benefits and costs were compared during post-audit. Table

6.16 depicts the results.

Table 6.16. Extent to which realised and anticipated benefits and costs were compared

Benefits/Costs Mean Std. Always Frequently Sometimes Rarely Never
Deviation (%) (%) (%) (%) (%)
Tangible benefits  3.42  0.923 6.5 48.4 29.0 129 32
Intangible benefits 2.87  0.846 3.2 16.1 48.4 29.0 3.2
Tangible costs 3.65 0.798 9.7 54.8 25.8 9.7 0
Intangible costs 2.90 0.790 3.2 16.1 48.4 323 0
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Table 6.16 shows that a very small proportion of the respondents always post-audited
the realised benefits and costs against those planned originally. Comparison for costs
was also carried out more frequently than for benefits. It appears that the post-
implementation evaluation process was driven by costs rather than benefits
identification. However, this somewhat defies the purpose of investing in IT where
benefits delivery and management is pivotal. Also noted is that the realised intangible
benefits and costs were not evaluated well against those anticipated, with both
achieving low mean values. A comparison between Table 6.11 and Table 6.16 shows
an approximate match. It seems that not only was the identification of intangible

benefits and costs difficult, but the quantification of them was equally problematic.

The next question asked the respondents to indicate the primary entity responsible for
post-implementation evaluation. Although the question specifically indicated that only
one response was required, two of the respondents provided multiple answers.
Therefore, a multiple dichotomy analysis was performed instead. Excluding the two
companies that did not conduct post-implementation evaluation, a total of 30

respondents replied and the results are illustrated in the following table.

Table 6.17. Primary entity responsible for post-implementation evaluation

Entity responsible for post-audit Cases Percent of Percent of
Responses (%) Cases (%)
The same development leader/team 13 39.4 433
Internal audit department 12 36.4 40.0
User department 5 15.2 16.7
External audit team 1 3.0 33
IT department 1 3.0 33
Executive manager 1 3.0 33
Total Responses 33 100.0 110.0

IS development literature has recommended that post-evaluation should include
personnel other than the development team to ensure independency and objectivity
(e.g., GAO 1997). However, Table 6.17 above shows that a large portion of post-audit
activities were carried out by the same development leader/team. The role of the user
during the post-audit process was also minimal, where active user involvement
happened in only 16.7% of the case companies, compared to 31.9% found in Kumar
(1990). One responding company indicated that the executive manager was the

primary entity responsible for post-auditing. Further inspection revealed that no
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formal policy for post-implementation evaluation was defined in this particular firm,

though a dedicated IT/IS department did exist.

The next question asked the respondents what evaluation techniques were generally
used to post-evaluate the implemented IT investments. As there are no definitive and
agreed post-audit methods that can be readily identified in literature, the question
elicited respondents’ free answers. A total of 20 (65%) respondents answered the

question and the results were categorised and presented in Table 6.18.

Table 6.18. Evaluation techniques used during the post-implementation audit stage

Techniques Cases Percent of Percent of
Responses (%) Cases (%)
Financial assessment — Payback, CBA, NPV, 17 48.6 77.3
ROI, budget, etc.
Business objective analysis to determine if 8 22.9 36.4

criteria/requirements were met

Internal audit reports and reviews 4 11.4 18.2
User acceptance surveys/interviews 3 8.6 13.6
Independent review and assessment 1 2.9 4.5
Lessons learned briefs 1 2.9 4.5
Review of change in procedures 1 2.9 4.5
Total Responses 35 100.0 159.1

Table 6.18 revealed that economic measures were used by an overwhelming majority
of the organisations (77.3%). The techniques commonly reported included Payback,
Cost Benefit Analysis, Net Present Value, Return on Investment and comparison
between IT budget and expenditure. By contrast, much fewer organisations took the
steps to measure the consequent long-term impacts on the business and on the user’s
work process. Here the findings again confirmed the earlier observation that the focus
of evaluation was mostly on summative justification rather than formative benefits
and impact management. However, given that most IT was implemented for

operational gains, such results were not unexpected.
Lastly, respondents were asked to identify the major benefits of post-implementation

evaluation and rate their importance. Table 6.19 on the following page records the

results.
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Table 6.19. Perceived benefits of post-implementation evaluation

Benefit Factors Mean Std. Most Neutral Unimportant/
Deviation Important/ (%) Least
Important important
(%) (%)
Verify system meets user/organisation  4.42  0.614 93.9 6.1 0
requirements
Provide feedback to improve future 391  0.879 72.7 24.2 3.0

direction of IT investment and
facilitate organisational learning

Verify system meets budgetary and 3.88 0.893 75.8 18.2 6.0
development time requirements

Improve the future decision making 3.85  0.939 69.7 24.2 6.0
process

Provide feedback to system developer 3.73  0.801 66.7 30.3 3.0
or management

Enable benefit delivery and management 3.61  0.933 57.6 333 9.1

Track project management effectiveness 3.61  0.966 69.7 18.2 12.2

Ensure ongoing technical conformance 3.55  0.905 54.5 36.4 9.1

Force corrective action for poorly- 3,52 0.906 57.6 30.3 12.1
performing project

Enhance the ability of the decision 348 0.870 48.5 39.4 12.1
maker

Provide formal closure of the project  3.48  1.121 57.6 27.3 15.2

Report on organisational impacts asa  3.42  1.062 54.5 27.3 18.2
result of the installed system

Transfer responsibility for system 333  1.164 45.5 30.3 24.3
from developer/vendor to users

Obtain commitment from staff and users 3.15  1.202 45.5 21.2 333

Source: adapted from Farragher et al. (1999), Kumar (1990).

From the table above, it is noted that ‘Verify system meets user/organisation
requirements’ was by far the most important benefit factor. The results are comparable to
a study by Kumar (1990) where the same factor was found to be most important (x =
4.616). Interestingly, ‘Improve future direction of IT investments and facilitate
organisational learning’ was rated as the second most important benefit of post-audit.
However, given the quality of the IT planning, evaluation, and post-investment
evaluation activities as suggested by the survey data, it is doubtful whether such
benefit was in fact realised. The minimum role of the user was also seen here, where
the benefit of obtaining commitment from staff and users was rated the lowest. This
suggests that IT decision making was generally a centralised process (Table 6.4)

where the issues of user input and satisfaction were often ignored. The benefit of
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‘Report on organisational impacts’ also received a fairly low rating. It appears that the
focus of ‘organisational learning’” was most likely to be on learning about the
implemented IT itself rather than learning about the actual organisational impacts as a

result of IT adoption.

The findings from this section of the survey can be summarised as follows. It was
noted that less than half of the responding organisations always or frequently
evaluated their implemented IT investments. In addition, review activities occurred
more frequently in companies that had formal post-investment evaluation procedures,
formal benefits management policy and dedicated IT/IS departments. Of those
companies that post-evaluated their IT investments, over 70% of all post-investment
evaluation was performed within 6 months after project completion. This short
evaluation time span suggested that the focus of the review activities was on ensuring
short-term goals were met rather than assessing long-term impacts from the
investments. Indeed, post-investment evaluation was found to be overwhelmingly
financial-based, driven by costs identification rather than benefits management. It was
also noted that the same development leader/team and the internal audit department
performed the great majority of the review activities. With minimal user input, the

value of the post-investment evaluation process was further reduced.

6.3.7 Issues and Difficulties in Evaluating IT Investments

The final section of the questionnaire examined the respondents’ overall satisfaction
with the evaluation outcomes as well as with the issues facing the responding
organisations when investing in IT. Ten questions, from Question 40 to Question 49,
comprised this section. However, Question 49 was only to elicit the respondents’

contact details and thus was excluded from analysis.

The first three questions attempted to gain an understanding of the respondents’
familiarity with the existing decision making theories and evaluation methods and
their perceived usefulness. The respondents were asked firstly what the extent was of
their awareness of contemporary decision making theories and techniques

(Awareness), secondly the extent to which they kept themselves up-to-date with those
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contemporary theories and techniques (Up-to-date), and thirdly the extent to which
they believed those contemporary theories and techniques were useful (Usefulness).

The results are presented in Table 6.20 below.

Table 6.20. Decision makers’ knowledge with IT investment theories and techniques

Mean Std. Dev. Category 5 Category4 Category3 Category2 Category1 Don’t
Responses Responses Responses Responses Responses know

(%) (%) (%) (%) (%) (%)
Awareness 2.64 0.895 0 15.2 45.5 27.3 12.1 NA
Up-to-date 2.82 1.014 6.1 15.2 42.4 27.3 9.1 NA
Usefulness” 2.84 0.943 3.1 15.6 28.1 28.1 3.1 21.9

@ Mean and standard deviation excluding ‘Don’t Know’ responses

Several important observations were made from Table 6.20. In terms of awareness, it
seemed that, beyond the currently adopted evaluation techniques, the great majority of
the respondents were not familiar with the contemporary decision making theories and
evaluation techniques advanced by IS researchers. Similarly, the respondents’ level of
involvement in continuous professional development and training as IT investment
decision makers was generally low. Further examination of the perceived usefulness
of those contemporary theories and techniques revealed that negative and ‘Don’t
Know’ responses represented over half of the total responses. Analysis through
bivariate correlation between the three variables showed that only Awareness and Up-
to-date were positively and significantly related (r = 0.786, p < 0.01). Partial
correlation analysis also indicated such a relationship (r = 0.716, p < 0.01). This
seems to imply that, while an increase in the awareness of relevant IT decision
making theories and methods was possible through more professional development
and training, an increase in either variables had little impact on the perceived
usefulness of those relevant theories and techniques. Given a general lack of
awareness, lack of involvement in professional development, and lack of value of the
relevant decision making theories and methods, questions must be asked concerning
the practicality and applicability of past and existing work in the field of IT

investment decision making.

The next question asked the respondents to identify the extent of the actual
contribution of the IT invested in the past one year to the overall performance of the
organisation. A similar question was asked where the respondents were to rate the

importance of each of the twenty-five decision criteria used by them in the past one
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year (Table 6.7). Comparing the responses from the two questions gave a possible
indication of the level of perceived satisfaction with the implemented IT. The results,
including the mean, standard deviation and the percentage of the ‘Very Much’

response of each area of contribution are presented in Table 6.21.

Table 6.21. Contributions of the implemented IT investments

Areas of Contribution Mean Std. Dev. “Very Much”
Frequency

Strategic Contribution
Competitive Advantage

Increased competitive advantage 3.03 0.983 3.2

Catch up with competitors 2.67 1.093 6.7
Alignment

Align well with organisational goals 394 0.772 19.4

Create useful linkages with other organisations 2.57 1.104 6.7

Enable the response to change more quickly 3.55 1.028 12.9
Customer Relations

Improve customer relations 329 1.296 16.1

Provide new products/services 290 1.350 16.1

Provide better products/services 297 1303 16.1

Informational Contribution
Information Access
Enable faster retrieval or delivery of information or reports  3.81 1.014 29.0

Easier access to information 3.84 0.898 25.8
Information Quality

Improved management information for strategic planning 3.60 0.814 10.0

Improved the accuracy or reliability of information 3.73  0.907 20.0

Improved information for operational control 3.63  0.999 13.3
Information Flexibility

Present information in a more concise manner or better format 3.60  1.003 233

Increased the flexibility of information requests 3.20  0.961 6.7

Transactional Contribution
Communications Efficiency

Save money by reducing travel costs 2.07 1.081 33
Save money by reducing communication costs 2.67 1.295 6.7
System Development Efficiency
Save money by reducing system modification or enhancement costs 2.67  1.093 6.7
Allow other applications to be developed faster 2.50 0974 33
Allow previously infeasible applications to be implemented 2.57  1.223 10.0
Provide the ability to perform maintenance faster 290 1.044 3.2
Business Efficiency
Save money by avoiding the need to increase the work force 3.32  1.107 16.1
Speed up transactions or shorten product cycles 3.06 0.998 3.2
Increased return on financial assets 326 1.182 9.7
Improved employee productivity or business efficiency 3.84  0.860 22.6
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The six highest rated contributions from the implemented IT shown in Table 6.21 are:

1. Align well with organisational goals

Improved employee productivity or business efficiency
Easier access to information

Enable faster retrieval or delivery of information or reports

Improved the accuracy or reliability of information

A

Improved information for operational control

To determine whether the areas of contribution were indeed similar to the decision

criteria used, the top ranking criteria from in Table 6.7 are:

1. Align well with organisational goals

Improved employee productivity or business efficiency
Improved the accuracy or reliability of information
Easier access to information

Improved information for operational control

A

Enable faster retrieval or delivery of information or reports

It can be seen that although the ranking was different for some of the elements, all the
top-ranking elements in Table 6.7 and Table 6.21 are essentially the same.
Informational benefits such as information reporting, sharing and distribution seem to
be the primary contribution of IT while strategic and transactional benefits were more
subordinate. Overall, it appears that the outcomes of the IT investments matched their
planned purposes. That is, the survey organisations ‘got what they paid for’ from their
IT investments. Alignment with organisational goals was rated highest in both Table
6.7 and 6.21. Given that almost 70% of the organisations required a formal link

between IT investment goals and corporate strategy, the results were not unexpected.

To further ascertain the performance of the implemented IT, respondents were asked
to indicate firstly the level of their satisfaction with the general outcomes of past IT
investment decisions (Decision), secondly the average success rate of the past IT

investments (Success Rate), and thirdly the level of their satisfaction with the overall
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decision making process and evaluation procedures adopted in their organisations

(Process). Table 6.22 presents the results.

Table 6.22. Satisfaction with the investment decisions, success rate and process

Mean Std. Category 5 Category4 Category3 Category2 Category 1
Deviation Responses Responses Responses Responses Responses

(%) (%) (%) (%) (%)
Decision 3.61 0.864 12.1 45.5 36.4 3.0 3.0
Success Rate  3.52  0.795 9.1 42.4 394 9.1 0
Process 3.27 0.719 3.0 30.3 60.6 3.0 3.0

The general observation made from the table above was that despite a moderate
confidence level in the claimed benefits of proposed IT investments being delivered
on implementation ( X = 3.33, Question 24), over half of the respondents were
satisfied with the decision outcomes and the success rate of the past IT investments.
However, only one-third of the total respondents were positive about the adopted
decision making process and evaluation procedures. Analysis through bivariate
correlation showed a positive and significant relationship between any two of the
three variables (p < 0.05). Partial correlation analysis also revealed that the
relationships between Decision and Success Rate (controlled for Process) and
between Process and Decision (controlled for Success Rate) were significantly related
(r = 0.619 and 0.469, respectively; p < 0.05). However, partial correlation between
Process and Success Rate was not significant (r = 0.102, p > 0.05). This seems to
suggest that while a satisfactory decision making process may facilitate better or more
‘correct’ IT decisions, it cannot guarantee the actual success of IT adoption. However,
conclusions cannot be drawn here and detailed statistical analyses of the interactions

between these factors will be left to the next chapter.

The respondents were asked in the next question to rate the factors most likely to
inhibit the evaluation of IT investments in their organisations. Answers to this
question were thought to have important implications for the applicability and
practicability of current evaluation theories and methods. The results are displayed in

Table 6.23 on the following page.
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Table 6.23. Factors inhibiting the evaluation of IT investments

Inhibiting Factors Mean Std. Most Likely/ Average Unlikely/
Dev. Likely (%) (%) Least Likely
(%)
Difficulty with quantifying relevant 324 1.032 394 36.4 24.2

benefits and costs with current
evaluation methods

Lack of organisational rules that support ~ 3.03  1.132 33.3 30.3 36.4
evaluation process and the use of IT
investment evaluation techniques

Difficulty with identifying relevant 3.00 1.146 333 27.3 39.4
benefits and costs with current
evaluation methods

Lack of qualified or professional staffto ~ 2.97 1.334 39.4 18.2 42.5
conduct IT evaluation

Unfamiliarity with evaluation techniques 2.91 1.156 30.3 33.3 36.3
for IT investment

Lack of personnel and involvement for IT 2.85 1.439 36.4 15.2 48.5
evaluation

A general difficulty in selection the 2.82 1.103 33.3 24.2 42.4
appropriate evaluation techniques

Lack of agreement on evaluation criteria ~ 2.76  1.062 333 21.2 454
and measures

A general difficulty in applying evaluation 2.73 1.008 242 30.3 45.5
techniques

A general lack of suitable evaluation 2.70  0.951 242 30.3 45.5
techniques or methodology
Lack of time 2.70  1.531 36.4 9.1 54.5

Lack of organisational structure to define  2.64 1.141 21.2 33.3 45.5
evaluation responsibility

Localised/departmental rather than 2.52 1.278 24.2 18.2 57.5
organisation-wide decision making and
evaluation

IT evaluation is not considered a priority  2.42 1.173 24.2 15.2 60.6

IT evaluation is considered as an option 2.39 1.197 18.2 24.2 57.6
rather than a necessity

Evaluation is not required for strategic or  2.24 1.200 21.2 12.1 66.6
mandatory IT investments

Evaluation is not required for non- 2.15 1.004 6.1 21.2 72.7
essential IT investments

Lack of organisational funds to finance IT 2.15 1.034 15.2 15.2 69.7
evaluation

‘Spend what is budgeted’ and therefore 1.85 1.034 6.1 18.2 75.8
evaluation is not required

Source: adapted from Ballantine and Stray (1999), Khalifa et al. (2001), Kumar (1990).
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Of the top five most likely inhibiting factors in IT decision making and evaluation as
shown in Table 6.23, factor 1 and 3 are concerned with the evaluation techniques
used, factor 2 and 4 are issues related to organisational context, and factor 5 is
associated with decision makers’ familiarity with evaluation theories and techniques.
It is apparent that these factors would have affected not only the extent of evaluation
but also the quality of the overall decision making process. These inhibiting factors
were also widely identified by other studies. For example, factor 1 and 3 were found
to be important in Ballantine and Stray (1999) and factor 2 and 4 were important in a

qualitative study by Khalifa et al. (2001).

Another important observation from Table 6.23 is that only three factors have a mean
value of greater than 3. Given that organisations were only moderately satisfied with
their evaluation techniques used and the overall decision making process (x = 3.33
and 3.27, respectively), it is puzzling more inhibiting factors were not recognised by
the organisations. However, since more than half of the organisations reported high
satisfaction with the IT decisions made, as well as the success rate of past IT
investments (Table 6.22), it is possible that while the decision making process and
activities followed were not considered completely satisfactory, they were deemed

adequate.

Finally, the respondents were asked if they wished to make any additional comments
relating to decision making and evaluation of IT investments. Twelve companies,
labelled as Case A to Case L, responded to the question. To interpret those comments
more meaningfully, relevant contextual information of these organisations needed to
be obtained from the survey results. The detailed discussion can be found in Appendix

D, while their representative comments are summarised and categorised as follows:

1. IT is to support business need, there is no pure IT investment (Case A, B, C,
and D)

2. IT is not a critical factor due to limited IT requirements (Case F, G, and H)

3. Difficulty with selecting and applying the appropriate evaluation methods and
management of IT(Case A and E)

4. Lack of organisational rules and structure for evaluation (Case A and I)
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It can be seen that the first two categories are related to the way IT was perceived and
used by the organisations, the third category is related to IT evaluation itself, and the
last is related to the organisational context in which IT decision making and
evaluation took place. Given that the significance of IT has been discussed and raised
in the literature over decades, it is somewhat surprising to see the low status of IT in
many of the case organisations. Considering further that these organisations represent
some of the largest companies in Australia, such negative comments question the
organisational value of IT. Hence, the second interview study will further explore this

particular aspect and the role of IT in organisations in more detail.

Finally, a few concluding remarks can be made about the findings from the last part of
the questionnaire. Survey results indicated that not only were most decision makers
unfamiliar with contemporary IT investment theories and evaluation methods
advanced by IS researchers, they also regarded those theories and methods as less
than useful. Furthermore, only one-third of the total case organisations responded
positively to their overall adopted IT investment decision making process and
evaluation procedures. However, despite being unfamiliar with current IT evaluation
theories and the use of somewhat problematic decision making processes, over half of
the respondents reported an above-average satisfaction with the outcomes and success
rate of past IT investments. In other words, it appeared that the availability of new and
possibly better decision making and evaluation methods for IT investment had

contributed little to their practical use in the business community.

Such findings have profound implications on present and future research in the area of
IT investment. Firstly, they raise the question of whether past and current efforts on
developing and improving IT decision making and evaluation methods have been
largely misdirected. Secondly, they suggest that the issues of applicability and
practicability have to be addressed in order for future IT investment theories and
techniques to be useful. While answers to these propositions will require more
rigorous analyses as presented in the next chapter, the following section provides
discussion of the main findings from the survey, and preliminary analysis of the

implications of the results.
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6.4 Further Analysis and Discussion

This section draws conclusions concerning the IT investment process and practices in
the survey organisations. With the review of literature presented in Chapters 2 and 3,
further analysis of the implications is possible. Similar to the questionnaire, the

sequence of discussion also follows the different stages of IT investment process.

6.4.1 Analysis and Planning

The significance of IS/IT strategic analysis and planning has been so widely
acknowledged that any IS development text will be incomplete without a chapter or
two devoted to this topic (e.g., Hoffer et al. 1996). Similarly, though past IT
investment literature has been driven by the development of evaluation techniques, IS
researchers are increasingly calling for a more rigorous approach to strategic analysis
and planning of IT investments (Libertore et al. 1992; Lubbe and Remenyi 1999;
Luftman 2000; Bianchi 2001; McKay et al. 2003). The underlying rationale for this
view is that IT alone does not deliver benefits. Rather, what IT can do is to enable
benefit opportunities (Ward et al. 1996). However, to accomplish this, IT success
measures must be planned and defined pre-investment. Without this step, the benefit

implications of IT adoption cannot be understood and measured confidently.

From the survey however, the observation is that the value of strategic analysis and
planning of IT investments was not well recognised. In particular, the main problem
of the current IT investment planning activities seems to be a lack of formal
procedures. This is evident from the observation that while most organisations
believed their IT investment directions were aligned with and guided by corporate
goals, IT analysis and planning was in fact performed formally by only half of the
organisations. Worse still, the existence of formal procedures for IT planning and
analysis did not guarantee their use. In other words, the process of selecting IT
investments did not always depend on the guidance of the established IT strategy.
Given these findings, what could be the possible reasons for such departure from the

proposed business analysis and IT planning practices in literature?
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One of the most important reasons may be an unenthusiastic or cautious attitude to
information technology and systems. Literature has discussed the different roles of IT,
from its traditional role of improving the tactical and operational aspects of business
activities to its strategic role of altering business process and creating new
opportunities (see Chapters 2 & 3). However, contrary to the belief of many IS
researchers that IT is most often used to maximise return and increase competitive
advantages in a dynamic business environment (e.g., Willcocks 1994; Lubbe and
Remenyi 1999; Kehoe et al. 1993), there is a lack of such perspective in reality. IT
was most recognisable by the supportive functions it was able to provide, and
investment decision criteria were frequently expressed in tangible, operational
benefits. With a focus on finding short-term solutions, formal analysis and planning

for long-term IT advantages was not likely to be regarded as an absolute necessity.

Researchers have shown concern with this frequent reactive, problem-solving
approach to IT investment. As the majority of decision makers were top-level
business and IT executives in the survey organisations, the potential and different use
of IT should be well-appreciated. However, such recognition may not be easily
translated into action due to the amount of expertise and resources required for long-
term strategic IT planning. A number of factors, such as the growing complexity of
IT, management pressure to make timely decisions, and pace of technological change
are often believed to further contribute to the lack of strategic direction for IT
investments in organisations (Scheier 1989; Braue 2003). Consequently, the focus on
near-term cost reduction and a shorter payback period may in fact be viewed as

acceptable or even encouraged.

Thus, organisations are often limited to short-term solutions, and are often left with IT
investments that offer little or no strategic value. In addition, the lack of
organisational rules and support seems to further restrict IT planning activities in the
survey organisations. In fact, these two issues are often complementary. Until
important organisational issues are addressed, it is unlikely that the subsequent

decision making process will produce a satisfactory outcome.
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The conclusion drawn from this part of the results is that the inadequacy of the
decision making process or the evaluation techniques may not be the only significant
determinant for the widespread dissatisfaction with IT found by many studies (e.g,
Cotton and Schinski 1999; Irani et al. 1998; Farbey et al. 1993). Rather, IT benefits
are also limited by organisations’ understanding of how IT can be used. In other
words, if the value of IT is perceived to be insignificant, no amount of decision
making theories and evaluation methods will help improve the current IT investment
practices. Hence, it is suggested that research on IT investment decision making
should be business-driven rather than theory-driven, with a focus on assisting
organisations to identify areas where IT can be useful to business. Without such
recognition, decision theories and techniques developed for IT investment will

continue to be either irrelevant or difficult to apply.

6.4.2 Evaluation of Investment Costs and Benefits

The literature review in Chapter 2 and 3 revealed that the most prominent criticism of
evaluation methods for IT investment is their inability to fully appraise the
implications of project benefits and costs. The focus on short-term, bottom-line
returns or savings is considered too simplistic in guiding IT investment decisions
(Simms 1997). Consequently, assessment of the more intangible impacts and larger
organisational implications was seen as difficult or insignificant (Willcocks and
Lester 1991). Thus, the emphasis on tangible costs and benefits forced IS managers to
take one of the following strategies: refuse to undertake strategic IT investments that
could result in long term benefit, invest in projects as an ‘act of faith’, or fabricate
potential benefits and minimise possible costs to satisfy the justification process

(Small and Chen 1995).

Unfortunately, the observed evaluation practices in the survey organisations
resembled the description of Small and Chen above: the identification of intangible
benefits and costs was found to be difficult and often left insufficiently considered, act
of faith type investments were made by half of the organisations, IT benefits were
overstated by one-third of the organisations, and in addition, the dependency between

investment types and techniques selection was recognised by only 60% of the
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organisations. With these findings, it appears that while in theory evaluation provides
the opportunity for an organisation to ascertain the value of a system, in practice this

was often not the case.

The shortcomings of the adopted evaluation process are likely contributed to by two
key factors as indicated by the survey data. The first factor is again associated with
the perceived role of IT in the organisations. As IT was more frequently adopted to
provide short rather than long-term benefits, the need for a formal evaluation process
might be overlooked. Indeed, less than one-third of the organisations were found to
evaluate 90% or more of their IT investment initiatives. Without a formal approach to
IT assessment, organisations often resorted to either informal evaluation methods or,
as observed in two organisations, judgement alone. The second factor is concerned
with the selection and application of the appropriate evaluation techniques to match
the characteristics of a particular investment. As a result, decision makers had no
choice but continue to apply unsatisfactory assessment methods, regardless of
investment types and evaluation context. Give this, it is not surprising to find that only
about one-third of the organisations were satisfied with their adopted evaluation
techniques. In addition to these two factors, IS researchers have suggested that the
pressure to maximise the use of available resources and make the ‘right’ IT
investment decisions often affect the direction of IT adoption (Kaplan 1985; Irani et
al. 1998; Violino 1998). In other words, IT investments that cannot demonstrate some
kind of impacts on a firm’s financial performance are harder to get approval for, also
the decision maker’s ability to select the ‘right’ IT investment will be scrutinised

(Scheier 1989; Nutt 1999).

The combination of a lack of evaluation and the inadequacy of the adopted evaluation
techniques thus reflected in more than half of the respondents reporting a lack of
confidence in achieving anticipated IT benefits. This has serious implications
concerning the value of the adopted systems and also organisations’ possible
reservation about future investment opportunities. That is, inadequate estimation can
lead to two scenarios — investment in the wrong project, or refusal to undertake
worthwhile project (Robson 1997). Hence, issues of applicability and practicability
need to be addressed by IS researchers if IT decision making and evaluation theories

are to be accepted and used. The fact that less than one-fifth of the respondents
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believed that contemporary IT decision making theories and methods were useful

further illustrates the significance of these issues.

6.4.3 Project Selection and Implementation

Project selection is a relatively straightforward process if the investment project meets
the required business and technical objectives. The research results indicated that only
40% of the survey organisations would always or often accept strategically important
investments even if financial risks were involved. This seems to further support the
notion that while most organisations perceived strategic IT investments favourably,
investments that were unable to demonstrate some tangible benefits were harder to get
approved. This is best illustrated by the comment made by one of the organisations:
‘We need to be careful about thinking of IT as an investment. Real returns are rare
and are not IT dependent.” Another important observation made from the research
results was the large extent of act of faith approach to IT investment, regardless of the
existence of formal IT planning policy or links between corporate strategy and
investment goals. With more than a quarter of the survey organisations frequently
following this approach, the evaluation and selection process was effectively reduced

to a yes/no exercise.

In terms of IT implementation, survey results showed that this particular stage was
most widely performed, where almost three quarter of the total respondents followed
formal procedures to oversee IT implementation. As the planning and evaluation of IT
investments were often ill performed by the respondents, a sound implementation plan
might be the most significant leverage to ensure the quality of the investment. With
respect to specific evaluation methods used during implementation, results indicated
that traditional project management methodology was the most accepted mechanism
for early problem detection. Overall, the majority of the responding organisations
recognised the significance of evaluation during implementation. However, the focus
of evaluation remained largely on ensuring that the system under development meets

the functional and budgetary requirements satisfactorily.

159



6.4.4 Post-implementation Evaluation

Post-implementation evaluation is an integral part of what the literature considers to
be benefits delivery and management (Ward et al. 1996). The significance of this
particular phase of the decision making process, as detailed in Chapter 3, is explained
in three ways. Firstly, it ensures that the project has met the planned goals and
delivered anticipated benefits and quality. Secondly, it enables organisation learning.
Thirdly, it allows the evaluation of the performance of the decision makers. An
analysis of the responses however, revealed two major issues concerning the post-
audit activities in the responding organisations: the extent of post-implementation was
limited in overall terms, and post-audit was predominantly summative rather than

formative, centring mostly on technical efficiency.

In terms of the extent of post-audit, it was found that only about half of the
organisations had formal a post-implementation evaluation plan, and less than half of
the organisations reviewed their IT investments regularly. IS researchers have
suggested that the fundamental premise for creating benefits through IT is that
investment goals expressed in terms of success measures must be defined pre-
investment and measured post-investment (Ward et al. 1996). Without this step, it is
unlikely that benefits and costs delivered from IT adoption will be fully understood,
let alone for organisational learning to occur as a result of sound IT governance and
management. When one considers the passive nature of the IT planning and
evaluation activities as often observed in the survey organisations, the negligence of
post-implementation assessment is not without reason. When post-audit did occur, the
majority of the evaluation activities were performed within six months of project
completion, suggesting that long-term evaluation was perhaps not required for

systems aiming to create short-term operational benefits.

In terms of the specific post-audit techniques, the assessment methods found were
mainly economic-based. In fact, over three-quarter of the respondents utilised some
form of financial measures in assessing IT performance. As a result, while realised
and anticipated tangible benefits were often compared, comparison for intangible

impacts was limited. The combined effect of a lack of strategic direction and the
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difficulty with the selection and application of appropriate IT assessment techniques,
as discussed earlier, might further restrict the full conduct of post-implementation

evaluation.

In terms of the focus of the post-implementation evaluation, verifications of
requirements, budgets and time were the predominant reasons for evaluation. While
potential benefits such as feedback to improve future direction of IT investment,
organisational learning and better decision making process were frequently cited, it is
highly doubtful whether these benefits can be actually achieved given the level of
quality of the decision making practice observed. With the role of users also
minimised during post-audit, the success of IT seems to be defined by the traditional

criteria of ‘working, on time, to budget’ (Ward et al. 1996).

In terms of IT adoption outcomes, the level of satisfaction with past IT decisions and
the success rate of past systems were found to be slightly above average. Given the
fact that only about one-third of all respondents reported satisfaction with the adopted
evaluation techniques (39%), the overall decision making process (33%) and
confidence that IT benefits would be delivered upon implementation (39%), it is
surprising that these two figures were not lower. On the other hand, if information
technology was adopted based on necessity or business survival, a reasonable level of

success might be achievable despite the poor quality of the decision making process.

Finally, many IS researchers have suggested that post-implementation evaluation
should be taken with a longer term view, where system impacts and viability should
be considered and assessed (e.g., Kumar 1990). However, doing so in practice would
require a fundamental change to the way organisations understand and perceive IT
capability. As mentioned earlier, if IT is not recognised as significant, IT decision
making is unlikely to be taken seriously. Consequently, the benefits of IT will not be
delivered where they are expected, organisation learning will not occur, and the whole
process will repeat when new technology is required. In the long run then, IT will be

often associated with disappointment, further lowering the status of IT.
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6.5 Conclusion

This chapter has presented the data of a survey investigating the IT decision making
structure and procedures adopted by Australian organisations, aiming to address the
first three research aims of this research. From the results, it was found that the
planning, evaluation and post-implementation evaluation activities for IT investments
had not been performed widely and consistently. Although more sophisticated
evaluation methods have been developed over the years, they do not appear to be a
satisfactory answer to the improvement of IT decision making practice. It appears that
the underlying problem with IT investment decision making cannot be explained by
the inadequacy of the adopted evaluation techniques alone, and answers must also lie
elsewhere. Two potential problem areas were found to be organisations’
unenthusiastic attitude towards IT, and a general lack of applicability and

practicability of current decision making and evaluation theories.

The unenthusiastic attitude towards IT is explained by a reactive or fire fighting
approach to IT investments and a lack of formal procedures. IT investments are most
frequently made to provide short-term solutions rather than long-term benefits. It
seems that while the potential innovative and strategic value of IT was readily
recognised by organisations, in reality IT is rarely acquired for that purpose. As a
result, the IT decision making process is, in effect, an IT justification process where
formal planning and evaluation activities are considered an option rather than
necessity. At the end of implementation, organisations are unable to ascertain
confidently whether benefits had indeed been achieved and where the impacts of IT
were. It was suggested that without fundamentally changing the way IT is perceived
in the business community, the value of IT will continue to be questioned and IT

investment decision making will continue to be difficult.

The lack of applicability and practicability of contemporary decision making and
evaluation theories was also found to be significant with very few organisations
considering them to be useful. While it can be argued that the lack of awareness and
professional training on the decision makers’ part prevented the extensive use of those

theories, the fact that a theory is only as good as there is practical use still remains.
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Indeed, given that many organisations continue to struggle with selecting and
applying appropriate evaluation techniques, it should be reasonable to suggest that
future development in the area of IT decision making requires a more practical

business perspective.
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Chapter 7

Inferential Statistics and Hypotheses Testing

7.1 Introduction

The initial analyses of the collected data from the survey research of Study One were
presented previously in Chapter 6. Quantitative description and important findings of
the survey were also summarised and discussed in that chapter. However, to draw
conclusions beyond the immediate data alone, statistical tests are also required to
make inferences from the data to more general conditions (Trochim 2005). Hence, the
objective of this chapter is to use the survey data to further test the hypotheses
proposed in Chapter 4, leading to evidence of a possible relationship between
variables. Through the testing of hypotheses, research aims four to six of this study as

identified earlier in Chapter 1 can thus be met:

Aim 4: To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to the efficacy of

the decision making process.

Aim 5: To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to IT investment
performance.

Aim 6: To examine the extent to which the decision maker’s familiarity with

relevant theories and techniques concerning IT assessment is related

to decision making process, content and outcome.

7.2 Structure of the Chapter

The purpose of this chapter is to further analyse the survey data using inferential

statistics so that the existence of a relationship between the variables in each
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hypothesis can be tested. The remaining part of this chapter is divided into three
sections. Hypotheses Testing (Section 7.3) presents the results of statistical analyses of
the survey data, leading to acceptance or rejection of the proposed hypotheses. With
those results, discussion of the important findings and conclusions are developed in
the Further Analysis and Discussion section (Section 7.4). Finally, the Conclusion

section summarises the chapter and provides concluding remarks (Section 7.5).

7.3 Hypotheses Testing

Chapter 4 presented the conceptual framework that was linked to the research
question and aims. Several hypotheses related to this study were developed to explore
the different aspects of IT decision making, as well as the applicability and
practicability of the current theories and techniques relevant to IT investment decision
making and evaluation. Those hypotheses were summarised earlier in Table 4.2. With
the data available from the survey, they will be tested in the following subsections.
For important assumptions made about the statistical methods used for hypotheses

testing see Appendix C.

7.3.1 Evaluation Techniques Used and Technique Efficacy

Hla: The use of multiple evaluation techniques is related to the perceived efficacy of

the evaluation techniques adopted.

Hypothesis Hla was developed to assess whether the use of multiple types and
multiple numbers of evaluation techniques valuable to the survey organisations had an
association with the perceived efficacy of those evaluation techniques used. That is,
the relationship between the selection of evaluation techniques and the ability of the
adopted evaluation techniques to produce satisfactory evaluation outcomes. Table
6.10 in Chapter 6 indicated that economic methods for financial assessment were

considered more valuable than strategic, analytic and integrated evaluation
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techniques. However, most organisations were found to be using combinations of the

four groups of evaluation techniques when assessing IT investment opportunities.

The operationalisation of the measures was detailed earlier in Chapter 5. The
existence of a relationship between the two variables in Hla was tested in three parts.
Firstly, the difference in evaluation technique efficacy was compared between the
‘technique valuable’ and ‘technique not valuable’ responses of each of the four
evaluation techniques types. Secondly, an overall score was assigned to each
respondent according to the number of evaluation technique types that were used and
seen as valuable by the respondents. The difference in technique efficacy was then
compared between the respondents according to the scores. This assignment method
was presented in Table 5.2 but is shown here again in Table 7.1. Thirdly, the total
number of individual evaluation techniques used was correlated to the dependent
variable. That is, it determined whether the use of multiple evaluation techniques
valuable to the respondents, regardless of the types of evaluation techniques, had an

effect on technique efficacy.

Table 7.1. Scoring method for the Evaluation Techniques measure

Value of Evaluation Technique Types Score
None valuable

Only one of the four types is valuable
Only two of the four types are valuable
Only three of the four types are valuable
All four types valuable

DN AW =

For the first part of the hypothesis testing, a series of t-tests were performed between
the ‘technique valuable’ and ‘technique not valuable’ responses of each of the four
evaluation technique types. For the dependent variable, technique efficacy, an overall
score for each respondent was determined by averaging the responses to the three-
question, five-item measurement scale to obtain a composite score. The composite
scores were tested for skewness and kurtosis to ensure normality’. The results are

shown in Table 7.2 on the following page.

7 In this research the assumption of data normality is met if the absolute values of skewness and
kurtosis are less than twice the absolute values of Standard Error of Skewness and Standard Error of
Kurtosis, respectively. See Appendix C for a list of assumptions made for the statistical methods
used.
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Table 7.2. Technique Efficacy by individual evaluation technique type

Technique Type Technique Efficacy t-value  p-value
Frequency Mean Std. Deviation (2-tailed)
Economic A% 30 3.39 0.658 1.023 0.315
NV 2 2.90 0.424
Strategic A% 24 3.44 0.670 1.298 0.204
NV 8 3.10 0.555
Analytic A% 27 3.39 0.689 0.727 0.473
NV 5 3.16 0.385
Integrated \% 16 3.53 0.657 1.493 0.146
NV 16 3.18 0.622

Frequency missing = 1
V: ‘Technique valuable’ response; NV: ‘Technique not valuable’ response

Survey data indicated that only two organisations did not regard the use of economic
evaluation techniques as valuable. In fact, those two organisations did not use any
evaluation techniques for assessing IT investment opportunities. From Table 7.2,
organisations that considered the use of the four types of evaluation techniques to be
valuable consistently obtained higher level of technique efficacy than those who did

not. However, these differences were not statistically significant.

Respondents were divided into five groups according to Table 7.1 for the second part
of the test. An ANOVA procedure was used to compare the mean levels of technique
efficacy based on the number of evaluation technique types seen as valuable by the

respondents. The results are presented in Table 7.3.

Table 7.3. Technique Efficacy by multiple evaluation technique types

Number of Types Technique Efficacy F-value p-value
Frequency Mean  Std. Deviation (2-tailed)

None 2 2.90 0.424 0.743 0.571

One group 3 3.33 0.306

(Economic only)

Two types 3 3.00 0.872

Three types 8 3.28 0.709

All types 16 3.53 0.657

Frequency missing = 1

From the survey responses, it was found that organisations regarding only one type of
evaluation techniques (n = 3) as valuable used purely economic-based evaluation
methods. The results in Table 7.3 further suggest that the addition of strategic,

analytic and integrated techniques to purely economic-based IT investment

168



assessment methods did not result in a significant variation in the level of technique
efficacy. In fact, the mean technique efficacy of the economic-only respondents was

second highest and only marginally lower than that of ‘all-types’ respondents.

In the third part of the test, the number of evaluation techniques that were used and
considered valuable by the respondents, regardless of their types, was determined by
totalling the number of techniques that scored at least three on the five-point scale.
Following the guidelines for interpreting correlation coefficient as proposed by Cohen
(1988), Pearson product-moment correlation revealed that there was a medium but
non-significant relationship between the two variables (r = 0.320, n = 32, p = 0.074,
two-tailed). The calculated coefficient of determination (r*) was 0.10, indicating that
only 10% of the variability in the respondents’ perceived efficacy of the adopted
evaluation techniques could be explained by the use of multiple evaluation techniques

for assessing IT investment opportunities.

Based on the results of the three tests, it was concluded that the use of multiple types
(i.e., economic, strategic, analytic and integrated) or numbers of evaluation techniques
did not produce a significant variation in the level of perceived efficacy of the

evaluation techniques used. Thus, Hla is not supported.

7.3.2 Evaluation Techniques Used and Process Efficacy

Hl1b: The use of multiple evaluation techniques is related to the perceived efficacy of

the decision making process adopted.

Hypothesis Hla previously explored the relationship between the use of multiple
evaluation techniques valuable to the respondents and the perceived efficacy of those
evaluation techniques. The emphasis of Hypothesis H1b, on the other hand, was on
determining whether the same independent variable had an effect on the perceived
efficacy of the overall decision making process adopted by organisations. That is, the
relationship between the selection of evaluation techniques and the ability of the

overall decision making process to produce desirable decision outcomes.
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The existence of a relationship between the two variables in H1b was also tested in
three parts as with Hla. Firstly, the difference in process efficacy was compared
between the ‘technique valuable’ and ‘technique not valuable’ responses of each of
the four evaluation technique types. Secondly, each organisation was assigned an
overall score based on the number of evaluation technique #ypes that were used and
considered valuable, as detailed in Table 7.1. The difference in process efficacy was
then compared between the organisations according to the scores. Thirdly, the total
number of individual evaluation techniques used was correlated with the dependent
variable. That is, it determined whether the use of multiple evaluation techniques
valuable to the respondents, regardless of the types of evaluation techniques, had an

effect on process efficacy.

In the first part of the hypothesis testing, a series of t-tests were performed between
the ‘technique valuable’ and ‘technique not valuable’ response groups of each of the
four evaluation techniques types. The composite score for the dependent variable,
process efficacy, was determined by averaging the responses to the two-item
measurement scale. The scores were tested for skewness and kurtosis to ensure

normality. The results are shown in Table 7.4.

Table 7.4. Process Efficacy by individual evaluation technique type

Technique Type Process Efficacy t-value  p-value
Frequency Mean Std. Deviation (2-tailed)
Economic \Y 31 3.44 0.739 -0.120 0.905
NV 2 3.50 0.707
Strategic \'% 25 3.54 0.776 1.429 0.163
NV 8 3.13 0.443
Analytic A" 28 3.48 0.764 0.796 0.432
NV 5 3.20 0.447
Integrated v 17 3.68 0.611 2.024 0.052
NV 16 3.19 0.772

V: ‘Technique valuable’ response; NV: ‘Technique not valuable’ response

From Table 7.4, organisations that considered the use of strategic, analytic and
integrated evaluation techniques as valuable obtained higher level of technique
efficacy than those that did not. However, such differences were not statistically

significant.
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In the second part, respondents were divided into five groups according to Table 7.1.
An ANOVA procedure was used to compare the mean levels of process efficacy
based on the number of evaluation technique types seen as valuable by the

respondents. The results are presented in Table 7.5.

Table 7.5. Process Efficacy by multiple evaluation technique types

Number of Types Process Efficacy F-value p-value
Frequency Mean  Std. Deviation (2-tailed)

None 2 3.50 0.707 1.165 0.347

One group 3 3.00 0

(Economic only)

Two groups 3 3.00 0.500

Three groups 8 3.25 1.035

All groups 17 3.68 0.611

The results shown in Table 7.5 above indicate that the additional use of strategic,
analytic and integrated techniques to purely economic-based IT assessment
procedures generally increase the level of process efficacy. However, this difference

was not statistically significant in the overall terms.

In the third part of the test, the total number of evaluation techniques as seen valuable
by the respondents, regardless of the types of evaluation techniques, was correlated
with the dependent variable. Bivariate correlation revealed that there was a medium
and significant relationship between the two variables (r = 0.427, n = 33, p = 0.013,
two-tailed). The value of the coefficient of determination indicated that 18% of the
variability in the respondents’ perceived efficacy of the overall decision making
process adopted could be explained by the use of multiple evaluation techniques for

assessing IT investment opportunities.

The conclusion for Hypothesis HIb was that the use of multiple #ypes of evaluation
techniques did not produce a significant variation in the level of perceived efficacy of
the overall decision making process. On the other hand, the use of multiple evaluation
techniques, regardless of the types, produced a significant change in process efficacy.
Therefore, H1b is not supported in the use of multiple types of evaluation techniques,

but is supported in the use of multiple individual evaluation techniques.
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7.3.3 Technique Efficacy and Process Efficacy

Hlc: The perceived efficacy of the evaluation techniques adopted is related to the

perceived efficacy of the decision making process adopted.

The previous two hypotheses saw the relationships between the use of multiple
evaluation techniques and the two efficacy variables respectively. Hypothesis Hlc
further explored the association between the two dependent variables of Hla and H1b,
that is, efficacy of the adopted evaluation techniques and the overall efficacy of the
decision making process. The results of a bivariate correlation indicated a strong and
significant relationship between the two variables (r = 0.542, n = 32, p = 0.001, two-
tailed). The calculated r* suggested that 29% of the variability in the respondents’
perceived efficacy of the overall adopted decision making process for IT investment
could be accounted for by the efficacy of the adopted evaluation techniques. Thus,

Hypothesis Hl1c is supported.

7.3.4 Process Formality and Process Efficacy

H1d: The existence of formal policy for the major stages of the IT investment
decision making process is related to the perceived efficacy of the decision

making process adopted.

Hypothesis H1d investigated whether a significant difference in process efficacy
could be explained by the existence of formal decision making procedures for the
major decision making stages — analysis and planning, evaluation of costs and
benefits, investment selection and implementation, post-implementation evaluation

and benefit delivery and management.

The existence of an association between the two variables in H1d was tested in two
parts. Firstly, two groups of organisations were defined according to whether formal
policy or procedure existed for each of the five decision making stages. It was then
possible to compare the change in the dependent variable between the two groups.

Secondly, five groups of respondents were defined as follows: (1) organisations that
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had no formal policy for any of the five stages; (2) organisations that had formal
policy for only the first three of the five stages, that is, formal pre-investment and
implementation activities; (3) organisations that had formal policy for only the last
three of the five stages, that is, formal implementation and post-investment activities;
(4) organisations that had formal policy for both pre- and post-investment activities
but not all of the five stages; and (5) organisations that had formal policy for all the
five decision making stages. This categorisation was possible as the survey data
indicated that eight of the nine organisations without formal policy for the selection
and implementation stage also had no formal policy for any of the other decision
making stages. The only organisation left was classified as a Group 4 respondent. The
difference in process efficacy was subsequently compared between these five groups

of respondents.

A series of t-tests were performed in the first part of the test between organisations
with and without formal procedures for each of the five stages. The results are shown

in Table 7.6.

Table 7.6. Process Efficacy by the existence of individual IT investment stage

Decision Making Stage Process Efficacy t-value p-value
Frequency Mean Std. Deviation (2-tailed)
Planning and analysis E 18 3.69 0.667 2.363  0.025
NE 15 3.13 0.694
Evaluation E 21 3.62 0.650 1.926  0.059

NE 12 3.13 0.772
Selection and implementation E 24 3.63 0.612 2.605 0.014
NE 9 2.94 0.808

Post-audit E 18 3.61 0.608 1.518 0.139
NE 15 3.23 0.821
Benefit management E 14 3.68 0.608 1.669 0.105

NE 19 3.26 0.770

E: Existed; NE: Non-existed

As indicated in Table 7.6, mean process efficacy was, as expected, consistently higher
in organisations where formal procedures were in place. In particular, the differences
in process efficacy were found to be statistically significant between organisations
with and without formal planning and analysis and selection and implementation
stages. The calculated values of eta-squared (n?) for the two stages were 0.166 and

0.195 respectively, suggesting the magnitudes of difference in process efficacy were
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large based on the guidelines of Cohen (1988): 0.01 = small effect, 0.06 = moderate
effect, 0.14 = large effect.

An ANOVA procedure was used in the second part to compare the mean levels of
process efficacy between the five respondent groups categorised based on the
existence of formal pre-investment and post-investment procedures. The results are

presented in Table 7.7.

Table 7.7. Process Efficacy by Process Formality

Decision Making Stages Process Efficacy F-value p-value
Frequency Mean  Std. Deviation (2-tailed)

None of the stages 7 2.93 0.932 3.144 0.030
Pre-investment and 6 3.67 0.683

implementation
Implementation and 5 3.40 0.418

post-investment
Pre- and post- investment 5 3.00 0.354
All stages 10 3.90 0.568

From Table 7.7 above, organisations that had formal policy for all five stages of the
IT investment decision making process scored the highest mean process efficacy, as
expected. The effect size showed that 31% of the variance in process efficacy was
accounted for by the existence of formal decision making and evaluation procedures.
Post-hoc comparisons using a Tukey HSD test revealed that the mean score for Group
1 (organisations having no formal procedures at all) was significantly different from
Group 5 (organisation having formal procedures for all five decision making stages)

at the 0.036 level. All other groups did not differ significantly from one another.

The conclusion for Hypothesis H1d was that there were significant differences in
mean process efficacies between organisations with and without formal planning and
analysis and the selection and implementation decision making stages. Additionally,
the mean process efficacy scores were found to be significantly different between
organisations that had no formal procedures and those that had formal procedures for
all five stages of the decision making process. Therefore, Hypothesis Hld is

supported.
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7.3.5 Decision Criteria Used and Process Efficacy

Hle: The use of multiple types of IT investment criteria is related to the perceived

efficacy of the decision making process adopted.

Hypothesis Hle was developed to investigate whether the use of multiple IT
investment criteria improved the efficacy of the adopted decision making process for
IT investments. Respondents were first defined as either high-users or low-users of
each of the three criteria types (i.e., strategic, informational, transactional) according
to the method detailed in the construct operationalisation section of Chapter 5. They
were further grouped according to Table 7.8 based on the number of #ypes of

evaluation criteria they used for making IT investment decisions.

Table 7.8. Scoring method for the Evaluation Criteria measure

Decision Criteria Types Used Category
Strategic only

Informational only
Transactional only

Strategic + Informational
Strategic + Transactional
Informational + Transactional
All three groups

NN N R W=

The test for Hypothesis Hle included two parts. An ANOVA procedure was used first
to compare the mean levels of process efficacy of the seven groups of respondents in
Table 7.8. However, since no organisation used only transactional evaluation criteria,
group three was removed from the analysis. The results presented in Table 7.9 reveal
that there was no significant difference in the process efficacy observed between the

groups based on criteria preference.

Table 7.9. Process Efficacy by evaluation criteria preference

Criteria Type Used Process Efficacy F-value p-value
Frequency Mean Std. Deviation (2-tailed)

Strategic only 2 3.00 0 0.382 0.857

Informational only 8 3.25 0.378

Strategic + Informational 5 3.60 0.418

Strategic + Transactional 2 3.75 1.061

Informational + Transactional 3 3.33 0.577

All three groups 12 3.54 1.054

Frequency missing = 1
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In the second part of the test, a standard (simultaneous) regression model was used to
determine whether the use of the three evaluation criteria types was a significant
predictor to process efficacy. In this regression model, the three averaged composite
scores of strategic, informational and transactional criteria were the independent
variables, and process efficacy was the dependent variable. Results of evaluation of
assumptions indicated that normality, linearity and homoscedasticity of residuals were
satisfactorily met. Comparison between Mahalanobis distances and the critical chi-
square value further revealed no outliers among the cases. Table 7.10 displays the

results.

Table 7.10. Standard multiple regression of evaluation criteria on Process Efficacy

Covariate Multivariate p-value R.qi B t-value p(?)

Strategic Criteria 2.196 0.111 0.104 0.268 1.365 0.183
Informational Criteria 0.192 1.120 0.272
Transactional Criteria 0.205 1.050 0.303

As revealed in Table 7.10, the regression was not a good fit (R* = 19%, Rzadj =10.4%)
and the overall relationship was not significant (F(32s) = 2.196, p = 0.111). Therefore,
the conclusion was that the use of multiple types of decision criteria for IT investment
did not result in a significant variation in the perceived efficacy of the whole IT

investment decision making process. Thus, Hypothesis Hle is not supported.

7.3.6 Evaluation Techniques Used and IT Investment Performance

H2a: The use of multiple evaluation techniques is related to perceptions of higher

performance from the implemented IT investments.

Hypothesis H2a was developed to explore the issue of whether the use of multiple
evaluation techniques leads to better performance of implemented IT investments as
perceived by the organisations. The existence of a relationship between the two
variables was tested in two parts. Firstly, each organisation was assigned an overall
score according to Table 7.1. The differences in IT performance were then compared
between the organisations according to the scores. Secondly, the total number of
individual evaluation techniques considered valuable, regardless of their types, was

correlated with IT performance.
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For each of the twenty-five IT investment performance variables in the instrument, a
response on a five-point scale was obtained. As there were eight strategic, seven
informational and ten transactional performance variables, three composite scores
were calculated for each organisation by averaging the responses in the respective
performance dimensions. The composite scores were tested for skewness and kurtosis
and they were found to be normally distributed. Finally, a score for the overall IT
investment performance was obtained by averaging the scores in the three

performance dimensions.

Five groups of respondents were defined according to Table 7.1 for the first part of
the test. However, one of the two organisations that did not use any evaluation
techniques was removed from analysis due to incomplete data, leaving only one
respondent in the ‘No evaluation technique valuable” group. For simplicity this single
respondent in the first group was added to the second group, forming just four groups
of respondents. An ANOVA procedure was used to compare the levels of mean IT
investment performance based on the number of evaluation technique types used and
regarded as valuable by the respondents. The results are presented in Table 7.11 on

the following page.

Table 7.11 suggests that while mean IT performance scores in all three performance
dimensions and the overall performance were consistently higher with the additional
use of non-economic evaluation techniques, such variation was not statistically
significant. However, the variation was significant in the informational performance
dimension at 0.052 level. The value of 1> suggests that the independent variable
accounted for 25% of the variation in IT informational performance. Post-hoc
comparisons using the Tukey HSD procedure revealed that IT informational
performance between organisations that considered none or only economic evaluation
techniques valuable, and those considered the use of all four types of techniques
valuable, was significantly different at the 5.5% level. All other groups did not differ

significantly from one another.

177



Table 7.11. IT investment performance by multiple evaluation technique types

Number of Types IT Investment Performance F-value p-value
Frequency Mean  Std. Deviation (2-tailed)

Strategic Performance

None and one group 3 2.92 0.804 0.126 0.944
(Economic only)

Two groups 2 3.00 0.354

Three groups 8 3.22 0.725

All groups 17 3.10 0.830

Informational Performance

None and one group 3 2.71 0.623 2.932 0.052
(Economic only)

Two groups 2 3.07 0.909

Three groups 8 3.68 0.860

All groups 17 3.85 0.557

Transactional Performance

None and one group 3 2.57 0.513 0.293 0.830
(Economic only)

Two groups 2 2.70 0.283

Three groups 8 2.86 0.758

All groups 17 2.95 0.738

Overall Performance

None and one group 3 2.73 0.635 1.401 0.265
(Economic only)

Two groups 2 2.92 0.091

Three groups 8 3.25 0.477

All groups 17 3.30 0.485

Frequency missing = 3

In the second part of the test, the total number of evaluation techniques that was used

and considered valuable by the respondents, regardless of their types, was correlated

with the three performance dimensions as well as with the overall IT performance.

The results, shown in Table 7.12 on the next page, indicated that positive and

significant relationships existed between the test variables. The r* value further

suggested that the magnitude of the effect of the independent variable was large on

the dependent variables.
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Table 7.12. Correlation of number of the individual evaluation techniques used and IT
Investment Performance

IT Performance Dimension r rt p-value
Strategic (1) 0.462 0.213 0.005
Informational (2) 0.354 0.125 0.027
Transactional (3) 0.494 0.244 0.003
Overall (1) +(2) + (3) 0.636 0.404 0.001

Frequency missing = 3

Based on the results presented in Table 7.11 and 7.12, it was concluded that the use of
multiple #ypes of evaluation techniques did not lead to a significant variation of IT
performance. On the other hand, the use of multiple evaluation techniques, regardless
of the types, resulted in significant differences in IT performance levels in all three
dimensions, as well as in the overall IT performance. Thus, Hypothesis 2a is not
supported for the use of multiple #ypes of evaluation techniques but is supported for

the use of multiple individual evaluation techniques.

7.3.7 Technique Efficacy and IT Investment Performance

H2b: The perceived efficacy of the evaluation techniques adopted is related to

perceptions of higher performance from the implemented IT investments.

Previously in Hypothesis H2a the relationship between the explicit selection of
evaluation techniques and IT investment performance was investigated. In turn,
Hypothesis H2b explored the relationship between the efficacy of the evaluation
techniques adopted and the performance of the implemented IT investments. Table
7.13 below records the results of bivariate correlations between the independent
variable and the three IT performance dimensions, as well as the overall performance

of the implemented IT.

Table 7.13. Correlation of Technique Efficacy and IT Investment Performance

IT Performance Dimension R rt p-value
Strategic (1) 0.592 0.350 0.001
Informational (2) 0.044 0.002 0.411
Transactional (3) 0.511 0.261 0.002
Overall (1) +(2) + (3) 0.550 0.303 0.001

Frequency missing = 4
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Results shown in 7.13 indicated that there were strong and significant correlations
between the variables in the IT strategic and transactional performance dimensions as
well as in the overall performance. The calculated r* values indicated that the efficacy
of the adopted evaluation techniques explained 35% of the variance in IT strategic
performance, 26.1% of the variance in IT transactional performance and 30.3% of the
variance in the overall performance of the implemented IT investments. It was
concluded that Hypothesis H2b is supported for strategic, transactional and the

overall performance of the implemented IT investments.

7.3.8 Process Formality and IT Investment Performance

H2c: The existence of formal policy for the major stages of the IT investment
decision making process is related to perceptions of higher performance from

the implemented IT investments.

Findings from the analysis of Hypothesis H1d suggest that the variance in the efficacy
of the decision making process adopted by organisations was significant between
organisations with formal policy for all five decision making stages and those without.
Hypothesis H2c¢ further determined the extent of a relationship between the existence
of formal policy for the major stages of the decision making process and IT
investment performance. The hypothesis was tested in two parts. Firstly, the
difference in IT performance was compared between organisations with and those
without formal policy for each of the five stages of the decision making process.
Secondly, the difference in IT performance was compared between the five groups of

respondents defined earlier in the second part of the testing of H1d.

A series of t-tests was involved in the first part of the test between organisations with
and those without formal procedures for each of the five stages to determine the
differences in the three performance dimensions as well as the overall IT

performance. The results are recorded in Table 7.14 on the following page.
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Table 7.14. IT investment performance by the existence of formal decision making

stages

Decision Making Stage

IT Investment Performance

t-value p-value

Frequency Mean Std. Deviation (2-tailed)

Strategic Performance

Planning and analysis E 17 3.46 0.679 3.542  0.001
NE 13 2.63 0.572

Evaluation E 20 3.37 0.669 3.112  0.004
NE 10 2.58 0.635

Selection and implementation E 22 3.30 0.678 2.518 0.018
NE 8 2.58 0.726

Post-audit E 17 3.18 0.659 0.658 0.516
NE 13 3.00 0.874

Benefit management E 13 3.37 0.678 1.722  0.096
NE 17 2.90 0.761

Informational Performance

Planning and analysis E 17 3.50 0.723 -1.146  0.262
NE 13 3.81 0.743

Evaluation E 20 3.56 0.682 -0.772  0.447
NE 10 3.79 0.853

Selection and implementation E 22 3.74 0.629 1.044 0.323
NE 8 3.36 0.966

Post-audit E 17 3.77 0.645 1.156  0.258
NE 13 3.46 0.833

Benefit management E 13 3.68 0.620 0.277 0.784
NE 17 3.61 0.831

Transactional Performance

Planning and analysis E 17 3.07 0.778 1.866 0.073
NE 13 2.62 0.463

Evaluation E 20 3.00 0.736 1.449  0.158
NE 10 2.62 0.533

Selection and implementation E 22 2.92 0.722 0.584 0.564
NE 8 2.75 0.621

Post-audit E 17 3.06 0.771 1.742  0.092
NE 13 2.63 0.496

Benefit management E 13 2.98 0.863 0.767  0.449
NE 17 2.79 0.535

Overall Performance

Planning and analysis E 17 3.34 0.487 1.847 0.075
NE 13 3.02 0.465

Evaluation E 20 3.31 0.457 1.702  0.100
NE 10 2.99 0.530

Selection and implementation E 22 3.32 0.437 2.191 0.037
NE 8 2.90 0.549

Post-audit E 17 3.34 0.431 1.738  0.093
NE 13 3.03 0.539

Benefit management E 13 3.34 0.512 1.354 0.186
NE 17 3.10 0.473

Frequency missing = 3
E: Existed; NE: Non-existed
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From Table 7.14, it can be seen that the only significant variance in IT investment
performance was in the strategic dimension between organisations that had formal
policy for planning and analysis, evaluation, and selection and implementation
activities and those without (n? = 0.309, 0.257, and 0.185, respectively). It appears
that while careful pre-investment planning and evaluation activities facilitated better
realisation of strategic IT benefits, such activities did not result in a major
improvement in IT informational or transactional performance. In terms of overall IT
investment performance, the existence of formal policy concerning IT selection and
implementation was found to be the only significant determinant (n> = 0.146). It
seems that the effect of a formal IT investment process on IT performance was

limited.

An ANOVA procedure was performed in the second part to compare IT investment
performances between the five respondent groups categorised, based on the existence
of formal pre-investment and post-investment procedures. The results are presented in

Table 7.15 on the next page.

Results in Table 7.15 again showed no significant variation in IT performance in each
of the three individual dimensions or the overall IT performance between the five
respondent groups. Given these results, it is concluded that there is a significant
variation in IT investment performance in the strategic dimension between
organisations that had a formal policy for planning and analysis, evaluation, and
selection and implementation activities and those without. However, there is no
significant relationship between the existence of formal decision making stages and IT

investment performance in the overall terms.
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Table 7.15. IT investment performance by Process Formality

Decision Making Stages IT Investment Performance F-value p-value
Frequency Mean Std. Deviation (2-tailed)
Strategic Performance
None of the stages 6 2.46 0.793 2.428 0.074
Pre-investment and 6 3.44 0.736
implementation
Implementation and post- 4 2.75 0.306
investment
Pre- and post-investment 4 3.19 0.361
All stages 10 3.40 0.763
Informational Performance
None of the stages 6 3.45 0.958 1.617  0.201
Pre-investment and 6 3.64 0.704
implementation
Implementation and post- 4 4.29 0.309
investment
Pre- and post-investment 4 3.07 0.922
All stages 10 3.71 0.535
Transactional Performance
None of the stages 6 2.60 0.486 1.022 0.415
Pre-investment and 6 2.77 0.501
implementation
Implementation and post- 4 2.65 0.676
investment
Pre- and post-investment 4 2.80 0.796
All stages 10 3.22 0.827
Overall Performance
None of the stages 6 2.84 0.636 1.744  0.172
Pre-investment and 6 3.28 0.385
implementation
Implementation and post- 4 3.23 0.213
investment
Pre- and post-investment 4 3.02 0.247
All stages 10 3.44 0.529

Frequency missing = 3
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7.3.9 Process Efficacy and IT Investment Performance

H2d: The perceive efficacy of the decision making process adopted is related to

perceptions of higher performance from the implemented IT investments.

The association between technique efficacy and IT investment performance was
investigated in Hypothesis H2b, Hypothesis H2d further tested the existence of a
relationship between the perceived efficacy of the overall decision making process
adopted and IT investment performance. A similar bivariate correlation procedure was
used to determine the association of the independent variable with the three IT
performance scores and the overall IT performance. The results are displayed in Table

7.16.

Table 7.16. Correlation of Process Efficacy and IT Investment Performance
2

IT Performance Dimension r r p-value
Strategic (1) 0.679 0.461 0.001
Informational (2) 0.321 0.103 0.042
Transactional (3) 0.581 0.338 0.002
Overall (1) +(2) + (3) 0.740 0.548 0.001

Frequency missing = 3

Results in Table 7.16 suggest process efficacy is significantly related to IT
performance in all three dimensions as well as to the overall IT performance.
However, the r* value for IT informational performance is lower than those of other

performance dimensions. Given these results, Hypothesis H2d is supported.

7.3.10 Decision Criteria Used and IT Investment Performance

H2e: The use of multiple types of IT investment criteria is related to perceptions of

higher performance from the implemented IT investments.

Hypothesis H2e explored whether the use of multiple types of evaluation criteria for
IT adoption had improved the performance of the implemented IT investments. The
existence of a relationship between the two variables was tested in two parts. Firstly, a

standard regression was used to determine if the use of the three criteria groups was a
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significant predictor to each of the three IT investment performance dimensions.
Secondly, repeated measures (paired) t-tests were performed on each of the three
types of evaluation criteria and the corresponding IT investment performance
dimensions. This allowed a comparison between the decision criteria used and the

realised IT investment performance in the respective dimensions.

For the first part of the analysis, each of the three IT investment performance
dimensions as dependent variables was expressed as a function of the three usage
scores of strategic, informational and transactional criteria as independent variables in
the regression model. An overall IT investment performance score was also obtained
by averaging the three performance scores. In this way, it was possible to further
determine if the use of the three criteria types was a significant predictor to the overall
IT investment performance. Results of the evaluation of assumptions indicated that
normality, linearity and homoscedasticity of residuals were satisfactorily met.
Comparison between Mahalanobis distances and the critical chi-square value
indicated that the assumptions of regression were satisfactorily met. Table 7.17
displays the results.

Table 7.17. Standard multiple regression of evaluation criteria on IT investment
performance

Covariate Multivariate p-value R’,q; B t-value p(f)
Strategic Performance

Strategic Criteria 10.590 0.0005 0.498  0.658 1.505 0.001
Informational Criteria -0.032 -0.241 0.811
Transactional Criteria 0.157 1.084 0.288
Informational Performance

Strategic Criteria 18.403 0.0005 0.643 -0.004 -0.030 0.976
Informational Criteria 0.816 7.281 0.001
Transactional Criteria 0.096 0.786 0.439
Transactional Performance

Strategic Criteria 11.447 0.0005 0.519 0.038 0.268 0.791
Informational Criteria -0.235 -1.806 0.082
Transactional Criteria 0.705 4.961 0.001
Overall Performance

Strategic Criteria 9.342 0.0005 0.463 0.347 2.299 0.030
Informational Criteria 0.278 2.023 0.054
Transactional Criteria 0.453 3.016 0.006

Frequency missing = 3
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The determined correlation coefficients indicated that, unsurprisingly, there was a
strong and positive relationship between the use of each of the three types of decision
criteria and IT performance in the respective dimension. On the other hand, the use of
any two types of evaluation criteria did not add significantly to the performance in the
third performance dimension. It can also be seen that the use of strategic and
transactional criteria significantly improved the overall 1T investment performance,
while the use of informational criteria had a marginally significant effect at the 0.054

level.

To further determine whether the use of the three criteria groups had in fact yielded
better IT investment performance in the respective dimension, paired t-tests of
evaluation criteria used and IT investment performance was conducted in the second

part of the test. The results are shown in Table 7.18.

Table 7.18. Paired t-test of Evaluation Criteria and IT investment performance

Pair Pair Differences t-value p-value
Mean Std. Deviation (2-tailed)

Strategic Criteria — 0.113 0.521 1.182 0.247

Strategic Performance

Informational Criteria — 0.114 0.482 1.297 0.205

Informational Performance

Transactional Criteria — 0.237 0.493 2.629 0.014

Transactional Performance

Table 7.18 showed that the criteria used for assessing IT investment opportunities
marginally outscored the realised performance of the implemented IT investments in
all three dimensions. The most significant difference observed was in the
transactional performance dimension, where the determined effect size of 0.198
suggested a substantial difference in the anticipated and the realised IT investment

performance in this particular dimension.

The conclusion drawn from the tests of Hypothesis H2e was that there was a strong
and significant relationship between the use of each of the evaluation criteria type and
the corresponding performance dimension. However, paired t-tests indicated that the
use of transactional decision criteria (i.e., concerning IT financial benefits) prior to

investment did not always translate to realised IT performance in the same area.
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Moreover, the overall performance of the implemented IT varied significantly with
the use of strategic and transactional evaluation criteria for assessing IT investment

opportunities. Therefore, Hypothesis H2e is supported for these two criteria groups.

7.3.11 Decision Maker’s Knowledge and Evaluation Techniques Used

Hypotheses H3a to H3f were developed to examine the extent of the decision maker’s
familiarity with relevant theories and techniques concerning how IT investment
decision making relates to the various decision making activities, criteria and
techniques adopted by organisations and IT investment performance. In Hypothesis
H3a, the association between the decision maker’s knowledge and the perceived value

of the use of multiple evaluation techniques is first examined.

H3a: The decision maker’s familiarity with recent literature in the area of IT
investment decision making is related to the perceived value of using multiple

evaluation techniques.

A composite score of the independent variable, decision maker’s knowledge, was
obtained for each of the respondents by averaging the responses to the two-item scale.
The composite scores were tested for skewness and kurtosis and found to be normally
distributed. The existence of a relationship between the two variables in H3a was
tested in three parts. Firstly, correlations were performed between decision maker’s
knowledge and the perceived value of each of the four groups of evaluation
techniques — economic, strategic, analytic and integrated evaluation techniques.
Secondly, decision maker’s knowledge scores were correlated with the respondent
groups in Table 7.1. Finally, decision maker’s knowledge scores were correlated with
the total number of individual evaluation techniques used, regardless of the types of
evaluation techniques, that was seen valuable by the respondents. The results of the

three analyses are presented together in Table 7.19 on the next page.
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Table 7.19. Correlation of decision makers’ knowledge and evaluation techniques

Technique Type r rt p-value
(2-tailed)

By each technique type

Economic 0.351 0.123  0.045

Strategic 0.145 0.021 0.422

Analytic 0.251 0.063 0.159

Integrated 0.180 0.032 0.316

By the number of the four technique types used
Total technique used by type 0.265  0.070 0.136

By the number of individual techniques used
Total technique used by number 0.470 0.221 0.006

The direction of the association was not specified and the level of significance was
assessed as a two-tailed test. It was thought that an increase in decision maker’s
familiarity with relevant IT decision theories and methods might not necessarily result
in more favourable decision making practices. For example, a decision maker who
was very familiar with IT decision theories and evaluation methods might in fact,

apply only a few analysis models.

As Table 7.19 above indicated, the only significant correlations were found between
decision maker’s knowledge and the perceived value of firstly the use of economic
evaluation techniques and secondly the use of multiple numbers of individual
evaluation techniques. The value of r* suggested that 22.1% of the variability in the
perceived value of the use of multiple evaluation techniques, regardless of the types,
was explained by decision maker’s knowledge. Thus, H3a is not supported for the use
of multiple types of evaluation techniques, but supported for the use of multiple

individual evaluation techniques.

7.3.12 Decision Maker’s Knowledge and Technique Efficacy

H3b: The decision maker’s familiarity with recent literature in the area of IT
investment decision making is related to the efficacy of the overall evaluation

techniques adopted.
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Previously in Hypothesis H3a the association between decision maker’s knowledge
and the explicit selection of evaluation techniques was investigated. Hypothesis H3b
further explored the relationship between decision maker’s knowledge and the
perceived efficacy of the adopted evaluation techniques in organisations. Following
the bivariate correlation technique, analysis showed that there was no significant
relationship between the two variables (r = 0.165, n = 32, p = 0.366, two-tailed). The
value of r* suggested that the decision maker’s knowledge explained only 2.7% of the
variance in respondents’ perceived efficacy of the adopted evaluation techniques.

Thus, Hypothesis H3b is not supported.

7.3.13 Decision Maker’s Knowledge and Process Formality

H3c: The decision maker’s familiarity with recent literature in the area of IT
investment decision making is related to the existence of formal policy for the

major stages of the IT investment decision making.

Hypothesis H3c¢ determined whether the level of familiarity with the relevant theories
and techniques of the decision makers was related to the existence of formal policy or
procedures for each of the five decision making stages in the organisations. Analysis
through Pearson product-moment correlation produced the results in Table 7.20.

Table 7.20. Correlation of decision makers’ knowledge and the existence of formal
evaluation policy

Decision-making Stage R r’ p-value (2-tailed)
Analysis and planning 0.473 0.224  0.005
Evaluation of costs and benefits 0.442 0.195 0.010
Investment selection and implementation ~ 0.463 0.214  0.007
Post audit operating performance 0.302 0.091 0.088
Benefit delivery and management 0.402 0.162  0.021

It can be concluded from Table 7.20 that Hypothesis H3c is supported for all five
decision making stages except for post-audit operating performance. This implies that
with higher degree of familiarity, the decision makers would follow a more
established procedure to IT investment decision making, both in terms of pre-

investment planning and post-implementation IT management activities.
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7.3.14 Decision Maker’'s Knowledge and Process Efficacy

H3d: The decision maker's familiarity with recent literature in the area of IT
investment decision making is related to the efficacy of the overall decision

making process adopted.

The relationship between decision maker’s knowledge and process efficacy was
investigated in Hypothesis H3d. Analysis using bivariate correlation revealed that no
significant relationship existed between the two variables (r = 0.296, n = 33, p =
0.095, two-tailed). The r* value of 8.8% suggested that the effect size of decision
maker’s knowledge on the dependent variable was small. Thus, Hypothesis H3d is not
supported.

7.3.15 Decision Maker’s Knowledge and Decision Criteria Used

H3e: The decision maker's familiarity with recent literature in the area of IT
investment decision making is related to the use of multiple IT investment

criteria.

An interesting aspect of decision maker’s familiarity with the relevant theories and
techniques in IT assessment is whether such familiarity had an effect on the choice of
decision criteria. While certain types of evaluation criteria are likely to be considered
more important than others based on the purpose of IT adoption, an analysis of the
relationship between the two variables would give some indication as to whether a
higher level of familiarity had led to the use of multiple types of evaluation criteria as
opposed to using limited types of criteria only. The results are presented in Table 7.21

below.

Table 7.21. Correlation of decision makers’ knowledge and use of evaluation criteria

Evaluation Criteria Type r rt p-value (2-tailed)
Strategic criteria 0.647 0.419  0.001
Informational criteria -0.295 0.087 0.095
Transactional criteria 0.590 0.348 0.001
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Note that the direction of association was again not specified. It could be possible that
higher knowledge and familiarity with IT investment decision making theories might
in fact lead to a more conservative IT investment strategy, such as those proposed by
Carr (2003). Results in Table 7.21 suggest a positive and significant relationship
between the independent variable and the use of strategic and transactional
evaluation criteria. Hypothesis H3e is thus supported for the use of these two types of
evaluation criteria. Interestingly, it appears that an increase in decision maker’s
familiarity reduced the reliance on the use of informational criteria. This negative
association could be interpreted that as decision makers become more familiar with IT
investment decision making theories and methods, it is possible to better assess
strategic IT investments that offer long-term value or transactional IT that provides
quantifiable business benefits, rather than focusing on investing in IT for improved
management information only. However, as the relationship is a non-significant one,

such interpretation cannot be drawn confidently.

7.3.16 Decision Maker’'s Knowledge and IT Investment Performance

H3f: The decision maker’s familiarity with recent literature in the area of IT
investment decision making is related to the performance from the

implemented IT investments.

While decision maker’s knowledge may not directly determine the overall
performance of the implemented IT investments, H3f was however tested through a
Pearson product-moment correlation to determine if there is a relationship between

the two variables. Table 7.22 shows the results of the analysis.

Table 7.22. Correlation of decision maker’s knowledge and IT investment performance

IT investment performance dimension r R* p-value (2-tailed)
Strategic performance (1) 0.525 0.276 0.003
Informational performance (2) -0.137 0.019 0.470
Transactional performance (3) 0.561 0.315 0.001
Overall performance (1) + (2) + (3) 0.456 0.208 0.011

Frequency missing = 3
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From Table 7.22, it can be concluded that decision maker’s knowledge correlated
significantly with IT investment performance in the strategic and transactional
dimensions as well as the overall performance of the implemented IT investments.
Therefore, Hypothesis H3f is supported for these two performance dimensions and the

overall performance of the IT investments.

7.3.17 Summary

On the following page, Table 7.23 summarises the findings from the test of the
hypotheses.
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Table 7.23. Results of hypotheses testing

Hypothesis Independent Variable Dependent Variable Result

Hla Evaluation techniques Technique efficacy Not supported

Hlb Evaluation techniques Process efficacy Not supported for the use of multiple #ypes of evaluation techniques, but
supported for the use of multiple individual evaluation techniques

Hlc Technique efficacy Process efficacy Supported

Hld Process formality Process efficacy Supported for the existence of planning and analysis and selection and
implementation stages. Also supported for the variance in process
efficacy between organisations with no formal policy and those with
formal policy for all five stages

Hle Decision criteria Process efficacy Not supported

H2a Evaluation techniques IT investment performance Not supported for the use of multiple fypes of evaluation techniques but
supported for the use of multiple individual evaluation techniques

H2b Technique efficacy IT investment performance Supported except for the variation in the IT informational performance

H2c Process formality IT investment performance Not supported in the overall terms

H2d Process efficacy IT investment performance Supported

H2e Decision criteria IT investment performance Supported except for the use of IT informational benefit decision criteria

H3a Decision maker’s knowledge = Evaluation techniques Not supported for the use of multiple types of evaluation techniques, but
supported for the use of multiple individual evaluation techniques

H3b Decision maker’s knowledge  Technique efficacy Not supported

H3c Decision maker’s knowledge  Process formality Supported for all except for the post-implementation evaluation stage

H3d Decision maker’s knowledge  Process efficacy Not supported

H3e Decision maker’s knowledge  Evaluation criteria Supported except for the use of informational decision criteria

H3f Decision maker’s knowledge  IT investment performance Supported except for the variation in the IT informational performance




7.4 Further Analysis and Discussion

A discussion of the findings of the statistical analyses is presented in the subsequent
sections. First, the various activities involved in IT investment decision making and
their effects on the efficacy of the overall decision making process adopted are
assessed. The second subsection further addresses the associations between those
activities and IT investment performance. The last subsection discusses decision

makers’ influence on the IT investment decision making process and outcome.

7.4.1 IT Investment Activities and IT Decision Making Process Efficacy

Research Aim 4 of this study focuses on exploring the extent to which decision
making activities, criteria and techniques relate to the efficacy of the decision making
process. In this chapter, several variables and their relationships with process efficacy
were examined. They were: (1) the evaluation techniques used, (2) the perceived
efficacy of the adopted evaluation techniques, (3) the existence of formal procedures
for the five stages of decision making, (4) the decision criteria used for IT investment.

The following paragraphs will discuss each of the variables in turn.

Collective results from the testing of Hypotheses Hla and H1b suggest that the
adoption of all four #ypes of evaluation techniques had improved the efficacies of the
evaluation methods used and the overall decision making process. However, such
effect is not significant statistically. In particular, the variation in either efficacy
variables is found to be non-significant between the organisations that considered the
use of only economic-based assessment methods to be valuable and those that
considered a combination of different types of techniques. In other words, the
adoption of multiple types of evaluation techniques has little effect on the extent to
which firms are able to identify important IT costs and benefits, or the level of

satisfaction with the overall decision making process for IT investment.
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One possible explanation is that while the use of non-economic measures is generally
accepted, their value is considered to be secondary to that of economic-based
techniques. Consequently, these other approaches do not significantly enhance the IT
investment decision making process. The fact that four of the five most valuable
evaluation techniques reported are economic methods further supports this view.
Another reason, as discussed in Chapter 6, might be that as IT investments are mostly
seen as improving information management, financial assessment of IT is perhaps

seen as adequate for this purpose.

The analysis also shows that the use of more evaluation methods, regardless of the
types, is related significantly to the perceived efficacy of the evaluation techniques
adopted. Yet, it is also observed that economic-based techniques constitute more than
half of the total number of techniques used in 76% of the organisations. In terms of
the association between technique efficacy and process efficacy, there is a significant
and positive relationship between the two variables at the one percent level. Thus, if
organisations can better identify the important IT benefits and costs associated with a
system, the efficacy of the decision making process will be improved and,

subsequently, resulting in better investment decisions.

The results from the analysis also reveal a strong and significant association between
process formality and process efficacy. The change in process efficacy is particularly
significant between firms that do not have and those that do have formal policy for all
the main stages of the decision making process. It was further shown that process
efficacy is significantly higher for organisations with formal planning and analysis
and selection and implementation policy than those without. Such results are
expected, as careful IT planning and implementation should improve the decision
outcomes and the quality of the implemented systems. On the other hand, no
significant variation in process efficacy is found for the evaluation and post-
implementation audit stages. One likely explanation, as discussed in Chapter 6, is that
if systems are introduced primarily to deal with specific business issues, pre-
investment and post-implementation evaluation might not be regarded as a

requirement for successful IT adoption.
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The selection of decision criteria and its relationship with process efficacy was also
examined. From the analysis, the inclusion of multiple types of decision criteria has
no significant effect on the level of satisfaction with either IT decision making
outcomes or the decision making process adopted. While the findings appear
surprising, it makes good sense if IT investments are made with specific purposes and
thus criteria. The use of additional criteria beyond those of realistic expectation may

not add much value to the decision making process or result in better decisions.

7.4.2 IT Investment Activities and IT Investment Performance

Five variables and their associations with IT investment performance were also
examined in this chapter. They are: (1) the evaluation techniques adopted, (2) the
perceived efficacy of the adopted evaluation techniques, (3) the existence of formal
procedures for the five stages of decision making, (4) the perceived efficacy of the

overall decision making process, (5) the decision criteria used for IT investment.

Results from the testing of Hypothesis H2a suggest that organisations that used
multiple #ypes of evaluation techniques did not achieve a significantly higher IT
performance. On the other hand, the use of multiple individual assessment methods,
regardless of the types, resulted in significant differences in all three performance
dimensions as well as in overall IT performance. It is suggested that if an organisation
is able to adopt the appropriate evaluation techniques to suit a particular evaluation
context, the expected benefits from IT adoption can be better realised. However,
given the earlier finding that there was an extensive reliance on economic-based
techniques, such finding is indicative of the value of traditional financial measures

and also of the lack of applicability of alternative appraisal methods.

In terms of the efficacy of the evaluation techniques adopted and IT investment
performance, there are strong and significant correlations between them in the IT
strategic and transactional performance dimensions. These findings are reasonable as
the better identification of IT benefits and costs should lead to more satisfactory IT
performance. On the other hand, a possible reason for the lack of association between

technique efficacy and IT informational performance could be that as system adoption
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is often geared toward obtaining IT informational benefits, a satisfactory performance
in this dimension is expected, regardless of the efficacy of the adopted evaluation

methods.

The examination of the association between the existence of formal decision making
stages and IT performance revealed that in the overall terms, IT performance did not
depend significantly on the existence of formal decision making stages. Two likely
reasons for the lack of association are: (1) the formal decision making process
considered by organisations is in fact not formally established, (2) formal decision
making processes had not been followed consistently. Support for such explanations
can be found from the descriptive analyses of the survey responses in Chapter 6. It
was shown that 21% of the organisations believed they followed a formal approach to
IT adoption when no formal policy concerning IT planning and assessment actually
existed in their organisations. Moreover, when there existed a formal process, it was
also found that it had not always been followed. For example, only 55% of the
organisations that had a formal IT evaluation stage formally evaluated 80% or more
of their IT investments, and only 61% of the organisations that had a formal IT post-

implementation evaluation stage always or often post-audited their IT investments.

With respect to process efficacy and IT investment performance, analyses showed a
significant relationship between the two variables in all three IT performance
dimensions as well as in the overall IT performance. It is reasonable to expect that a
quality IT investment process will lead to better performance from the implemented
system. In terms of decision criteria used and the extent they influenced the outcome
of IT investment performance, it was determined that each of the three types of
decision criteria correlated strongly and significantly with IT performance in the
respective dimension, as expected. Moreover, the overall performance of the
implemented IT varied significantly with the use of strategic and transactional
decision criteria for assessing IT investment opportunities. It appears to suggest that if
organisations have taken steps to determine the strategic alignment between IT
investment opportunities and business imperatives, the perceived performance of the
implemented systems would be higher than that of those without this alignment
established. On the other hand, paired-sample t-tests revealed a substantial difference

in the anticipated and the realised IT performance in the transactional dimension. It
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appears that direct financial gains through technology adoption might not be always
achievable. One reason could be that while it is easier to suggest IT benefits have
been achieved after implementation, it is much more difficult to quantify these

achievements confidently.

7.4.3 Decision Maker's influence on IT investment Decision Making

The effects of decision maker’s familiarity with contemporary literature in the area of
IT investment decision making and evaluation on the various aspects of IT investment
process were investigated in this chapter. Specifically, they were: (1) the selection of
evaluation techniques, (2) the perceived efficacy of the evaluation techniques adopted,
(3) the existence of formal procedures for the five stages of IT investment decision
making, (4) the perceived efficacy of the overall IT investment decision making
process, (5) the decision criteria used for IT investment, (6) the performance of the

implemented IT.

In terms of the choice of evaluation techniques, the results suggest that the decision
maker’s knowledge is positively and significantly associated with the perceived value
of economic evaluation techniques only. In addition, the relationship between the
decision maker’s knowledge and the use of multiple types of evaluation techniques is
found to be non-significant. These findings appear to contradict the view of many
researchers that traditional budgeting techniques are inadequate and should not be
used alone in guiding IT investments (e.g., Post et al. 1995; Ezingeard et al. 1998).
However, given the largely reactive approach to IT adoption as observed in our
survey organisations, evaluation with an emphasis on identifying short-term impacts

might not be unexpected.

Furthermore, it is also determined that no significant relationship existed between the
decision maker’s knowledge and the perceived efficacy of the adopted evaluation
techniques. The fact that the decision maker’s knowledge only correlates significantly
with the value of economic evaluation methods may explain this lack of association
between the two variables. For example, the use of additional economic measures to

an IT justification process might not help further improve the identification and
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quantification process for the more intangible IT benefits and costs, thus resulting in

no increase in technique efficacy.

The analyses indicate positive and significant correlations between the decision
maker’s knowledge and existence of a formal policy for four of the five decision
making stages, while the existence of post-implementation evaluation stage is only
significant at the 0.088 level. Based on these findings, it is reasonable to suggest that
decision makers with a high level of familiarity with recent developments in IT
decision making and assessment theory are more likely to follow a formal IT
investment process, both in terms of pre-investment planning and post-
implementation IT management tasks. With respect to the decision maker’s
knowledge and process efficacy, findings suggest no significant association existed
between the two variables. It appears that a higher familiarity on the decision makers’
parts has little effect on the level of satisfaction with either the decision making
process adopted or IT investment decision outcomes. Therefore, it is suggested here
that an increase in the decision maker’s knowledge alone may not sufficiently
improve the existing IT investment practice. Other factors such as change in
organisational policy and internal IT environment may also be required, as will be

discussed in the second qualitative study of this research.

The test of association between the decision maker’s knowledge and the use of
decision criteria for IT adoption reveals a strong and significant relationship between
the two variables for the use of strategic and transactional decision criteria. On the
other hand, the correlation to the use of informational criteria is found to be negative.
Similar results are obtained with respect to the decision maker’s knowledge and IT
investment performance. That is, the decision maker’s knowledge -correlates
significantly to IT strategic and transactional performances, while there is a negative
association between the two variables in the IT informational performance dimension.
The results seem to suggest that a better understanding of decision making theories
and IT assessment methods could lead to better considerations of other types of
technology and systems, rather than investing in those aimed at improved information

alone.
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7.5 Conclusion

This chapter has presented the results of the testings of hypotheses that are indicative
of the practices involved in IT investment decision making of the survey
organisations. In terms of the factors affecting process efficacy, the use of multiple
evaluation techniques (regardless of the types), the efficacy of the assessment
methods, and the existence of a formal policy were found to be important variables.
However, IT assessment was frequently based on financial measures and the value of
the use of non-economic evaluation techniques was limited. In fact, no significant
relationships were found between the value of adopting multiple types of evaluation
techniques and either technique or process efficacy variables. Furthermore, while the
existence of formal pre-investment planning and implementation procedures was
found to be significantly related to process efficacy, no such relationship was
identified for post-investment activities. It appears that IT success was more often

measured by successful implementation than the actual realisation of IT benefits.

In terms of the performance of the implemented IT investments, analyses had shown
that the use of multiple evaluation techniques (regardless of the types), the efficacy of
the decision making process and the decision criteria used were significant predictors.
In contrast, the inclusion of multiple types of assessment methods and the existence of
formal decision making stages had no significant bearing on the overall IT investment
performance. It was argued that a lack of formal IT investment methodology and
consistency in applying such methodology might be the key factors contributing to

this non-significant relationship.

The extent of the decision maker’s familiarity related to IT decision making process,
content and outcome was also investigated. It was determined that the decision
maker’s knowledge was not associated significantly with the perceived value of the
use of non-economic evaluation methods, or with either of the technique or process
efficacy variables. This continued reliance on financial-based methods again raises
questions concerning the applicability and practicability of the decision making

theories and evaluation techniques currently available in the literature.
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Chapter 8

Study Two: The Interview Research

8.1 Introduction

The development of a conceptual framework in Chapter 4 led to the identification of
three primary decision making elements influencing the outcome of IT investment,
namely the content, process and context of decision making. To explore the content
and the process of decision making, a quantitative survey methodology was adopted
in Study One to gain a broad knowledge of these two elements. The important
findings and discussion of the results were presented in Chapters 6 and 7. Here, the

purpose of Study Two was to satisfy the following research aim:

Aim 7: To identify the important internal and external factors that influence
IT investment decision making and evaluation practices in

organisations.

This study adopted an interpretivist, qualitative case study method with an emphasis
on investigating the context aspect of decision making and the significance of
contextual variables on IT investment practices. Moreover, findings from the survey
study were further examined in this study. In doing so, the choice of a particular
decision making practice could be better understood in context. Hence, differing from
many IS researches whose purposes have been to identify and report the gap between
decision making theories and practices, this study makes further contribution by
examining the reasons for this gap and their resulting significance to technology
adoption. By taking context into account, a more complete picture concerning the

decision making practices for IT investment in organisations should also emerge.
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8.2 Structure of the Chapter

The purpose of this chapter is to discuss the methodological issues of a qualitative
approach to research as well as to report the research strategies followed by this study.
The remainder of the chapter is divided into seven sections. This chapter starts with
an introduction of The Qualitative Methods of Inquiry (Section 8.3) and their
relevance to this study. It is argued that qualitative research methods are especially
useful in capturing and understanding people’s perspectives, behaviours and their
interactions with the context in which they exist. The Design of the Second Study
(Section 8.4) involves two activities, the identification of the purpose and objectives
of the study, and the development of a case study protocol. The section Sampling Plan
(Section 8.5) discusses the procedures undertaken to identify and select appropriate
participants for this study. Data Collection (Section 8.6) describes the different
sources of evidence and the procedures for obtaining data required to address the
research objectives. In turn, the management of those collected data and the analysis
and interpretation processes are discussed in Data Processing and Analysis (Section
8.7). The section Assessment of Case Study Validity and Reliability (Section 8.8)
explains the common criticisms of qualitative research and the strategies used in this
study to improve research validity and reliability. Finally, Conclusion (Section 8.9)

summarises the materials presented in the chapter.

8.3 The Qualitative Methods of Inquiry

Chapter 4 briefly discussed the two studies involved in this research — the quantitative
survey aiming at identifying the content and process of decision making, and a
qualitative study that further examines the interactions between the content, process
and context of decision making. However, the choice of a particular method of
inquiry requires some effort from the researcher to explain the underlying
assumptions and beliefs in relation to this choice. Chapter 5 addressed such

methodological assumptions and beliefs relating to selecting and conducting the
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quantitative study. Here, we will focus on the qualitative mode of research followed

by this study.

The literature review chapters discussed the growing view that the traditional
approach to IT investment treats decision making as if it existed largely free from
human and organisational factors (e.g. Serafeimidis and Smithson 1996; Boonstra
2003; Klecun and Cornford 2005; Doherty and King 2005). Many researchers have
argued that decision making is inherently a socio-political process, bounded by
situation and differences in opinion and interest of decision makers and stakeholders.
Consequently, decision making is regarded as intrinsically ‘soft” and cannot be totally
rationalised or set in procedures. As a result, these researchers believe that important
human, social and political issues should be taken into context in the development of

information systems.

With this current emphasis on thinking process, behaviour, personal valuation,
experience and social interactions in decision making, it is necessary to explore the
phenomenon of decision making beyond the quantitative results obtained from the
first study. Hence, this study was proposed and developed to investigate the
following: (1) the reason for the adoption of particular criteria, procedures and
activities to form the identified decision making process and content; (2) the
contextual factors that are of significance to IT investment decision making, in terms
of organisational environment, IT/IS environment, and internal political environment;
(3) the effects of decision makers’ perceptions and experiences with IT on decision
making. In other words, this study extends the initial observations concerning
decision making content and process to include human and contextual factors that

shape the eventual decision making policy.

Given the purpose of this study, a qualitative research method was considered most
appropriate, as the study had the following three main features of qualitative research

(Woods 1999, p.2; Hammersley 1998, p.8; Marshall and Rossman 1999, p.3):

e A focus on natural settings
¢ An interest in meanings, perspectives and understandings

e An emphasis on process.
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Qualitative, interpretivist researchers believe that ‘the social world is essentially
relativistic and can only be understood from the point of view of the individuals who
are directly involved in the activities which are to be studied’ (Burrell and Morgan
1979, p.5) and therefore, ‘out of context the nature of what occurred may be
misunderstood’ (Hmmersley 1992, p.23). To understand human behaviour, thoughts
and feelings, qualitative researchers study them in the context where those phenomena
occur (Silverman 2000, p.8; Travers 2001, p.10; Yin 2003, p.13). Such study of micro
sociological issues in their natural settings advances the discovery of the meanings
attached to human behaviour and interpretation of the different perspectives and
understandings of participants on particular issues (Woods 1999, p.3; Cicourel 1981;
Hammersley 1992, p.165). By viewing the case inside out and looking at the world
from the perspective of those involved, qualitative researchers try to understand how
decisions are made, how policies are formed, how activities are carried out, and how
the outcomes matter to the participants. This emphasis on process provides
researchers with a better insight to the sequence of events (Gillham 2000, p.11; Moll
2003, p.138).

Qualitative researches however, are not all the same. While it had been discussed
above that the focus and research purpose of the second study warrant a qualitative,
interpretive approach, qualitative studies exhibit diverse characteristics and involve
the use of different data collection methods®. The following subsections discuss those

differences and identify those relevant to this study.

8.3.1 The Use of a Qualitative Approach

Approaches to social research can be broadly divided into quantitative or qualitative.
Typically, quantitative research is designed to provide the statistics needed to make
inferences about relationships among variables. This inference step is essentially a
deductive process. In contrast, qualitative research has been often conducted as a

prelude to further study. That is, an exploratory device or pilot case to identify initial

Researchers follow a variety of epistemological assumptions in their researches, for example,
positivism, interpretivism, realism, poststructuralism (see Travers 2001, pp.10-12; Guba 1990;
Greene 1990). A qualitative study may not be interpretive and can follow other epistemological
stances. Klein and Myers (1999) provide an in-depth discussion on interpretive qualitative research.
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issues’ (Gill and Johnson 1997). It aims to discover information concerning the
perspectives and opinion of the participants and their interaction with the context in
which they exist. In doing so, phenomena such as behaviour and thinking processes
that are not directly observable can be better recognised and understood.
Consequently, more careful formation of research problem leading to the
development of explicit hypotheses becomes possible (Darlington and Scott 2002,
p.122). This exercise, which starts with observation, pattern recognition, tentative
hypotheses development and finally evolve to theory building, is commonly regarded
as an inductive process (Trochim 2005). The main differences in theoretical principle
and the assumptions between quantitative and qualitative research are summarised in

Table 8.1.

Table 8.1. Quantitative and qualitative methods compared

Quasi-natural sciences/Quantitative Quasi-judicial/Qualitative

Emphasis on: Emphasis on:

Experimental methods

Deductive theorising, i.e. hypothesis
testing

Preordained research design
Objectivity
Detachment

Quantitative data to determine
significance of results

Significance or otherwise of outcomes

Demonstration of changes that have
occurred

Generalisable data sought

Isolating the elements of behaviour for
investigation

Constructing evidence

Non-experimental methods

Inductive theorising, i.e. hypothesis
seeking

Emergent research design
Subjectivity
Participation

Qualitative data to give meaning to
results

Meaning of processes that lead to
outcomes

Meaning of changes that have occurred

Generalisation regarded as suspect: the
context specificity of data is recognised

The importance of context in shaping
behaviour

Searching for evidence in context

Source: Adapted from Gillham (2002, p.8).

’ However, recent literature has seen a growing acceptance of qualitative research (e.g. Ryan et al.
2002, p.142; Marshall and Rossman 1999, p.1). With well-recognised qualitative research traditions
such as grounded theory (see Glaser and Strauss 1967), qualitative research on its own is argued to
have value in humanistic inquiry and is no longer considered as subordinate to quantitative research
(Covalesky and Dirsmith 1990; Travers 2001, p.13).
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The characteristic of a qualitative approach was required for this part of the research
for two reasons. Firstly, the development of a qualitative study was guided by the
conceptual framework presented in Chapter 4. The framework explicitly highlights
the context element of decision making and its relationships with other elements in
the framework. It was argued that a study designed to explore how organisations
develop and manage their decision making processes, the thinking of decision makers,
and the influences of context that lead to the eventual IT investment decisions would
give insight into decision making beyond its technical details. Moreover, the
flexibility of a qualitative method of research often helps to uncover information that
cannot be otherwise obtained. A qualitative approach was therefore a suitable
mechanism to elicit relevant information concerning the questions of why a certain
thing was done, who was involved, and how it was carried out (Serafeimidis and

Smithson 1996; Bruque-Cémara et al. 2004; Yin 2003 p.6).

The second rationale for a qualitative approach was to explain more accurately the
data obtained from the first survey study. Conducting a qualitative study prior to a
quantitative research is useful when little is known about the topic under investigation
(Gillham 2000, p.11; Gill and Johnson 1997, p.124). The researcher tries to keep an
open mind and to make as few prior assumptions as possible about the problem
situations and what issues will be uncovered (Woods 1999, p.2). From the field data
collected, tentative conclusions can be drawn and hypotheses can be developed.
Conducting a qualitative study after a quantitative study is, on the other hand, useful
when the findings of the quantitative research call for a more in-depth analysis of the
identified problem (Darlington and Scott 2002, p.123). Qualitative studies are
especially beneficial in this context because they provide descriptions of the sequence
of events that lead to an outcome, they facilitate exploring unforseen relationships,
and they reduce the possibility of retrospective distortion and unsupported inferential

leaps (Covaleski and Dirsmith 1990, p.544; Hammersley 1998, p.10).

Given that the intention of the second study was to explore and explain, Study Two
can be considered as both exploratory and explanatory. The study is exploratory
because it explored the decision making issues that had been incomplete or missing

from the first study. It is explanatory because it sought to explain more accurately the
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results from the survey study through a qualitative approach'’. Additionally, the study
can also be seen as descriptive as it intended to describe the phenomenon of interest
(Ryan et al. 2002, p.143). That is, decision making for IT investments in
organisations. It is argued that this particular design of developing complementing
quantitative and qualitative studies will lead to better insight into the gap between

decision making theory and decision making practice (Firestone 1990).

8.3.2 Qualitative Methods of Data Generation and Collection

Qualitative researchers employ a range of methods such as observation, ethnographic
fieldwork, discourse analysis, textual analysis and interview (Travers 2001, p.2;
Marshall and Rossman 1999, p.105). A case study can involve the use of a
combination of these methods (Gillham 2000, p.13; Yin 2003, p.7). In the case of
Study Two, textual analysis and interview methods were considered most appropriate
given the data sought by the study. Here we will briefly discuss each of these data

collection methods and their relevance to the second study.

Observation involves the researcher going to the site and observing the phenomenon
that is of interest to the researcher. However, the researcher does not try to become a
participant during the observation process (see Flick 2002, p.135 on the four types of
participant roles). Rather, the aim is to be as unobtrusive as possible so that the
behaviour of the participants involved can be observed as objectively as possible. In
other words, the researcher distances him or herself from what is going on and
observes the situation from a third-person, detached perspective (Trochim 2005). In
contrast, ethnographic fieldwork often requires the researcher to share the culture and
way of life of the participants and eventually to become a participant in the observed
context (Travers 2001, p.4; Silverman 2000, p.37). Discourse analysis is concerned
with analysing language and conversation (Travers 2001, p.83). For instance, a

researcher may be interested in the meanings of the verbal exchanges between a

' While the terms ‘exploratory’ and ‘explanatory” are understood in a more direct way today (e.g. Yin,
2003, pp.1-3; Ryan et al. 2002, p.143; Marshall and Rossman 1999; p.33), some researchers may
define those terms strictly in terms of their research principles. That is, the purpose of exploratory
studies is largely to generate ideas and clarify research problems such as an inductive, qualitative
study. On the other hand, explanatory studies are often conducted to provide evidence of causal
relationships such as a deductive, quantitative study (Aaker et al. 2001, p.74; Trochim 2005).
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teacher and a student or between a parent and a child. Through analysing the
meanings of words, the researcher strives to make better sense of the world (Travers

2001, p.84).

Our understanding of the world can also be improved from the study of written
documents, reports, records and messages. Textual analysis allows the researcher to
identify and summarise the relevant content in written materials and to relate them to
the research being carried out (Silverman 2000, p.40; Flick 2002, p.211). This process
not only improves the current understanding of the problem situation but may also
uncover new research directions that the researcher had previously missed. However,
when objective facts and statistical numbers are insufficient to understand a
phenomenon, a qualitative researcher may wish to seek a subjective view of the
participant’s situation (Flick 2002, p.75). Interview is such a method to explore the
perspective, experience, belief and other soft elements that are important in shaping

the resulting phenomenon.

Due to their characteristics, the methods of observation, ethnographic fieldwork and
discourse analysis were clearly unsuitable for the second study. Decision making is
inherently a thinking process. It is very difficult to capture why and how a decision is
made through observation. Moreover, decision making usually involves the people
who will be affected by the outcome of the decision. Rarely is an outsider allowed to
be included in this process. Furthermore, decision making for IT investment is often
time-consuming and may require several months to complete. Any observation or
participatory method would be considered impractical for a study such as this. Textual
analysis and interview, on the other hand, were appropriate for a number of reasons.
In terms of textual analysis, examining secondary data relevant to the research is
beneficial in several ways: (1) it establishes prior knowledge about the field setting
and context, (2) it reduces research time by allowing the researcher to focus on
obtaining research data that are unavailable elsewhere, (3) it provides a mean for
corroborating other evidence obtained in the field, (4) it helps uncover potential
problems in research such as incomplete design or missing scope (Yin 2003, p.87;
Marshall and Rossman 1999, p.116). For this study, secondary data sources included
corporate documents from the participating companies, electronic documents

available on the Internet and business records in libraries.
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Yin (2003 p. 89) contends that interview is one of the most important sources of case
study information. It is a particularly useful method to elicit respondents’ perceptions
and has several other advantages: (1) it allows considerable flexibility in questioning
the interviewees, in terms of the breadth and depth of the topics and the direction of
the discussion, (2) there is less chance of misunderstanding between the interviewer
and the interviewee regarding the meaning of a question, (3) there is a greater
opportunity to develop rapport and trust, thus allowing the interviewer to ask more
sensitive questions (Silverman 2000, p.35; Darlington and Scott 2002, p.48;
Williamson et al. 1977, p.191). Depending on the research purpose and the type of
data required, a variety of interviewing techniques can be used including, unstructured
interview, semi-structured interview, focus group interview and expert interview
(Flick 2002, p.74). The specific technique used in this study was semi-structured
interviewing. The interview guide was designed in such a way that data relevant to the
research question, conceptual framework, and results obtained in the first study could
be gathered. That is, specific questions and topics were developed for the interviews.
The adopted interview method also had the characteristics of expert interviewing
(Marshall and Rossman 1999, p.113). As the interviewees in this study were the major
decision makers for IT investments in their respective organisations, each interviewee
was ‘integrated into the study not as a single case but as representing a group’ (Flick
2002, p.89). In other words, their narratives were accepted as being the best

representation of the decision making practices of their respective organisations.

8.4 The Design of the Second Study

The discussion presented in this chapter so far has indicated that Study Two adopted a
qualitative, interpretivist case study approach utilising a semi-structured interviewing
technique. In this section, the underlying objectives of Study Two, the design of the

study, and the development of the interview guides are elaborated further.
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8.4.1 The Focus of the Second Study

As mentioned earlier, the purpose of the second study was not to generate new topics
to the overall research but to further explore and explain issues that had not been
covered by the survey study. In view of this purpose, the objectives of Study Two

were to investigate specifically:

e the pattern of decision making for IT investment

e the important contextual factors associated with decision making

o the effects of the decision makers’ perceptions and experiences with IT on
decision making

e the interactions between the elements in the conceptual framework leading to

IT investment decisions.

The first objective, establishing the pattern of decision making, is concerned with
corroborating the findings from the first study. While the survey is able to provide the
initial insight to the content, procedures and responsibilities involved in the four
stages of decision making, it lacks the ability to address the ‘why’ questions. For
instance, why certain decision criteria were considered more important than others, or
why evaluation was not performed on all IT investments? A qualitative study is able
to answer such questions more adequately and to give more meaning to the survey

findings.

The second objective is aimed at identifying the environmental and organisational
factors that help shape the decision making processes in the organisations. The
traditional formal-rational or functionalism approach sees decision making as a
rational process that is largely isolated from human and organisational effects and
operates in a well-defined and distinct way (Serafeimidis and Smithson 1996). It is a
logical and objective assessment of current business and IT capabilities and how
additional IT is able to improve these existing capabilities (Boonstra 2003; Maritan
2001). This procedural rationality is characterised by Simon (1977) as the
‘intelligence-design-choice’ trichotomy. However, given the limitations of human

cognition and the tendency towards incrementalism and arbitrariness in decision
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making (Nutt 2001; Boonstra 2003), rational models have been criticised for their
presentation of organisational realities (e.g., Symons and Walsham 1988; Rose and

Haynes 1999; Bannister and Remenyi 2000; Alter 2004).

Accepting the shortcomings of the rational models, an alternative approach to
studying decision making, as Sabherwal and King (1995) suggest, is to identify and
analyse the key attributes of the decision making process. Some researchers have
studied individual attributes such as politics and power (e.g., Vrazalic and Gould
2000; Wilson and Howcroft 2000), role of IT in organisations (e.g., Premkumar and
King 1992; Tai and Phelps 2000) and management control (e.g., Weill and Woodham
2002), while others have examined the effects of multiple key attributes on decision
making (e.g., King and Teo 1996; Clegg et al. 1997; Sohal and Fitzpatrick 2002;
Kearns and Lederer 2003; Bruque-Camara et al. 2004). With the contention that
decision making is shaped by constant interaction with its context and that context is
also shaped by the outcome of decision making (Serafeimidis and Smithson 1999), it
is appropriate to explore closely the important contextual factors that influence

decision making practices.

The third objective of this study is to explore the perceptions and experiences of the
decision makers and their effects on IT investment decision making. Evidence in the
literature has shown that those factors are important in the study of decision making
as they often influence the way IT problems are recognised and tackled (Simon 1987;
Schein 1989; Chewning and Harrell 1990; Nutt 1997 & 1999; Young and Jordan
2003). Another area concerning decision makers is their familiarity with the
contemporary research on decision making and evaluation of IT investments.
Findings from the first survey study suggest that contemporary decision making
theories and methods had limited use in the organisations (see Table 6.20). Given the
concern over the practicality and applicability of past and present work in the field of
IT investment decision making, the understanding of the relevance of how they work
from the perspective of the decision makers is particularly important. The fourth
objective is to integrate what has been uncovered about the content, process and
context of decision making in each case organisation in order to construct a more

complete picture of its decision making practices.
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8.4.2 The Development of an Interview Guide

Although qualitative research methods offer greater flexibility in the data collection
process, this flexibility must be directed by the theory developed for the study (Yin
2003, p.31; Marshall and Rossman 1999, p.36). Yin (ibid.) believes that theory
development not only facilitates the data collection phase of the ensuing study, the
appropriately developed theory also is the level at which the generalisation of the case
study results will occur. With respect to Study Two, the theory development was
guided by the proposed conceptual framework in Figure 4.2. This framework was
particularly useful as it highlighted the focus of the research and helped define the
objectives of the second study. However, while the proposed framework had
established an overall direction for the research, further refinement to the study design

was possible through a literature review for competing theories.

A review of literature had revealed a number of studies that are of particular relevance
to Study Two. Appendix E displays some of those studies and their themes, focuses of
analysis and findings. The majority of the listed studies are qualitative with an
emphasis on studying the various contextual aspects of decision making. It can be
seen that while there are differences in the research questions, the approaches to
addressing them and the issues emphasised are common in several ways. This
comparison of the theories thus enabled the identification and building of a set of
common theoretical concepts and themes. In turn, those concepts and themes were

linked to this proposed study for the development of a more robust study design.

The development and refinement of the interview guide was an iterative process and
was guided by the objectives of this study, findings from the survey study, and the
relevant theories shown in Appendix E. During the initial phase, interview questions
were generated based on the survey findings that required further clarification. They
were concerned mostly with seeking explanations as to why certain components were
included or not included in the adopted decision making content and processes. A
second set of questions was then developed to address specifically the contextual
aspect of decision making. Guided by relevant theories in the literature, questions

were further developed into categories of environmental, organisational, IT-specific
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and political contexts. Questions relating to decision makers’ knowledge were also
derived from the survey findings and theories in the literature. Finally, the preliminary
interview guide was reviewed by an IS expert. Based on the advice given, further

modifications to the interview guide were made.

Table 8.2 shown on the next page summarises the major sections of the interview
guide, along with the focuses of discussion and the supporting literature from where
the interview questions were derived. Appendix F presents the final interview guide.
It should be noted that while this standardised interview guide had been used during
the interviews to lead a consistent line of inquiry, the sequence of the questions asked
in each interview depended on the flow of the conversations (Yin 2003, p.89). The
fact that this study employed a multiple-case design also required slight modifications
to some of the interview items when conducting interviews at different sites.
However, such changes were based on practical reasons and should not be viewed as

deviations from the focus of the study.
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‘E Table 8.2. Sections of the interview guide and their focuses of the discussion

Section in the interview guide Focus of the discussion Item derived from  Source of ideas

Interviewee’s Background The role of the interviewees as decision makers can be understood Theories in literature Sabherwal and King (1995)
through their involvement and responsibilities in the IT investment Findings of study Clegg et al. (1997)

Decision making context:
External environment

Organisational

IT-specific

processes. Their personal beliefs and experiences with IT define their one

attitudes towards IT use, which can be interested, compromised,
unconcerned, or necessary. Their views on the usefulness of the
contemporary researches on IT investment decision making theories
and evaluation techniques also give an indication of the applicability
and practicability of these researches.

The analysis of the environment in which the decisions are made
enhances the quality of strategic decision making and the awareness of
the need for change. By considering the environmental factors in terms
of customers, competitors and environmental uncertainty, an
organisation identifies the threats and opportunities it is facing, and
determines factors that may assist in achieving objectives and those that
may present a barrier.

In addition to the analysis of external environments, an analysis of the
internal environment or organisational context is useful, as the
characteristics of an organisation often influence the acquisition and
assimilation of IT. Such organisational characteristics can be discussed
in terms of corporate strategies, structure and culture.

The conditions for introducing any technology are influenced by the
existing elements in the organisation’s IT context, namely, established
IT strategies, IT adoption principles (e.g. innovation, strategic, support,
or survival), function and composition of the IT department, IT
programs and policies, current IT in use, levels of information intensity
and dependency and IT-business unit relationship.

Theories in literature
Company documents

Theories in literature
Company documents

Theories in literature

Ballantine et al. (1998b)
Huerta and Sanchez (1999)

Bannister and Remenyi
(2000)

Orlikowski (1993)
Sabherwal and King (1995)
Doherty and King (2001)
Kearns and Lederer (2003)

Orlikowski (1993)
Sedera et al. (2003a)

Orlikowski (1993)
Ballantine et al. (1998b)
Khalifa et al. (2001)
Broadbent (2002)

Kearns and Lederer (2003)
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Table 8.2. Sections of the interview guide and their focuses of the discussion (continued)

Political

Decision making content and
process:
Planning and analysis

Evaluation of costs and
benefits

Selection and implementation

Decision making is largely a group activity involving the inputs from a Theories in literature Ballantine et al. (1998b)

number of stakeholders and participants. However, the differences in
insights and opinions may also result in negotiation and the use of
power in reaching a consensus. Hence, the internal political
environment of a firm can be characterised by the decision rights of its
stakeholders, the decision structure (e.g. centralised, distributed, or
situational), and the eventual style or mode of the decision making
process (e.g. rationale, political, innovative or necessary).

The planning and analysis stage of the decision making process is to
establish the purpose and set the objectives of an IT investment, often in
the form of a business case. Findings from the survey have revealed the
important personnel involved, decision criteria used and activities
performed during this stage of the decision making process. Here, the
focus is on identifying the drivers for IT adoption (e.g. opportunity,
crisis, or problem), the process and product of planning and analysis,
and the issues and difficulties experienced during this particular stage.

Evaluation is concerned with translating expectations of value into
system prioritisation and selection. This involves the identification, and
possibly the quantification, of costs and benefits. Given the results
obtained from the survey, the aim is to further explore the benefit of
evaluation as perceived by decision makers, the approaches to evaluate
all IT investments (e.g. different or similar), treatment of risks and the
issues and difficulties experienced during evaluation.

The discussion concerning IT selection focuses on exploring the criteria
for selecting one IT solution over the others, and the preferred type of
IT solutions of the firm. In terms of IT implementation, issues
concerning the monitoring and controlling mechanisms, the
responsibilities involved, the definition of ‘end of project’ and the
issues and difficulties experienced during this stage are also addressed.

Findings of study
one
Theories in literature

Findings of study
one
Theories in literature

Findings of study
one
Theories in literature

Lindgren and Wieland
(2000)

Broadbent (2002)
Boonstra (2003)
Mustonen-Ollila and
Lyytinen (2004)

Premkumar and King
(1992)

Orlikowski (1993)
Ezingeard et al. (1998)
Ballantine et al. (1998b)
Maritan (2001)
Boonstra (2003)
McKay et al. (2003)

Ezingeard et al. (1998)
Ballantine et al. (1998b)
Huerta and Sanchez (1999)
Khalifa et al. (2001)

Lin and Pervan (2001)
McKay et al. (2003)

Serafeimidis and Smithson
(1999)

Boonstra (2003)

McKay et al. (2003)
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Table 8.2. Sections of the interview guide and their focuses of the discussion (continued)

Post-implementation
evaluation

Decision making outcome

The goal of post-implementation evaluation is to ensure that the
implemented IT functions as intended and that the benefits are being
managed by the organisation. However, findings from the survey have
shown that this stage of the decision making process has not been
performed widely and consistently. Therefore, issues raised in this
section are concerned with the extent, purpose and timing of post-
implementation evaluation, and the issues and difficulties experienced
during this particular stage.

The topic of decision making outcome is concerned with the questions
of ‘Are we getting good value from IT’ and ‘How is IT success
defined.’ It also examines the factors contributing to the success/failure
of the implemented IT, and the areas of the decision making process
that can be improved as suggested by the interviewee.

Findings of study
one
Theories in literature

Findings of study
one
Theories in literature

Klein et al. (1997)
Lin and Pervan (2001)
McKay et al. (2003)

Orlikowski (1993)

Clegg et al. (1997)
Serafeimidis and Smithson
(1999)

Bhatt (2000)

Maritan (2001)

Schwarz and Hirschheim
(2003)




8.5 Sampling Plan

The goal of the second study was to select a number of organisations for a
comparative, multiple-case analysis. In doing so, similar and contrasting patterns of
decision making practices could be identified. Generally, the choice of a single-case
or multiple-case design depends on the purpose of the research and the available
resources (Hammersley 1992, p.188; Travers 2001, p.37). A single-case study is
appropriate when the case being presented is a critical, unique, typical or revelatory
case representing the phenomenon being studied (Yin 2003, p.39). On the other hand,
multiple-case study allows a more robust cross-case analysis — a strategy which many
IS researchers believe enhances the generalisability of results and consequently the

validity of the research (e.g., Serafeimidis and Smithson 1999; Yin 2003, p.133).

Following a multiple-case study method, the next question is ‘how many cases?’
Sampling in quantitative research has two functions, it provides the representativeness
of the sample and allows broader inferences to be made (Silverman 2000, p.102).
However, Silverman (ibid.) and Flick (2002 p.64) point out that such sampling
procedures are wusually unavailable in qualitative research because the
representativeness of cases cannot be guaranteed by random sampling. One of the
more appropriate strategies then, as Flick (ibid.) suggests, is theoretical sampling.
Theoretical sampling entails selecting cases that demonstrate generalisability to
theoretical propositions rather than to populations (Silverman 2000, p.103). In other
words, the selected cases should exhibit features that represent the theoretical

principle guiding the study.

For this study, participants from the first survey study were considered to make
suitable cases for three reasons. Firstly, they fit the purpose and objective of the study.
As the second study was designed to complement the findings from the survey,
participants’ responses to the survey served as a priori data that required further
corroboration. A follow-up study with the same participating companies would
provide further insight into the survey data. Secondly, the prior participation of the
companies was an indication of their interest in the overall research. Their

involvement with the first study also meant that they were able to ‘connect’ with the
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second study more quickly. Lastly, since prior contacts had already been established,
gaining access to their sites would be easier compared to carrying out case studies

with new participants.

The final participant pool consisted of seventeen companies from the first study. At
the end of the survey study, all participants were given the opportunity to request a
report summarising the survey data. In the end these seventeen organisations had
made request for such a report. Given their high level of interest, they were thus
considered more likely to participate in the second study. The sampling procedure was
carried out in late November 2004. An invitation email (Appendix G) was sent to each
contact of the seventeen organisations together with an electronic copy of the
requested survey report. The email outlined the purpose, the significance, the intended
outcomes of the study, and an emphasis of the benefits for the respondents.
Companies were given one week to decide whether to participate and contact the
researcher. After one week, a second invitation email was sent to each non-respondent
in the first week, giving them one more week to decide. In the end, four companies
had agreed to participate, five had declined due to prior engagements, two had
declined due to merger or restructuring of the company, and six had not responded. Of

the four companies that had agreed to participate, one subsequently declined.

To further determine their suitability for interview, contacts in those three companies
were asked in subsequent correspondence to provide brief descriptions of the existing
IT capabilities of their organisations. From the responses returned, only one company
was deemed appropriate for in-depth interviewing. It had an active IT department
which handled the investment and management of a wide range of information and
manufacturing systems, computer and network equipment. Of the other two
companies, one had described an intensive use of IT but this use was limited to
automating work in the business units, assisting data entry in the field, and network
connectivity. Another had described an outsourcing strategy that relied on contractors
and external experts to provide IT processes and products. As a result, an interview
schedule was developed with the first company while emails were sent to the other
two explaining why their participations were declined, along with an expression of

appreciation for their interest.
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As the objective of this interview study was to conduct a cross-case comparative
analysis, additional participants were clearly needed and they had to be sought
elsewhere. Several meetings with the supervisor concluded that a feasible strategy
was to select relevant participants from our contacts in industry. However, strategy
and criteria needed to be developed in order to guide this selection process. In terms
of strategy, Yin (2003, p.47) suggests selecting each case so that it either predicts
similar results (a literal replication) or predicts contrasting results but for predictable
reasons (a theoretical replication). Given that the first case was a manufacturing
company operating in the materials sector, an appropriate strategy would be to select
another manufacturing company (for possible literal replication) and one service-type
company (for possible theoretical replication). In terms of criteria, company size and
revenue were the most important indicators given that large Australian organisations
were the focus of this research. Particularly, the companies must be classified as large
businesses with minimum revenue of $10 million Australian dollars in the last

financial year.

At the end of this selection process, two potential participants emerged. An invitation
email was again sent to each contact requesting the participation of key IT investment
decision makers in their respective organisations. Once the key decision makers in
these two companies had been identified and had agreed to participate, they were also
asked to describe the IT capabilities of their companies to ensure that they were
appropriate for the study. Finally, both companies agreed to participate and were

deemed suitable cases.

Essentially, the sampling procedure for this study can be described as a sequential
process as depicted by Figure 8.1 on the following page. It began with the
identification of an initial case from the participants of the first study. From that case,
two more cases were enumerated to give contrast to the initial case. Through a cross-
case analysis, similarities and differences between the cases would be more easily

identified.
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Figure 8.1. Sampling procedure of the second study

Findings of Collection & Collection &
Study Or}e Interpretation Interpretation Emer'gent
and theories findings
elaborated CASE 1 CASE 3

Comparing Comparing

Collection &
Interpretation

CASE2

Source: Adapted from Flick (2002, p.44).

8.6 Data Collection

Data collection in this study involved firstly the gathering and analysis of documents
relevant to the participants of the study and secondly the collection of evidence from
the case sites through semi-structured, expert interviewing. This section introduces

briefly the participating companies and outlines the data collection methods.

8.6.1 The Participants

The interviews took place between December 2004 and March 2005. In all, three
organisations participated in the study, and they are identified here as simply SteelCo,
FoodCo, and ConsultCo. The following paragraphs will introduce very briefly these
three firms and the interviewees, while the next chapter will discuss them in more

detail.
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SteelCo operates in the Materials sector and is one of the largest scrap metal recyclers
and makers of a broad range of steel and steel products in Australia. The company has
approximately 170 sites in Australia and also has two overseas offices, employing
more than 5000 people and serving 30,000 customers worldwide. Structurally, it has
three major production and one business services divisions. The business services
division provides company-wide administrative, business and IT services. The
interviewee is the Group General Manager of the services division, who is also the

convenor of the IT Steering Committee of the company.

FoodCo operates in the Consumer Staples sector and is one of Australia’s top three
manufacturers and wholesaler of food and beverage products. As well as serving local
consumers, the company also exports overseas to three continents. It employs over
5000 people at its 11 manufacturing, sales and distribution sites across Australia. In
all, the company consists of eight divisions. Each division is responsible for one of the
company’s product categories, ranging from confectionery, chilled dairy, instant and
frozen foods, mineral water and beverages, to catering services. As IT investment
decision making at FoodCo is primarily localised and divisional, rather than having a
centralised IT planning and evaluation approach, the interviewee for this case study
was the Senior Project Engineer of the Confectionery Division, which is also the

largest of all eight divisions.

ConsultCo is a service type firm and operates in the Information Technology sector. It
specialises in business and IT consulting and financial services, including business
advisory, audit and assurance, corporate finance, project management and knowledge
management. The company is also an independent member of a network of national
and international consulting and accounting firms, employing 300 staff and having
served approximate 10,000 individual clients, SME, large corporate and government
agencies. The structure of the firm is reasonably flat, consisting of four Directors and
about thirty senior partners. This interview was conducted with one of its Directors,
the Director of Information Systems Consulting, who has a dual role in providing
external IT consulting services and overseeing the internal IT investment process of

the company.
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8.6.2 Data Sources

Data collection in this study was primarily through documentary sources and
interviews. The reason for use of these two methods and their associated benefits has
been discussed earlier in Section 8.3.2 of this chapter. This section further details the

collection procedures and data obtained from those two methods.

Documents and Archives

Because of their value, Yin (2003, p.87) believes that systematic searches for relevant
documents are important in any data collection plan. In this study, documents and
other textual materials were collected from a variety of sources, with the websites of
the participating companies being the largest sources of data. Documents collected
from those corporate websites included mission statements, backgrounds and
histories, guides to products and services, annual reports, media releases and other
information available to the public. Relevant data were also collected from libraries
and online from the Australian Stock Exchange (http://www.asx.com.au) and other
business  directories such as Business Who’s Who of Australia
(http://bww.dnb.com.au) and Jobson’s Yearbook of Public Companies
(http://jobsons.dnb.com.au). Documents were also obtained directly from the
participants during and after the interviews. These include corporate documents
related specifically to IT investment methodologies, policy statements and IT

evaluation reports.

The documents collected and analysed during the course of this study served a
number of purposes. During the development of the interview guide, documents
enabled the generation of ideas, both in terms of areas to explore and issues to clarify.
For example, SteelCo described in several corporate documents an early warning
framework adopted to identify and manage internal risks. Hence, questions were
raised during the interview concerning how IT and IT investment risks were managed
in relation to this particular framework. Prior knowledge about the case sites and their
contextual parameters was also obtained through analysing relevant documents. From

company records and financial reports, data such as current and past firm
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performance, market share and import and export gave indications of the market
condition and competition. Likewise, data relating to layoff, industrial action and
merger revealed the extent of the volatility of the business environment. Knowledge
about important contextual issues also allowed the researcher to ask more firm-
specific and meaningful questions during the interviews. Documents were also used in
this study to corroborate the data collected during the interviews. They augmented the
evidence gathered from other sources and provided the opportunity to raise any
discrepancy in the data with the participants (Yin 2003, p.87). An example is the
corroboration of evidence between the interview data concerning IT investment
criteria and the criteria listed on a standardised spreadsheet template used by FoodCo
to evaluate IT investments. This template not only validated the responses given by
the participants but also provided more information about the evaluation criteria used

by FoodCo than was gathered from the interview alone.

Interview Transcripts and Field Notes

The interview process of this study consisted of three steps — prior preparation,
conducting the interviews at case sites, and concluding the interview. Initially, each
participant was contacted through emails and telephone calls to arrange an interview
schedule. They were informed about the structure and the overall content of the
interview, and were asked to indicate a suitable interview venue and time. It was
estimated originally that two interviews would be required for each case, with each
interview lasting between one and one and half hours. The two interviews would be
conducted in different timeslots or different dates so that follow-up questions could be
asked in the second interview to get interviewees to elaborate on ambiguous or
incomplete answers (Irani 2002). However, responses from the participants indicated
that one long interview session was more preferable to two separate interviews. This
was understandable, given their work commitments and the difficulty in scheduling

another interview.
With a schedule arranged, the next step was to carry out the interview at each case
site. All interviews were carried out face-to-face at the interviewees’ places of work.

At the start of each interview, an introduction and a statement of the purpose of the
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study were briefly given. The signed consent form (Appendix G) was also collected at
this time and the interviewee was again given assurance of data confidentiality and
privacy. Two audio recorders, one conventional tape recorder and one digital
recorder, were used in all interviews with the exception of FoodCo due to its company
policy. However, the importance of data accuracy was explained to the interviewee at
FoodCo and as a result, sufficient time was given to make contemporaneous notes,
which preserved the important verbatim responses of the interviewee. The interview
guide was used in all interviews to direct the sequence of inquiry. However, there
were situations where probe questions were necessary to further elaborate or clarify
issues. Such questions were especially useful in ensuring that the respondents
expressed their opinions and answered the questions in full. Attention was given to
ensuring that intrusive questions were avoided. For example, it has been suggested
that ‘why’ questions may seem interrogatory and can be rephrased as ‘what’ and
‘how’ questions (Yin 2003, p.90; Darlington and Scott 2002, p.57). Irani (2002)
further adds that overt signals such as smiling and nodding should be avoided, in
order not to bias the responses. During the interview, supplementary documents were
requested, supporting the responses of the interviewee. These documents, as discussed

earlier, were valuable as an alternative source of evidence.

The interview was concluded when sufficient data and enough richness had been
obtained from the process, and very little insight could be gained by continuing the
exercise (Ezingeard et al. 1998). Before closing each interview, the interview guide
was checked to ensure that all necessary questions had been asked. The interviewee
was also encouraged to add further comments concerning matters relating to this
study. Finally, the interviewee was thanked for his cooperation and invited to contact
the researcher for any further question. Table 8.3 lists the interview dates and

locations.

Table 8.3. Summary of the interviews conducted

Company Location Date of interview
SteelCo Melbourne 22 December 2004
FoodCo Melbourne 23 December 2004
ConsultCo Brisbane 1 March 2005
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8.7 Data Processing and Analysis

Given the objectives of this study, data collected were concerned primarily with
explaining and supporting findings of the survey study rather than theory building.
This section discusses the procedure used for processing and analysing the collected

data.

Data processing entails how the data are prepared, organised and treated for further
analysis, while the following data analysis step is to interpret the data and formalise
the interpretation (Schwarz and Hirschheim 2003). There are different approaches to
analysing evidence from qualitative research according to the research purpose (e.g.,
theory building or theory testing, exploratory or explanatory), research design (e.g.,
single case or multiple-case), and the data collection method used (e.g., interview or
observation). For this study, data processing and analysis consisted of three steps —

data management, analysis of individual case and cross-case analysis (Yin 2003,

p-50).

8.7.1 Data Management

Data collected in the field included field notes and the taped interviews. On returning
from a case site, field notes were organised and entered into a computer file. The
taped interview stored in the digital recorder was also transferred to the computer as
an audio file and transcribed within a day of the interview. The transcription was
rechecked against the recording in the conventional tape recorder to ensure the
accuracy of the data. In the case of FoodCo, transcripts mostly contained the
responses given by the interviewee in summarised form. As the interview guide was
used to direct the sequence of inquiry during the interview, identifying which question
produced which response was not particularly difficult. The produced transcriptions
for all three interviews were made available to the interviewees as computer files. The
interviewees were encouraged to contact the researcher for any concern or additional
comments they might have about the study. None of the three participants requested

amendment to the transcripts.
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In terms of data derived from documents, thematic analysis of text was an appropriate
method for processing textual data (Trochim 2005). Thematic analysis is one of the
content analysis methods and is used to identify the major themes or ideas in
documents (Trochim 2005; Williamson et al. 1977, p.288). Based on the developed
interview topics, textual data gathered about the three participating companies were
categorised according to these topics. For example, data were extracted from
SteelCo’s annual report into categories of environmental context (e.g., market share,
change in sales and profit), organisational context (e.g., corporate goals, structure,
policies), decision making structure (e.g., authority, members in the steering
committee) and so on. This process helped reduce the volume of textual data by
allowing the identification of information relevant to the study (Marshall and Ross
1999, p.153). As a result, textual data were made much more manageable and useful

as a source of evidence.

8.7.2 Analysis of Individual Case

Data analysis in this study began with analysing each case individually (Yin 2003,
p.50). The developed interview guide and Table 8.2 provided the focus of analysis,
starting with the identification of the role of the decision maker, the contextual
variables and their impacts on decision making, the process and content of decision
making, and finishing with a discussion of the decision making outcomes. This
descriptive analysis then led to the development of a more formal interpretation of the
case, drawing reference from the literature at the same time. This process of
comparing the evidence collected from the field and evidence from the literature
further facilitated the identification of conformance and variance between them, thus
locating the findings of the study in larger theoretical body (Marshall and Rossman
1999).

8.7.3 Cross-case Analysis

The purpose of cross-case analysis is to compare the variations between the cases, and

to identify their common patterns and to categorise them into certain groups (Boonstra
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2003). Through this ‘pattern matching’ or ‘analytic generalisation’ process (Yin 2003,
p-31; Schwarz and Hirschheim 2003), the emergent findings are likely to be more
robust than that of a single case (Yin 2003, p.113). Following this recommendation,
findings from the analyses of the three cases were compared according to the research
issues emphasised in Table 8.2. In doing so, the conditions that led to similar results

and those that led to contrasting ones could be better recognised and explained.

8.8 Assessment of Case Study Validity and Reliability

While the use of qualitative methods for social research has been gaining acceptance,
these methods are not without limitations. The most common criticisms towards
qualitative research methods can be summarised as follows (e.g., Hammersley 1992 &
1998; Denzin 1989, p.251; Covaleski and Dirsmith 1990; Irani 2002; Yin 2003;
Williamson et al. 1977. p.188):

e generalisation is problematic since case(s) is not systematically sampled
e results of qualitative research are often open to multiple interpretations

o there is a lack of standardisation in the qualitative research procedures.

Along with these criticisms, there have also been questions concerning how and if,
qualitative research should be assessed. Hammersley (1992, p.57) describes three

basic stances on this issue:

e There are those who argue that qualitative research is no different from other
scientific work, therefore qualitative research should be assessed in the same
way as quantitative research.

e There are those who argue that qualitative research represents an alternative
paradigm to quantitative research. Given its own distinctive form and
methodological characteristics, qualitative research should be assessed

differently from quantitative research.
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e There are those who argue that the character of qualitative research implies
that there can be no criteria for judging its products. The very notion of
assessing research products in terms of a set of criteria is itself incompatible

with the nature of the social world and how we understand it.

This study followed the second position that qualitative research should be assessed.
However, while the criteria of validity and reliability are still applicable, the content
of these criteria should be developed specifically for assessing qualitative research
(Klein and Myers 1999). One appropriate approach, as discussed by Marshall (1990)
and Smith (1990), is to analyse the quality of the research in terms of the methods and
procedures used to carry out the study. From this perspective, the purpose of
assessment of validity and reliability is in fact to assess the research decisions made.
Therefore, a discussion is presented here in terms of the strategies employed by the
study to address the issues of validity and reliability. Table 8.4 on the following page
summarises the discussion and the four design tests will be discussed in turn in the

following paragraphs.

Construct validity refers to the development of appropriate operational measures for
the concepts being studied (Yin 2003, p.34). In this case, operational measures were
interview items derived from the conceptual framework, findings of the survey and
the relevant theories in the literature. This iterative developmental process also
enabled the generation of new ideas and modifications to the existing items, thus
further refining the interview content and improving content validity. The construct
validity of the overall research can also be strengthened through the use of multiple
measures of the same phenomenon (Woods 1999; Silverman 2000, p.209). Denzin
(1989, p.243) discusses two types of methodological triangulation, within-method and
between-method triangulation. The research design that included complementary
quantitative and qualitative studies was believed to facilitate between-method

triangulation.
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Table 8.4. Assessing the interview study and tests for validity and reliability

Tests Case study tactic Phase of research
Construct The emphasis on context, meanings, perspectives and Research design
validity ~ process suggested that an interpretivist, qualitative

research design was appropriate.

A iterative process for the development and refinement = Research design

of the interview guide.

Data collected from the quantitative survey and Data collection

qualitative case studies provided between-method

triangulation for consistency in information.

Internal ~ Data collected from textual documents and interviews Data collection and
validity ~ provided within-method triangulation for consistency in  analysis
information.
The study provided thick, rich descriptions of the setting, Data analysis
participants and themes associated with each case study,
thus improving credibility.

External  The design of this study was guided by theories in the Research design
validity ~literature, thus improving generalisability.
Data was collected from multiple case sites for literal and Research design
theoretical replication.

Reliability A standardised interview guide was used in all the Data collection and
interviews. analysis
Standardised data collection and analysis procedures Data collection and
were followed in all three case studies. analysis
Respondent validation enabled the accuracy of the Data collection and
collected data. analysis

Source: Adapted from Yin (2003, p.34).

Internal validity in qualitative research refers to whether or not the phenomenon being
investigated was accurately identified and described through the established method
of inquiry (Trochim 2005; Marshall and Rossman 1999, p.192; Hammersley 1992,
p.70). It is concerned with the provision of ‘thick description’ (Denzin 1989, p.159),
which describes in-depth the setting, meaning, perspectives of actors, patterns of
interaction and process associated with the phenomenon. This study achieved internal
validity or credibility through two strategies. Firstly, data collected from documentary
sources and interviews provided complementary evidence and checks for information
consistency. Secondly, the interview guide was developed in such a way as to ensure
that evidence concerning the issues emphasised in this study — the context, content
and process of decision making practices — were collected adequately. In turn, these
data allowed richer descriptions of the decision making practices in the case

organisations.
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External validity is concerned with the generalisability or transferability of the
qualitative research to others in similar situations with similar research questions
(Trochim 2005). However, as findings of qualitative research are often context-
specific, generalising the findings to a larger population requires this context link ‘to
be given up in order to find out whether the findings are valid independently of and
outside specific context’ (Flick 2002, p.230). A more appropriate approach that
facilitates generalisation, as Marshall and Rossman (1999, p.193) and Yin (2003,
p.47) suggest, is to use theory in research design and to select multiple cases that
would predict similar or contrasting results. In terms of in-built theory, the design of
this study was guided by theoretical framework and relevant theories in the literature.
This included the development of the interview guide, sampling plan and data
collection and analysis procedures. By disclosing the research parameters, one can
determine whether the findings are transferable to other researches or settings. The
multiple-case research design of this study also improved the generalisability of the
findings. The comparative, cross-case analysis method employed allowed the search

for consistent patterns and concepts or disconformity in the collected data.

Reliability of qualitative research emphasises the need for the researcher to account
for the operations of a study so that the same results would be obtained if the same
thing was to be observed again (Trochim 2005; Yin 2003, p.34). One method to
improve the reliability of this study was the use of a standardised interview guide. The
goal was to reduce the possibility of missing data and to allow cross-case analysis to
be made. A second method used was to implement standardised data collection and
analysis procedures. By introducing common procedures, potential biases in the data
due to variations in the data collection and analysis procedures could be minimised.
Lastly, respondent validation represented another way to enhance reliability (Woods
1999, Silverman 2000, p.209). In this study, the participants were all given the

opportunity to comment on the collected data and provide additional feedback.
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8.9 Conclusion

This chapter has discussed the overall design and methodology of the second study of
the overall research. Given the increasing criticisms of the rational model of decision
making, the primary purpose for this study was to identify and analyse the key
attributes of decision making and their effects. It was argued that decision making
often occurs within, and is constrained by, the external and internal contexts. An
interpretive, qualitative study developed with the aim of capturing this social
phenomenon and the practices of stakeholders was thus considered both practical and
relevant to existing IS research. This chapter also described the particular methods
and procedures employed in the study. It was noted that the intention of the study was
to look for common and contrasting patterns that might exist in the data collected,
rather than to develop or test new theory. By applying complementary quantitative
survey and qualitative case study designs, it was argued that the results would lead to
better insight into the decision making practices for IT investment in the

organisations.
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Chapter 9

Analysis and Discussion of Study Two

9.1 Introduction

This chapter presents the data collected from the interviews conducted with the case
firms and the supporting evidence from the analysed documents. The purpose is to
introduce the context element of decision making and examine how contextual
variables impact on the decision making practices. It was argued earlier in Chapter 8
that decision making is often a complex process involving a variety of non-technical
as well as technical issues. An interpretive approach was therefore particularly
relevant to the nature of IT and its evaluation. By looking at the external and internal
contexts of the case firms, their intentions for IT adoption, the content and processes
of IT evaluation and acquisition and the outcomes of the IT decisions, it is possible to
understand the current issues and problems of decision making practices from a more

business-oriented and realistic perspective.

9.2 Structure of the Chapter

The purpose of this chapter is to present the field data collected from the three case
firms: SteelCo (Section 9.3), FoodCo (Section 9.4) and ConsultCo (Section 9.5). Each
case is discussed and analysed in turn according to the issues emphasised in Table 8.2,
Chapter 8. Comparative Cross-case Analysis (Section 9.6) is then carried out to look
for similar and contrasting patterns of decision making practices, thus providing
possible generalisation of the results. Finally, Conclusion (Section 9.7) summarises

the materials presented in the chapter.
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9.3 SteelCo

This section presents and analyses the data collected from SteelCo in relation to its
adopted decision making practices and the context in which IT investment decisions
had been made. An overview of the interviewee’s role in decision making and the
company background is given first, followed by a discussion of the decision making
context specific to SteelCo. The subsequent analysis focuses on the important
decision making content and process adopted by the company and the outcomes of IT
investment decisions. Lastly, major findings from the case and their implications are

summarised and discussed.

9.3.1 The Interviewee and Company Background

SteelCo is one of the largest steel makers in Australia, having over 5000 employees
and 30,000 customers worldwide. The company comprises three major divisions — the
recycling division for upstream scrap metal collection and recycling, the
manufacturing division for midstream metal processing, engineering design and steel
production, and the distribution division for downstream marketing and distribution of
a wide range of steel and steel products. This vertically integrated model of operation
enables the company to be as self-sufficient as possible, minimising the costs of
materials and distribution. Today, SteelCo operates from over 170 sites around

Australia as well as from offices in New Zealand and China.

In 2001, SteelCo saw the need to centralise its efforts for planning, coordinating and
controlling the diverse business operations and processes of the three divisions. As a
result, a fourth division, Business Services Group (BSG), was established to provide
company-wide administrative, business and IT services. It embraced the shared
services and operations of SteelCo, including business planning, human resources,
procurement and IT. Given these multiple areas of operations, numerous functional
departments were setup within the BSG, led by the interviewee acting as the Group
General Manager (GGM). With respect to his specific role in IT, the GGM was also
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the convenor of SteelCo’s IT Steering Committee. According to company policy, all

IT acquisitions must be reviewed and approved by the GGM before implementation.

Typically, the IT acquisition process began with the submission of an IT proposal
from a project sponsor to the GGM. The sponsor was generally a division chief
executive or other senior manager, such as the financial controller or the GGM
himself. The GGM and the IT Steering Committee then reviewed the proposal and
evaluated the feasibility of the project. Depending on the size, a successful proposal
was approved by the GGM directly or was presented to the Board of Directors for
further approval. Subsequently, a special project team was setup for the project,
drawing members from the IT Department within the BSG and the division requesting
the IT. The project team, overlooked by the GGM, was responsible for writing
detailed specifications, developing an action plan, searching for an IT solution and
eventually implementing the solution. Finally, based on the nature and importance of
the project, post-implementation evaluation might be carried out to ensure that the

project requirements had been met.

Despite considerable involvement in IT investment decision making, the GGM felt
somewhat reserved about the value of IT. While undeniably useful, the GGM believed
that IT use should not be viewed from a strategic value or return point of view. In the
past, several major IT projects had been implemented at the company to streamline
business operations and facilitate product innovation and diversification. However,
these projects proved to be either unsatisfactory in performance terms, or copied by
competitors. The lack of IT value and the increasing standardisation of IT had thus
seen the failure of IT as a reliable source of strategic benefits at SteelCo. As a result,
the GGM was particularly critical about the notion of ‘return on IT investments’ and
necessity had become the basis for IT adoption. Without some form of demonstrable
benefit, the return of IT investment was considered to be non-existent. For these
reasons, the role of IT was confined to support and to the enhancement of current

business operations, providing measurable benefits to the company.

GGM: If we can avoid doing it (i.e. IT investment) we will... See I have a
view that the concept of IT investment is almost nonsense, that there is

rarely a return from IT. It is something you have to do to stay in business.

235



This skeptical view of IT return also reflected on the GGM’s perception of the
usefulness of the contemporary IT decision making theories and evaluation
techniques. The GGM believed that there were fundamental differences in opinions
between IS academics and practitioners regarding the value of IT. According to the
GGM, IS researchers tended to be overly optimistic about IT benefit and lacked the
ability to think from a commercial point of view. Given the finite resources available,
any investment decision, whether IT or non-IT, must be scrutinised and prioritised
based on business urgency. The emphasis on identifying and assessing long-term IT
value was in fact supporting the unrealistic use of IT. Another practicability issue that
was raised, was related to the resources required to carry out some of the more
elaborate decision making or assessment procedures. For example, techniques such as
Critical Success Factors analysis and Information Economics required skilled business
analysts or consultants and lengthy development process. By the time the whole
exercise was completed, IT focus might have already changed or there might be
something else that required the attention of the company. Furthermore, because these
methods often involved subjective metrics and measures, whether or not IT benefits
were obtained after implementation was very much open to debate. Thus, given a
minimalist approach to IT investment and the issue of practicability, established
theories and techniques in the literature were considered less relevant to the

company’s decision making process

GGM: There must be a big gap between what they (i.e. IS academics)

want us to do and what we actually do in the industry.

9.3.2 The Context of Decision Making

The context of decision making can be discussed in terms of the external
environment, organisational environment, IT environment and the internal political
environment of SteelCo. Each of these environments is discussed in the following

subsections.
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External Environment

An overview of the company background was presented in the previous section. This
section further discusses the external environment of SteelCo in terms of its
customers, competitors and environmental uncertainty (Orlikowski 1993; Kearns and

Lederer 2003).

SteelCo has operated in Australia for more than 20 years and produces, markets and
distributes a broad range of steel and steel products. The customers of the steel
recycling division were mainly steel mills and other consumers of raw metals in
Australia, Southeast Asia and India. For the steel manufacturing and the distribution
divisions, the customers were local and overseas trading partners operating in the
construction, mining, transport and retail sectors. The company had also enjoyed a
healthy position in the market. In the financial year of 2003/4, SteelCo was the largest
recycler of ferrous scrap in Australia and stainless steel scrap in Southeast Asia.
During the same period, the company was also the largest producer of reinforcing
steel and the second largest distributor of metal products nationally. However, the
nature of the steel industry placed the company in a very competitive market, both
nationally and globally. Financial data of the past five years showed that SteelCo had
been profitable consecutively, with sales of over A$2 billion per annum. On the other
hand, despite a 4.3 percent increase in sales during 2003/4, the company reported a 27
percent reduction in net profit from the previous year. SteelCo had identified two
major external factors leading to this loss in profit — higher input costs and

unprecedented import competition.

The first factor, higher input costs, was due to a substantial rise in world prices for all
steel making raw materials in 2003/4. The scrap collection and process business of the
company was particularly exposed to the fluctuation in scrap prices. To compensate
for the effect of the scrap price movement, SteelCo was forced to increase the prices
for manufactured steel products. However, the positive effects of increased volumes
and higher selling prices were not sufficient to offset the impact of rising material
costs. Furthermore, strong import competition had also presented a threat to the

company. Aided by a 22 percent appreciation of the Australian dollar against the US
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dollar during 2003/4 over the average rate in 2002/3, total steel imports to Australia in
2003/4 were almost 12 percent higher than previous year. This heightened
competitive pressure was felt by the company in terms of its sales volume and the
ability to adjust the prices of finished steel products. As a result of these negative
events, SteelCo was forced to announce the cessation of steel tube production at one
of its mills and to reduce its workforce by almost 7.8 percent, resulting in the lowest

number of employees for that five year period.

From the discussion, it can be seen that SteelCo operated in a fairly competitive and
uncertain environment. The short-term outlook as identified by the company was
characterised by both positive and negative influences. It had projected a strong and
continuing demand for steel in Australia for the next few years and abating import
competition due to high costs of production around the world. On the other hand, the
cost of raw materials would be likely to remain high, resulting in further increase in

the prices of finished steel products.

Organisational

The characteristics of an organisation often influence the acquisition and assimilation
of IT. The organisational characteristics of SteelCo are discussed in therms of its

corporate strategies, structure and culture (Orlikowski 1993).

Given an operating environment characterised by strong competition, SteelCo had
embarked on a strategic program of acquisitions in order to complement its vertically
integrated structure. This strategy of expansion through capital investment and market
diversification was primarily to limit the company’s exposure to industry-specific
economic cycles and price movements in raw materials. Since listing on the
Australian Stock Exchange in 1999, the company had completed a series of
acquisitions, including one metal recycling firm, one steel manufacturing firm, and a
non-core diversified firm. It also invested heavily in offshore recycling join ventures,
aiming to minimise the reliance on external scrap supply for its steel production. In
the longer term, the company planned to continue this strategy of improving its

vertically integrated structure through further selective acquisitions. This would allow

238



the company to strengthen and diversify its earnings base and access a wider range of

local and international customers.

Regarding the structure of the company, the three production divisions operated
autonomously and each had its own Chief Executive Officer (CEO). Under each CEO
was the divisional management team, comprising the financial controller, operation
manager and other division-specific managers such as sales, engineering design and
production. A new service division, the BSG was later established to unify the shared
services and operations of the group, including IT. As a result, IT function and
management had been moving increasingly towards a centralised model. Today, BSG
was responsible for all IT purchases and operations of the company. Together these
four divisions were controlled by the Managing Director, who also resided on the

Board of Directors.

With respect to its organisational culture, written in all its public and internal
documentations was that SteelCo followed an open management style where group
decision making and collaborative teamwork were valued. The GGM also described
the benevolent culture of the company. However, because of the culture of ‘getting
along’, he acknowledged that forcing people to comply with corporate policies was
sometimes difficult. The company also strongly emphasised the need to be results-
orientated by defining and measuring performance. Employees were expected to do

their best not only for the areas they were responsible for but also for the company.

IT-specific

The existing IT context of the organisation is one of the most significant elements
affecting the conditions for IT adoption (Orlikowski 1993). The IT context of SteelCo
can be analysed in the following areas: the levels of information intensity and
dependency of the company, the established IT strategies, IT adoption principles,
function and composition of the IT department, current IT in use, IT programs and
policies and IT-business unit relationship (Orlikowski 1993; Khalifa et al. 2001,
Kearns and Lederer 2003).

239



With diverse operations and products and a large customer base, the amount of
information generated and received by SteelCo was substantial. Information needed to
be processed and updated constantly as information accuracy was paramount to the
operation of the company’s 170 sites. However, despite a significant IT dependency,
the basis for IT adoption was not supported by any systematic IT planning. According
to the GGM, the company had no IT strategies per se. Rather IT was understood from
the perspective of ‘what good is it going to do to the business and do we have to do
it.” In this way, the company was very clear about the need for a compelling business
case for any IT investment to be considered. As the GGM pointed out, there was
nothing the company could do in terms of IT that could not be replicated by its
competitors. IT was therefore not considered as a fundamental enabler for competitive

advantage, and the company was very wary of what could be achieved through IT.

GGM: Bottom line is, an IT project should not be considered if you are
looking for return... IT in our industry is a necessity... Will we be on the
bleeding edge [in terms of IT adoption]? The answer is no. We are a
follower, we actually follow the followers. We don’t want to be doing
something which we know would take our eyes away from the

fundamental reason for being here, which is to make and sell steel.

Depending on the size of the project, IT spending of the company was categorised
into either operating expenditure or capital investment. An IT spending of less than
AS$1 million was generally treated as operating expenditure. For example, the
company was in the process of evaluating and implementing an email archiving
system due to legal requirements. The cost of this system was estimated to be
A$150,000, which was not large enough to warrant a capital investment procedure.
Thus, the fund required for this system would be simply taken out from the operating
budget. Ongoing IT spending, such as PC replacement, network upgrade and
expansion, software licenses and consultants’ fees, was also part of this operating
expenditure and required very little planning and evaluation. For larger IT projects
such as Enterprise Resource Planning (ERP) and manufacturing control systems, the
approval would have to be made at the Board level. Furthermore, as no systematic
plan for IT identification and acquisition was made, annual IT spending varied

drastically from year to year. The GGM explained that given IT decisions were made
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based on necessity, there could be a ten million dollars IT project this year and

nothing major next year.

The IT structure and operations of the company were supervised directly by the
GGM. Within the IT department, there were approximately 150 staff working in three
groups, namely the infrastructure group, the application group, and the technical
group. The infrastructure group was responsible for ensuring that all aspects of IT
operations were under control. It provided services such as network support and
security, helpdesk, databases management, server administration and software
licensing. On the application side, there were business analysts looking after the
various elements in the ERP systems of the company, such as finance, supply chain,
manufacturing, and sales and distribution. The function of the technical group was

concerned mainly with software development and modification.

With respect to the major IT in use, SteelCo had a wide range of manufacturing and
information technologies. These included Computer-aided Design (CAD), Computer-
aided Manufacturing (CAM), Material Requirements Planning (MRP), logistics
systems, databases, office applications, network and approximately 2600 desktop and
laptop computers. Managing those different systems and connecting the divisions
were the enterprise intranet and the two ERP systems. Functions such as finance,
payroll, human capital management, customer relationship management, supply and
supply chain management were centrally accessible through the ERP systems.
Additionally, a number of legacy systems were in operation due to past acquisitions
and mergers. However, they were being gradually replaced by the ERP systems,
allowing the company to progressively consolidate its IT activities. The company also
had around fifteen major IT governance policies. Those formal guidelines ranged
from IT proposal development, IT project management, IT procurement policy, IT
security, Internet use and remote access policy, to IT performance review. The
standardised procedures thus enabled the company to carry out and manage [T-related

activities in a more coherent and consistent manner.

In terms of the IT-business unit relationship, the GGM had a close relationship with
division CEOs and senior managers. Being a member of the group business

executives, the GGM reported directly to the Managing Director and regularly
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attended business meetings. In fact, the function of the BSG required the GGM to
perform in both the IT and business areas of the company. In the past, a dedicated
Chief Information Officer (CIO) had been instated to overlook IT functions and
operations. However, this option proved to be ‘too expensive’ and the position of CIO

was subsequently removed.

Political

Internal politics can be a dominant force determining the IT investment practice of an
organisation (e.g., Boonstra 2003). This section further explores such issued at
SteelCo in terms of the decision structure, the decision rights of stakeholders and the

style of the decision making process.

The decision structure of SteelCo largely followed a top-down model, where almost
all IT ideas and proposals were initiated by division chief executives or senior
corporate managers. Normally, the executive who nominated the IT investment would
be the project sponsor and was required to draft a preliminary proposal from within
the division. A standard procedure outlined in company documents provided the
guidelines for developing such a proposal. It specified the format and the required
information, including the objectives, scope and requirements, proposed solutions,
and the anticipated benefits, costs and risks. Once written, the proposal was formally
submitted to the IT Steering Committee for further assessment and approval. In the
case of smaller projects, the GGM was able to authorise IT spending of up to

A$250,000 without approval from the Board.

Hence, it can be seen that the IT Steering Committee, which comprised a number of
division business executives and was headed by the GGM, held the most IT decision
rights. This particular type of IT governance of business and IT executive jointly
taking part in decision making is described by Weill and Woodham (2002) and
Broadbent (2002) as business monarchy. Firms with this type of IT governance are
characterised by an emphasis on driving business strategy. Indeed, the GGM claimed
that there was no such thing as IT strategy; there was only business strategy and IT

was to support it. As a result, the dominant style of the decision making process of
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SteelCo was found to be of both rational and necessary. Boonstra (2003) defines four
styles of decision process — rational, political, innovative and necessary. A rational
decision is one that is based on objectives and which is taken only after a thorough
analysis of facts, while a necessary decision is perceived as inevitable, based on facts.
The implementation and expansion of the ERP systems were cases of rational
decisions as the consolidation of IT functions and activities had become increasingly
important, while the proposed email archiving system was a decision based on
necessity due to regulatory requirement. Consequently, the GGM indicated that
politics was not a major issue because of the constructive organisational culture,

which placed an emphasis on results.

9.3.3 The Content and Process of Decision Making

In the survey, the content and process of decision making were discussed in terms of
the decision criteria used, the evaluation methods adopted, and the activities carried
out during the four main stages of decision making. The previous sections also gave
an overview of SteelCo’s decision making process. Here, the emphasis is to further
explore the rationale and the subsequent implications for adopting those decision

criteria, evaluation methods and decision making activities.

Planning and Analysis

The planning and analysis of IT investments is analysed in terms of the drivers for IT
adoption, the specific process and product, responsibility involved and the issues and

difficulties experienced during this particular stage.

As indicated previously, necessity had been the most important decision criterion in
guiding IT acquisition at SteelCo. The primary role of IT was to build an IT
infrastructure that was able to support or enhance the core businesses of the company.
As such, technology adoption had been largely driven by business cases to solve
specific problems or respond to crises, rather than the intention to create opportunities

(Boonstra 2003). IT necessity can also be understood from a business survival’s point
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of view. In the case of SteelCo, technology was not necessarily to create strategic
advantage. Rather, IT was adopted for the sake of staying competitive. As the GGM
pointed out, every so often a new system — be it for administration, manufacturing, or
maintenance — would become available. This new option must be looked at to see if it
was able to improve efficiency or reduce costs. Yet the pace of technological change
also presented a dilemma. On one hand, new systems could potentially provide the
extra competitive edge. On the other hand, the need for constant update not only
translated into significant financial burden, it also created many system-related issues.
For instance, an ERP system was introduced to replace a number of legacy systems
and to provide a common communication platform. On the downside, whenever the
system was updated or expanded, compatibility and interoperability became an issue
because other attached systems might no longer be functional. Moreover, changes in
work process as a result of the introduction of new technology meant that staff needed
to be restructured and retrained frequently. Thus, although beneficial, the two ERP

systems of SteelCo had proven to be very costly in the long run.

Typically, three types of IT projects can be identified within the company. The first
type is what the GGM called ‘major IT’ and it includes any IT with a budget of over
AS$1 million. ERP and manufacturing systems are such examples. IT projects of the
second type can be labelled as ‘beneficial IT’, where measurable or demonstrable IT
benefits are expected after implementation. Examples are computer-aided design and
sales and invoicing systems. Lastly, ‘must-do I'T” projects are those that the company
just has to do, such as the new email archiving system and intranet expansion''. The
different types of IT thus determined the level of planning and analysis required. The
company-specified procedure for major and beneficial 1T investments involved the
project sponsor and his or her proposal development team building a thorough
business case and the preliminary identification of risks, benefits and costs and the
potential impacts on existing business processes. In the case of must-do 1T however,
planning and analysis was carried out much less rigorously and focused mainly on the

technical details of the proposed system.

" These three types of investment projects however, are not always mutually exclusive. An IT
investment can also exhibit any two or all three of the project characteristics. At SteelCo, any IT
over A$1 million was considered as a major project, regardless of whether it was also beneficial
and/or must-do. An IT project that was both beneficial and must-do was considered as a must-do
project.
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The issues and difficulties experienced by SteelCo during this phase of the decision
making process can be discussed in human, organisational and technical terms. With
respect to human-related issues, the differences in IT perceptions between business
and IT executives had been identified as significant in the past. Previously, a CIO was
instated for IT planning and decision making responsibilities. However, disagreement
often surfaced as to IT direction and priority, and how business goals could be
achieved through IT. This problem, according to the GGM, was attributed to the fact
that IT professionals tended to be more system-oriented. Their concept of strategic IT
as a major enabler for competitive advantage and wider organisational change was
conflicted with the lack of confidence in IT of the business executives. Eventually, the
position of CIO was removed, and SteelCo since followed a business-led model of IT

adoption.

GGM: IT professionals are very poor communicators... They are not
project managers by nature, they are not commercial people by nature,

very few of them have sold or made a dollar.

Organisationally, IT planning and prioritisation had been difficult at times given the
structure of the company. As the divisions ran autonomously, project sponsors tended
to focus on what was good for their own divisions rather than what was good for the
entire company, that is, a ‘silo mentality’. This emphasis on divisional benefits
prevented SteelCo from recognising and creating IT value at the organisational level,
as well as enforcing its established IT policies. Another negative aspect of a
decentralised decision input was that in order to win IT funds, the project sponsor
could be overly optimistic and tended to overstate the benefits of IT. In fact, the GGM
believed that project sponsors al/ways overstated IT benefits, intentionally or not, in
order to get approval. As a result, IT performance was often associated with
disappointment, further reducing the management’s confidence in IT. In terms of
technical issues, the major difficulty was to achieve a balance between budget and
project scope. There had been cases where project sponsors were too ambitious as to
what the systems should do, resulting in excessive development time and severe cost

overrun.
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Evaluation of Costs and Benefits

Evaluation is concerned with translating expectations of value into system
prioritisation and selection. At SteelCo, evaluation responsibility was assigned to the
IT Steering Committee. This section further explores the extent of evaluation at the
company, the approaches to evaluate IT investments, treatment of risks, and the issues

and difficulties experienced during evaluation.

The output of the initial planning and analysis tasks was an IT proposal submitted to
the IT Steering Committee for further evaluation. Depending on the types of IT,
namely major, beneficial, or must-do IT, the approaches to evaluation also varied
significantly within the company. Generally, major IT projects were always exposed
to rigorous financial evaluation due to the amount of money involved. The anticipated
IT benefits and costs, whether tangible or intangible, were often assessed
quantitatively, albeit not always easily and precisely. Traditional techniques such as
NPV, ROI and payback were among the most utilised assessment methods. Besides
financial evaluation, a significant portion of the evaluation effort was to develop a risk
contingency plan to address the possible external, internal and financial risks. External
constraints such as the laws of intellectual property, confidentiality, health and safety,
and environmental responsibility often required careful considerations. Internally,
risks were concerned with whether the IT would make a negative impact on current
business operations while being implemented, whether the benefits could be achieved,
and whether the company had the competence to do the project. Financial-wise, risks
were evaluated in terms of the direct and indirect costs associated with the IT, and
how such costs should be managed if they occurred. Thus, these risks were identified
in a questionnaire, guiding the IT Steering Committee to analyse their probability and
develop a full risk management plan. However, despite a considerable risk
management effort, the GGM conceded that it was not always possible to forecast all
potential risks and their impacts. Consequently, another way to reduce risks was

simply ‘not to be the first’ in terms of I'T adoption.
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In the case of non-major, beneficial IT projects, a less rigorous and consistent
appraisal process was applied. Although the development of risk management plans
was still required for these types of projects, they were often evaluated according to
their perceived ability to deliver benefits rather than rigorous financial assessment.
For example, the company had justified a sales and invoicing system based on the
perceived benefits of saving surface mail and providing more accurate invoices and
statements without actually having the extent of saving determined. As for non-major,
must-do 1T projects, the evaluation activities mainly involved a review of the
technical specifications and determination of a budget. As the GGM declared that
‘some of the things are not worth evaluating’, the size of IT projects appears to be a

dominant factor for evaluation at SteelCo.

The issue experienced at this phase of IT investment was related to the difficulties
with measuring and assessing IT benefits accurately. The GGM commented that it
was often difficult to ascertain whether a particular benefit was directly attributed to
IT or to something else. Technology such as the ERP systems often formed an
integrated part of the company’s processes and products, and IT benefits often became
diffused throughout those enhanced processes. Thus, separating systems from
business processes and determining their value accurately had been extremely
difficult. Another factor was that the extent of IT benefits simply could not be fully
understood up front. There were often cases of the realised return being much less
than anticipated, due to an inability to forecast rather than due to insufficient planning
or evaluation. With these growing problems of evaluation, the GGM estimated that
only half of all IT investments made in the past were evaluated, despite the existence

of a formal evaluation procedure written in company documents.

Selection and Implementation

The analysis of IT selection and implementation activities of SteelCo focuses on
issues relating to the criteria for IT selection, the preferred type of IT solutions, the
monitoring and controlling mechanisms, the responsibilities involved, the definition
of ‘end of project’, and the issues and difficulties experienced during this stage of the

decision making process.
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As indicated earlier, successful IT proposals at SteelCo were often those which were
able to demonstrate identifiable benefits or those that had to be made due to necessity.
Justifying an IT investment based on expected intangible or long-term benefits alone
was considered insufficient and dangerous. Once a proposal was approved, a project
team was assembled to develop detailed specifications and an action plan was
formulated to guide the selection and implementation activities. The responsibility of
the GGM at this phase was to supervise the project team and the progress of the
project, to ensure that every aspect of the project was under control. Besides the risk
management plan constructed earlier at the evaluation phase, other traditional project
controlling and monitoring mechanisms, including progress and budget reports,
milestones and deliverables were used extensively. For major IT projects, the Board

of Directors often took a direct interest and required regular reports of the status.

Whenever possible, the ‘buy’ rather than the ‘build’ approach to IT acquisition was
preferred for three reasons. Firstly, adopting standard technologies and systems was
important to ensure that they were able to work together. The gradual replacement of
legacy systems and the moving of their functions to ERP was one such example.
Secondly, using ready-made solutions meant that the responsibility for support,
training and system update was mostly transferred to IT vendors. Thirdly, ready-made
systems involved less risk and little development effort, allowing the company to

deploy IT more quickly and concentrate on its main business.

In relation to IT selection criteria, a weighting system was employed to rate the
available IT solutions in four categories — business, technical, financial and vendor.
Business-wise, the criteria were the extent to which the system was able to support the
business objectives and to introduce the least amount of disruption to the existing
operations. Technically, the system was evaluated against the functional requirements
in terms of compatibility, additional features and future updates. Financially, the cost
of purchase and the potential ongoing costs were determined and rated accordingly.
Lastly, the business-vendor relationship and the vendor’s reliability and reputation
were also considered. A final decision was then made by the IT Steering Committee
based on the scores. However, there had been occasions when a system had to be built
from scratch. One example was a system needed to process the information related to

the collection and payment of scrap. As there was nothing available in the
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international market that suited the way the scrap industry worked in Australia, this
system had to be developed by the application development and technical staff at the
BSG.

The end of an IT project was reached when the sponsor signed off the acceptance.
Although the project team and the IT Steering Committee were responsible for the
technical development and the implementation of the project, the project sponsor
ultimately had to ensure that the initial requirements were met. When the project
sponsor was satisfied that no more modification was needed and signed off the

acceptance, the project would officially go into the maintenance phase.

In terms of the difficulties experienced at this stage, cost overrun and excessive
project time were identified as being significant, and could be traced back to the
evaluation problems, as discussed in the previous section. When such problems did
occur, which was estimated to occur in a third of all IT projects, postponement,
feasibility review and limiting project scope were the common corrective actions.
Generally, until a re-evaluation was completed, no further resources would be added
to the project. Another issue identified was the frequent mismatch between vendors’
promises and expectations of the company. In particular, system functionalities were
believed to be overstated by IT vendors, leading to a false impression that problems
could simply be resolved through IT acquisitions. Furthermore, from a vendors’
perspective, the premise of IT was that it was not limited to business support but to
create future opportunities. In this way, IT vendors were not just selling technologies
or systems but also possibilities. As a result, there was an assumption that new
systems would automatically improve business processes or create some sort of
advantage, when invariably they did not. Without a change in the existing way that
business was conducted, the company had found little payoff from its IT investments.
Recognising this problem, the GGM indicated that there was a growing attention on

business analysis and process reengineering within the company.
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Post-implementation Evaluation

This section discusses the post-implementation evaluation phase of the IT investment
process at SteelCo in terms of the extent, purpose and timing of post-implementation

evaluation, and the issues and difficulties experienced during this particular stage.

Similar to pre-investment evaluation, post-investment evaluation had not been carried
out in a systematic and consistent manner. Although budget and project time spent
had been the two common post-audit criteria, the extent and the purpose of post-
implementation evaluation were again dependent on the types of projects being
evaluated. Generally speaking, major 1T projects were always post-audited against
their initial business cases by the internal audit department of the BSG. In particular,
they were evaluated with respect to original objectives, benefit delivered against
benefit anticipated, budgeted against actual expenditure, technical soundness of IT,
and required changes in business processes and IT policy. For beneficial and must-do
IT however, post-audit activities were performed less often, and centred mostly on
whether the system had been delivered on time and within budget. These differences
in the extent of evaluation were apparently attributed to project size, as the GGM felt

that evaluation effort could be better spent elsewhere in some cases.

GGM: It’s not worth doing (i.e., to audit all investments), otherwise you
spend all your time checking and double checking and you actually got a
business to run. All these things cost, if you are going to evaluate every
project, you’ve got to have people to do it. Is that going to make you

money? No.

Thus, while there was willingness to follow the established post-implementation
evaluation practice, organisation culture proved to be resistant. When post-audits did
occur, they were normally carried out within six months after project completion.
Further evaluation was very rare unless a major flaw was identified during the first
audit. The company also had no identifiable policy or procedure in relation to benefits
delivery and management. Benefit realisation responsibility was largely left to the

individual project sponsor. Moreover, although some effort from the audit department
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had been directed to organisational learning, the sign-off of acceptance essentially
indicated the ‘case closed’ of a project, allowing the management to move on to the
next one. Thus, a common conception towards poor performing IT was ‘got to live
with that’ and hopefully the same mistakes would not be made again. In this way,
rather than knowing why the implemented system had not performed as expected, the

weakness in the system was often the reason for future IT investments.

9.3.4 The Outcome of Decision Making

The outcome of decision making at SteelCo can be analysed in terms of the perceived
value and success of past IT investments. The factors contributing to IT
success/failure and the areas of the decision making process that can be improved as

suggested by the interviewee are also examined in this section.

IT success at SteelCo was basically meeting the initial project requirements. An IT
investment was thus considered good value if it performed as expected without
incurring an unacceptable level of ongoing costs. It was estimated that most of the IT
projects implemented in the past few years had been successful and none had totally
failed or been abandoned. However, given the problem with measuring IT benefits
accurately, the GGM also conceded that IT success was often based on approximation
and the value judgement of the management and project sponsors rather than concrete
evidence. In contrast, IT projects prone to delivering poor value were identified to be
the ‘very expensive ones.” One example was a A$20 million IT project which was
found to be disruptive to existing business practices, plagued by numerous
compatibility issues, and having an unsatisfactory cost/performance ratio. The failure
of such ‘strategic’ projects therefore had much significant financial impact on the
company. It was such failure that further reinforced the risk-averting approach to IT

investment of the company.

For SteelCo, the main reason for IT success was attributed to having realistic project
scope. As the GGM observed, regardless of what system, the acquisition must fit the
IT purpose and use of the company, and that purpose was to build a support

infrastructure for the business and to ‘let fewer people do the same things.” Besides
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being realistic, scope must also be correctly identified and agreed upon by the
stakeholders involved — sponsor, project manager, project team, IT steering
committee, management and users. Without this step, cost overrun, excessive
development period, poor system usability and user resistance had all been suggested
as the major problems associated with IT adoption. Indeed, the suggested inhibitors to
IT success were directly opposite to these success factors: inadequate planning due to
lack of planning effort or lack of knowledge of how to plan, a lack of understanding
and communication among stakeholders, and users not following IT policies and

rules.

With respect to the quality of the existing decision making process, although not
being performed systematically and consistently, the process was considered as
satisfactory and fit the overall purpose of the company. Looking ahead, the company
has no plan, at least in the near term, to change the way IT had been used and the
existing IT adoption principles. The supportive function of IT was likely to remain
important. As the GGM contended, ‘we are pretty comfortable with how we do things

now’ in terms of IT.

9.3.5 Further Analysis and Summary

The case study provides insight into the organisational practice of IT investment
decision making of SteelCo and the contextual variables affecting the adopted
decision making content and process. The purpose of this section is to summarise the
major findings from the case study, and to identify the important decision making

issues and their implications.

By looking at the external context of SteelCo, it was clear that the company operated
in a volatile and competitive environment. Although the company had been able to
maintain a strong position in the market in the past, environment uncertainty saw the
need to reinvent the business through expansion and diversification. However, despite
a general desire to exploit technologies in order to achieve business goals, IT was not
considered a priority and IT value was generally suspect. The lack of confidence in IT

thus limited its function to supporting and enhancing the current business operations,
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while the more strategic element of IT was either ignored or unrecognised. At the
company, IT decisions were made jointly by both business and IT executives of the IT
Steering Committee. The decision to invest was not guided by any identifiable
strategy; rather, it was often based on the need to solve specific business problems,
necessity or competitive pressure. In this way, the company was very clear on the
need for a compelling business case for any IT proposal, and the decision making

process could be characterised as rational and largely free from internal politics.

Given the emphasis on IT functionality, the role of the IT Steering Committee was not
about developing a company-wide IT strategy but to realise the different IT needs of
the divisions. The majority of the IT proposals were initiated by division executives or
managers, and IT planning was carried out locally at individual divisions. As a result,
planning and analysis tasks were in fact concerned with building specific business
cases for IT proposals, rather than strategic information systems planning (or SISP,
e.g., Premkumar and King 1992; Baker 1995). The negative effect of localised IT
planning was obvious, in that enthusiastic project sponsors often became too
optimistic about what could be achieved through IT, leading to unrealistic IT goals.
Another planning-related issue was the inconsistency with which IT planning and
analysis was performed. Although major IT investments often involved rigorous

planning effort, the same effort was rarely seen for smaller projects.

Similarly, the extent of evaluation also depended on project size. Evaluation was most
frequent when a large amount of money was involved. As IT was mostly seen as a
service rather than a fundamental enabler for business change, the focus of evaluation
was primarily on costs and risks rather than benefits. Therefore, this had led to the
reliance on assessment methods based on economic measures, regardless of the
different purposes of projects. In fact, not only the same financial appraisal techniques
were used to evaluate the different types of IT, IT was also evaluated in the same way
as other capital investments, for example a machine, might be judged. It was
suggested that the company would ‘run the risk of investing in the wrong thing’ if
different assessment methods were used. Other than economic measures, managerial
reasoning also appeared to be another common approach to evaluation. If the value of
an IT project was perceived to be greater than its costs, a detailed evaluation was

often considered unnecessary. As a result, the role of evaluation was minimised, and
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the purpose of evaluation was often to substantiate IT decisions that had already been
taken. The fact that only half of all IT investments were evaluated despite the
existence of a formal evaluation procedure might largely explain the unsatisfactory IT

performance and management’s lack of confidence in IT.

Compared to other stages of the IT investment process, the IT selection and
implementation phase was found to be most methodically performed, guided by a
standard set of selection criteria and an established project management procedure. At
this phase, the feasibility of the project continued to be assessed in terms of costs and
time to completion. In the case of major problems during implementation,
postponement and feasibility re-evaluation appeared to be the common corrective
actions. Finally, once the acceptance was signed off, the responsibility for the system

was officially transferred to the project sponsor.

An analysis of the post-implementation evaluation process of the company also
revealed a limited review effort. The reasons for non-evaluation included post-audit
was considered to be unnecessary if the system was implemented according to the
plan, the assessment of benefits was too difficult, and post-audit was considered to be
too costly. On the other hand, given an inadequate level of pre-investment evaluation,
the lack of consistent post-investment assessment is perhaps not surprising. Another
observation made was that there was a lack of any clear benefit delivery and
management methodology, where benefits from the implemented systems were
further and continued to be identified, planned for, and achieved (Ward et al. 1996;
Farbey et al. 1999b). Post-evaluation by itself was mistaken to be such a
methodology, and ongoing assessment of IT projects was rare. The lack of a
methodology was also explained by an absence of benefit realisation responsibility.
The post-investment role of the IT Steering Committee was confined to ensuring that
the acquired IT operated as specified in the original proposal. Once the system was
transferred to the project sponsor, it had little interest in the ongoing performance of
the IT and made little attempt to assess IT impact on the entire organisation. Thus, by
not taking into account the possible lags of IT benefits due to organisational learning
and adjustment (e.g., Brynjolfsson 1993, McNamara and Bromiley 1999), searching

for an immediate IT return might result in disappointment.
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In summary, the IT investment decision making practice and context of SteelCo was

identified as having the following characteristics:

e [T acquisition was guided by a reactive, ad hoc approach rather than an
established IT strategy or plan.

e An emphasis on satisfying divisional IT needs rather than company-wide IT
planning.

e A general lack of IT confidence; IT adoption was not linked to business
processes reengineering and IT was used mostly to automate the way things
were done.

e The established formal procedures for the four stages of the IT decision
making process were not enforced, and project size was the dominant factor in
determining the extent to which those procedures were followed.

e The identification and measurement of benefits remained difficult. Given the
increasing complexity and integration of IT into the business, evaluation effort
was centred on IT costs and risks rather than benefits.

e Post-implementation evaluation was not carried out consistently and review
effort was concentrated on systems themselves rather than their impacts at a
broader organisational level.

e There was a complete lack of benefit realisation methodology.

9.4 FoodCo

This section presents the case study of FoodCo concerning its decision making
practice and context. The sequence of case analysis is similar to that of SteelCo

presented in the previous section.

9.4.1 The Interviewee and Company Background

FoodCo is one of Australia’s largest manufacturers and wholesalers of food and

beverage products. Its parent company, located overseas, is also one of the world’s
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top three food and beverage companies, with factories or operations in almost every
country around the world. Today FoodCo employs over 5000 people at its 11
manufacturing, sales and distribution sites across Australia. Similar to SteelCo, each
division has a lot of autonomy and operates independently from one another. A
General Manager is appointed to each of the divisions to oversee the business units
within, including Operations, Product Application, Services and Engineering
Department (SED), Finance and Maintenance Group. Supporting all the business
divisions are the common service units at the company head office, such as Corporate

Affairs, Sales, Information Services, Human Resources and Marketing.

Different from SteelCo however, most of the IT investment initiatives of FoodCo
were originated from division specialists rather than a centralised mode of IT
investment approach. The planning, evaluation, selection and implementation
activities were all carried out locally at divisional level by the SEDs. As a result, it
was considered more appropriate to conduct this case study with a division decision
maker who was actually involved in the investment process, rather than the corporate
IT executive whose role was to authorise investment proposals. Hence, the particular
participant for the interview was the Senior Project Engineer (SPE) leading the SED
of the Confectionery Division, which was the largest of all in terms of operation, and
which consisted of four manufacturing plants. The SPE handled all the IT and other
capital investments of the Division and his role in the IT investment process is

described next.

Essentially, the role of the SPE involved the provision of IT and engineering solutions
to business problems or opportunities identified in the regular review of the division’s
operations and performance. When such an issue was recognised — for example, one
associated with production, product development or maintenance — the SPE would set
out to investigate how it could be best resolved. If an investment or spending was
warranted, a project brief was subsequently developed, entailing the business case,
design concept and initial specifications. At the detailed evaluation phase, the
feasibility of the initiative was further assessed, and the associated benefits and risks,
resources required and the forecasted completion date were estimated. Additionally,
as IT spending at FoodCo was budgeted annually, competing projects within the

division were also prioritised before the most attractive proposal(s) was sent to head
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office for further approval. Successful application allowed the SPE to move on to the
project development and implementation phase, while unsuccessful proposals could
be resubmitted for consideration in the next budgeting cycle. Eventually, the
implemented project was post-audited by the corporate audit team, and the SPE was
responsible for reviewing the audit report in order to ensure that the project operated

as planned.

Given that the company’s business was highly consumer-oriented, the adoption of
high technologies can be described as market-driven, characterised by the need to
satisfy constant and changing consumer demands. As a result, a significant proportion
of IT effort had been directed to ensure that current business operations were adequate
to support these objectives. In this way, technology was often geared towards
improving efficiency and productivity, costs reduction and improving information
availability and accuracy. Furthermore, due to budgetary constraints, investments
associated with recognisable benefits or return were often given higher priority. In
fact, the investment guidelines of the company documented that while long-term
development was preferred, the company ‘does not lose sight of the necessity to
improve short term results and remains conscious of the need to generate a sound
profit each year.” Organisational culture thus appears to be an important contextual

variable in IT investment decision making.

When asked about the personal view of IT, the SPE responded that technology was
most useful for process automation. Using IT for strategic purposes required a
substantial change in the existing way of doing business, which was considered very
difficult given the size, complexity and power structure of the company. Another
interesting remark was that a non-IT solution was generally preferred if a problem
could be approached by both IT or non-IT solutions, as IT was considered less
‘controllable’ and predictable than say, a machine. It seems that IT is still regarded

with a certain degree of suspicion by managers.

In terms of the usefulness of the IT decision making theories and evaluation
techniques in literature, it was suggested that they might be useful but have limited
applicability at FoodCo for two reasons. Firstly, the prioritisation of competing

projects required that standardised planning and evaluation procedures were followed.
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The use of a spreadsheet program consisting of a set of financial and risk criteria was
expected during evaluation as a means to achieving objectivity. Although intangible
benefits were sometimes acknowledged, they were never sufficient by themselves for
justification purposes. With established policies in place, other forms of decision
making practice were thus considered unacceptable. Secondly, many IT initiatives
were developed because there were obvious benefits, therefore making the decision
was a relatively straightforward exercise. For example, if a system was able to reduce

inventory by half, rigorous justification was less needed.

9.4.2 The Context of Decision Making

The context of decision making can be discussed in terms of the external
environment, organisational environment, IT environment and the internal political
environment of FoodCo. Each of these environments is discussed in the following

subsections.

External Environment

Although the main customers of the products and services of FoodCo were local
consumers in Australia, the company also exported to countries in Asia, the Middle
East and Africa. Competitively, the company had a lot of market power due to a long
history of local operation and a diversity of products. Despite the fact that the two
closest local competitors were also large multinational firms, in 2004 FoodCo ranked
first in the food and beverage industry while sales of confectionery ranked second
nationally. Financial data in the past six years also indicated that the company had
been profitable, with average annual sales of over A$2.3 billion and a projection of

AS$3 billion in the next few years.

In spite of being competitive, the performance of the company was also prone to
external influences. In particular, the external environment in 2004 was characterised
by higher input costs and a slow growth of key product categories. Higher input costs

were attributed to a reversal in the trend of flat or falling raw material prices, and a
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substantial increase in the price of crude oil. The combined effect was a significant
rise in production and plastic packaging costs, leading to a reduction in the profit
margin. A slower growth in sales was attributed to tough competitive conditions and
changing consumer sentiment. Financial data showed that while the demand for
chilled dairy and confectionery products continued to be strong, there was a marked
decrease in beverages sales from the previous financial year. Even so, it was
documented in the company report that the company would continue investing in
brands and market positions despite those negative events. The effect of higher raw
material and packaging costs was identified as being temporary and absorbable by the

company.

Organisational

FoodCo’s corporate strategies were guided by several principles, the consumer being
the core. Of the four established strategies, three were consumer-related, focusing on
product innovation, product availability and consumer communication. The essence of
these strategies was to provide innovative products that were easily recognisable and
accessible by consumers through intensive branding and marketing. Driven by these
strategies, acquisition activities and divestment of manufacturing assets and processes
had contributed to the growth of the company over the years. The expansion into the
pharmaceutical, cosmetics and pet care businesses were instances of the company’s
acquisition and alliance policy. Whereas the first three were consumer-oriented, the
fourth strategy emphasised internal operational efficiency, which dealt with
transforming raw materials into finished products in stores in the most efficient and
least expensive way. With the sheer number of processes and product lines, managing
information and processes adequately had become a challenging issue, and efficiency
improving and cost saving initiatives were constantly being looked at to support areas

such as manufacturing control, lead time, product design and sales and distribution.

The organisational structure of the company was introduced earlier in the background
section. At the corporate level, there was a CEO, with Directors of various business
departments such as Information Services, Finance and Marketing. At the division

level, the General Managers were appointed by the CEO and were responsible for the
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operation and performance of their respective divisions. The numbers and functions of
the business units varied from division to division according to the products being
manufactured. However, each division would had a SED responsible for continuous
improvement, looking at potential IT and capital investment initiatives. In terms of
business culture, the company’s documents specified a more pragmatic than dogmatic
approach to business where decisions were based on facts and realistic goals. The
objective was to create sustainable benefits for shareholders and consumers. To do so,
employees were expected to commit to a strong work ethic, professionalism and
accountability for their actions. Indeed, the SPE described the authoritarian culture of
the company, where the conduct, responsibilities and performance of both
management and employees were governed and enforced by clear organisational

regulations and policies.

IT-specific

Being a large manufacturer, the amount of information that required processing in
order to ensure the optimum level of efficiency and market response was
considerable. Information accuracy and availability was critical to the operations of
the company, whether the information was related to manufacturing processes,
inventory and location of goods, store orders, delivery status, or customer inquiry and
feedback. However, similar to SteelCo, there appeared a lack of any identifiable IT
strategy. Although the SPE commented on the existence of an investment guide and a
formal IT planning procedure, these had little to do with the existence of an actual
strategy. The approach to IT investment, as the SPE pointed out, was identified with
the four corporate strategies as discussed in the preceding section. The emphasis of IT
was to enable product development, improved time to market and consumer
satisfaction. Thus, the adoption of high technologies at FoodCo was described as

business-led rather than technology-led, gearing it towards measurable initiatives.

The SPE provided an example of how corporate strategies gave substance to the
realisation of an ERP system. In 2001, the management of the company became aware
of the problem of data and process duplications as a result of localised technologies

and systems. In addition, the growing complexity of operations and the size of the
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company had made operational efficiency a serious issue, highlighting a lack of
common systems to process and manage information. In response, the company began
to look for a system capable of creating a business process architecture that allowed
enterprise-wide business activities to be centrally managed but still accessible by
individual divisions and business units. Guided by the efficiency principle of the
corporate strategies, two objectives were defined for the system — harmonisation of
business best practices and data standardisation. More specifically, the system was to
provide a common administrative and management structure and was to establish
standardised coding for items including raw and packaging materials, finished goods,
vendors and customers. By standardising the back end of the business, it was
anticipated that the company would be more flexible at the front end in terms of
brands, channels and customers. In the end, a customised ERP was developed in
conjunction with the German ERP vendor, SAP. Pilot test had shown that active
supplier records and materials records were reduced by 72 and 39 percent
respectively. The system was first introduced in 2005 with full implementation and
training expected in 2006. By then, it will be used by all the operations around

Australia.

Thus, it can be seen that despite a reactive approach to technology adoption and a lack
of clear IT strategy or direction, FoodCo was able to create benefits in improved
efficiency and cost saving terms. The importance of a compelling business case for IT

adoption is again seen here.

SPE: The decision making process is heavily influenced by business
conditions. It’s always going to be a business decision... Of course you
can spend on niche or bleeding edge technology, but money spent on
those technologies is dead money. We try to go with already standardised,

proven technologies and equipment with all the support we can get.

The function and composition of the IT department of the company can be discussed
at two levels. At the corporate level, the primary role of the Information Services unit
at the head office was to build a company-wide IT infrastructure and to provide the
necessary technical support and maintenance to ensure its proper operation. This

typically involved network administration, database management, a helpdesk,
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application development and technical assistance to divisions on request. Division-
wise, each SED was responsible for the planning, evaluation, implementation and
maintenance of technologies and systems in their divisions. This particular
configuration of responsibility was deemed useful in delivering local responsiveness,
as division specialists who were close to the operations and products had the best
knowledge with which to determine investment initiatives. Within the SED, the SPE
was also assisted by a group of analysts, engineers, project managers and technical
and maintenance personnel, amounting to approximately 30 staff in the case of the

Confectionery Division.

In terms of the major IT in use, each division had its own array of systems. However,
many of these localised systems will be made redundant once the aforementioned
ERP becomes fully operational. The new system utilises all modules from SAP,
including R/3 (finance, commercial, manufacturing, human resources), APO (supply
planning), BW (management reporting) and CRM (customer relationship
management), and will represent half of all efficiency programs of the company from
2006. With respect to IT policies and programs, described earlier was an
organisational culture characterised by enforced rules and policies. These policies
ranged from high level standards such as business best practices, investment guide,
project management and efficiency and performance reporting, to lower level
standards such as network access statements and employee self-assessment sheet.
Moreover, given external constraints such as government regulations, Standards
Australia, and particularly the relationship with unions, having clear policies in place
was not only to ensure employees understood their responsibilities, but also to ensure

they performed their duties accordingly.

The IT-business unit relationship at the company was relatively constructive. With a
localised investment decision making approach, divisions were free to plan for
investments that would best provide the solutions to their identified problems. The
fact that final approval of proposals had to be made at the head office also minimised
the possibility of misunderstanding between the corporate and division managements
concerning the direction and purposes of the investment initiatives. Within the
Confectionery Division, the SPE had frequent contacts with other unit managers, as in

many cases they were also involved in the investment process. Furthermore, the SPE

262



regularly attended internal conferences and seminars concerning business planning
and investment acquisitions, which were held locally by FoodCo and internationally

by its parent company.

Political

While submitted investment proposals required final authorisation from the Director
of Information Services and the Director of Finance due to a planned annual budget,
the decision structure of FoodCo mostly followed a distributed model where divisions
were able to pursuit their own investment initiatives. There was no dollar limit to the
investment proposals the SPE was able to put in, which could range from hardware
replacement to building a new manufacturing system. Thus, characterised by localised
decision inputs and centralised decision rights, the IT governance of the company was
described as a federal style (Weill and Woodham 2002; Broadbent 2002). In terms of
internal political pressure and the power of stakeholders, it was suggested that
although reaching consensus concerning the priorities of competing proposals and
issues related to system design was sometimes difficult, such problems were often
resolved constructively. Furthermore, the emphasis on operational efficiency as
explicitly stated in company documents allowed an objective approach in deciding on
the value of an investment. Hence, it is argued that the dominant style of the decision
making process of FoodCo was that of both rational and necessary. The new ERP and
the recently installed computer software used to control and monitor the temperature

of the coolant system were examples of rational and necessary decisions.

9.4.3 The Content and Process of Decision Making

The external and internal environments and their effects on the decision making of
FoodCo were introduced in the previous section. The following subsections further

discuss the content and process of IT investment decision making of the company.
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Planning and Analysis

Technology-aided manufacturing and operations that enabled quicker product
development and production had always been a critical component of FoodCo’s
strategy. The company recognised that technologies were essential in creating a
favourable business environment where customer demands could be met responsively.
However, the focus on efficiency improvement and cost saving suggested a reactive,
problem-solving approach to IT investments. Furthermore, competitive pressure was
also found to be a significant factor for IT adoption, where IT was perceived as a

strategic necessity rather than a source of sustainable competitive advantage.

SPE: Innovation and branding are obviously our strategies but they have
more to do with R&D and marketing than IT. So the role of IT here is to
automate, and standardisation [of information and technologies] is very
important... If our competitor can produce 1000 units a day but our
system can only manage 500, then obviously we will have to look at ways

to correct it.

Compared to SteelCo where the occurrence and the extent of planning and analysis
activities performed were dependent on the size of the investment, the organisational
policy of FoodCo required all proposals, whether to add new capability or to maintain
existing capability, to be supported by well-developed business cases. A manual
specifying the content and format of a proposal was expected to be followed across
the company. Generally, an investment opportunity was either identified by the SPE
during the regular performance review or was proposed by other unit managers of the
division. Together the SPE, assisting staff in the SED, and the project beneficiary
(often represented by the manager of the unit) defined the logical steps in solving the
identified problem. An initial project brief was also developed containing the business
case along with the preliminary identification of the requirements of the system, a
budget and the anticipated benefits. This planning and analysis process was often
iterative until the proposed project was thoroughly reviewed and agreed upon, which
could take one week or one year to complete, depending on the size of the project. For

instance, if a buy-in was being considered, the planning process was basically simple,
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involving the SPE, the unit manager and the technical team, and together they made
the decision to buy. For larger projects, a project team would have to be set up for the
duration of the project, drawing people from other relevant units such as product
application, marketing, finance and maintenance to ensure that input and

specifications were obtained and made clear to everyone involved.

The difficulties experienced by FoodCo during the planning and analysis phase were
mainly on the technical side. In particular, the importance of standardisation required
system compatibility and interoperability to be considered carefully. This was not just
to ensure the working of the proposed system, but also its ability to accommodate
future expansion. Indeed, there were cases where the company was locked into using
products from certain vendors because of the reliance on particular technologies or
systems. Consequently, change and growth had become very difficult without a
significant redesign of the overall system or process. As a result, a considerable
planning effort by the company followed, involving the assessment such issues so that

the system being planned would be adaptable for future changes.

Evaluation of Costs and Benefits

With developed project brief and initial estimates of costs and benefits, proposals
deemed feasible were subjected to further financial assessment at this phase. A
standardised spreadsheet program containing a list of financial criteria, expressed in
terms of saving and payback period, was used to evaluate the attractiveness of the
proposals. Although the calculation of exact return was admittedly difficult, cost
savings were often determined through approximation. For example, a time and
attendance system was being developed to track the locations of employees and
record the time they visited or exited certain areas of the plant by the use of magnetic
cards. The system cost A$240,000 and the annual return was estimated to be
A$200,000 through improved productivity and a simplified payroll procedure. While
these numbers probably did not reflect the true costs and benefits of the system, they
were considered close enough for justification purposes. Given a short payback period
of less than two years, this system was considered feasible and was given a high

priority.
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On the other hand, although all proposals were subjected to financial evaluation, not
all were approved on financial grounds. In many cases, approval was given because of
the necessity or the perceived value of the project. If a compelling business case could
be presented and user commitment was obtained, the investment initiative would be
considered as feasible. Thus, while the evaluation techniques used were the same, the

focuses of evaluations were very different according to the nature of the project.

SPE: We invest a lot of money in terms of hygiene and preventing people
from injury. Is this sound investment with good return? If you talk about
tangible benefit like reduced injury we can just invest in robotics. But |

can’t always think like that and we have to look after employees’ welfare.

At this phase, risk analysis was also carried out by the SED as part of the assessment
process, focusing on the technical and financial aspect of the proposed project.
Technical risks were assessed with respect to issues such as system design,
complexity, compatibility, technical competence of the project team, ease of
maintenance and user training. Based on the result of technical evaluation, a full risk
management plan was subsequently developed and was later used during the project
selection and implementation phase. On the other hand, financial risks including
potential cost overrun and ongoing costs were estimated quantitatively and translated
into a dollar value, representing an adjustment to the cost of the project in the
spreadsheet program. This risk analysis process was also guided by an established

procedure, though the content and detail of analysis varied for different proposals.

Apart from the difficulty of quantifying IT costs and benefits accurately when
carrying out financial assessment, the SPE regarded the overall evaluation process and
techniques adopted as satisfactory. With an investment approach that was in line with
the corporate strategies and technological maturity, evaluation was suggested to be

relatively realistic and rarely were benefits overstated.
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Selection and Implementation

With the approval of a proposal, the SPE and the project team were able to begin the
selection and implementation process. Generally, ready-made solutions were
preferred as they facilitated standardisation and were often cheaper to rollout. In this
case, a list of selection criteria was used to determine the most appealing technology
or system in terms of features, costs involved, training and support and vendor’s
reputation. Based on the overall weighted scores, a solution was chosen and
implemented. If the proposed system was unavailable in the market or required
custom redesign to fit the specifications, the established system development
guidelines would allow the project team to carry out the development tasks.
Additionally, external consultants and contractors were also brought in occasionally

for detailed system design and implementation activities.

The control and monitoring mechanisms used during the implementation phase were
also in accordance with traditional project management techniques. Deliverables and
milestones were identified and budget and project status reports were reviewed
regularly by the SPE to ensure that the project was being developed and implemented
as planned. For larger investments, project progress and ongoing feasibility would be
closely monitored and scrutinised by both divisional and corporate executives, so that
appropriate actions could be taken in the events of escalating costs, excessive
development time or changing business needs. There were cases where the
development of approved projects was pushed back for up to a year due to changes in
business priorities. In the case of cost overrun, the company would generally be
willing to spend an extra five to ten percent of the original cost estimate before

postponing and re-evaluating the project.

Once the system was operating according to the initial specifications and no further
modification and testing were requested from the business unit(s) where the system
was installed, the project development process would come to a conclusion, allowing
the SPE to officially sign off the project. However, the SED would continue to
provide the necessary training, update, and support to ensure the proper function of

the implemented system after the handover. In terms of the difficulties experienced at
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this stage, cost overrun and excessive development time were recognised to be
problematic. Another issue raised concerned the use of proprietary products from
specific vendors. A new technology or system purchased elsewhere might render the
existing systems unusable. Furthermore, designing a new system to work with those
proprietary technologies was often difficult without support from the original vendors,

thus lengthening the development process.

Post-implementation Evaluation

Following official handover and acceptance, the post-implementation review would
be conducted by the corporate audit team to ensure that the system claimed to do was
in fact, working as anticipated. Specifically, the emphasis was on comparing the
predicted benefits and costs of the system as specified in the submitted proposal
against those realised. This phase usually took place within six months of the project’s
completion, though in some cases a longer interval was acceptable to allow the system
to ‘sink in’ so that the benefits became more visible. However, ongoing post-
implementation reviews were rare if the system operated as planned. Due to a
localised investment approach, organisational impacts following a system introduction
were understood from an improved efficiency point of view, but little attention was
given to lessons learnt or changes in business processes. Furthermore, there also
appeared to be a lack of benefit delivery and management plan within the company.
While formal post-implementation reviews facilitated benefit identification, it did not
specify the management action needed to allow the realisation of full benefits. As a
result, IT benefits were often approximated, and poorly performed projects were

accepted as they were.

9.4.4 The Outcome of Decision Making

At FoodCo, IT success was defined in terms of the system meeting the scope.
However, a successful investment was only considered good value if it was delivered
within the planned specification and the authorised resources. Therefore, although it

was suggested that the majority of projects implemented in the past were successful,
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some of them were poor value because they were not delivered on time, within budget
or both. It was estimated that two-thirds of all IT investments were able to meet both
of these criteria, and those that did not were often large projects with complex and

extensive system requirements.

The SPE attributed the success of past projects to a pragmatic investment approach
and having well-defined project specifications. The emphasis on improved efficiency
and cost savings had enabled the company to select and prioritise investments that
best supported the business and its established strategies. Another success factor lay in
adequate and ongoing user training and development. It was pointed out that training
was crucial not only for the correct operation of the systems, but also to ensure that
employees were well-prepared for the changes in work practice brought about by the
new investment project, thus minimising any potential adverse effects from the

introduction of technologies.

In overall terms, the SPE expressed satisfaction with the adopted IT investment
process and evaluation techniques. Although conceding the fact that determining the
exact value of IT was still difficult, it was suggested that the company had not had too

many problems with IT adoption.

SPE: We are pretty realistic about technology, I haven’t seen any
investment wasted here though there is actually one in another factory...
We do planning and evaluation but we also accept the fact that not every

business decision made will end up in the best possible way.

9.4.5 Further Analysis and Summary

The external environment of FoodCo was characterised by strong competition from
both local and international manufacturers of foods and beverages. With a relatively
comfortable market position, constant changes in consumer demands had led to the
formulation of business strategies of which product innovation and availability,
customer relationship and extensive marketing were centred. Aiding these strategies,

technology had become a critical component in creating a responsive and efficient
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business and manufacturing environment. Automation, standardisation and cost
saving had thus been the recognised IT adoption principles. Rather than a centralised,
corporate-level IT investment process, FoodCo adopted a localised approach where
individual divisions carried the responsibility for IT planning, evaluation and
implementation. Despite an absence of any IT strategy, the explicit emphasis on
operational efficiency enabled the divisions to pursue investment initiatives along this
line. With a pragmatic investment approach based on rational needs and necessity,

internal politics had not had a significant effect on IT decision making.

In the company, IT investment practice at all stages was guided by formal procedures
and policies. The main tasks involved in the planning and analysis phase were to
identify appropriate technical solutions for recognised problems. The emphasis on
technical details saw very little effort being given to organisational considerations
such as system impacts on the business or process reengineering. After the initial
planning process, projects deemed feasible were subjected to further financial
evaluation. Assessment of risks was also carried out whenever possible, and risks
were expressed quantitatively as adjustments to the costs of project. Intangible
benefits were also considered at times, but they were rarely quantified and were
considered sufficient for justification purposes. Also observed was that while all
proposals were subjected to financial evaluation, not all were approved on financial
grounds. Necessity and perceived IT value were again cited as reasons for IT
acquisitions. On the other hand, the use of logic reasoning further highlighted the

shortcomings of financial evaluation techniques.

The selection and implementation of approved IT initiatives was relatively
straightforward at FoodCo. Traditional project management techniques and ongoing
feasibility studies were common project quality assurance mechanisms. However,
being on time and within budget delivery was often found to be difficult, where one-
third of investments made failed to meet these two criteria. Following a successful
implementation, the post-implementation evaluation effort was concentrated on
verifying benefit achieved against resources spent, and that the system operated as
specified. Once the audit team had completed the review, it was left to system owners
to manage technology effects, business changes and the realisation of ongoing

benefits. The lack of a clear benefit realisation process and responsibility thus not
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only reduced potential return from IT investments, it also discouraged organisational

learning from which guidance for future IT opportunities could be derived.

In summary, the IT investment decision making practice and context of FoodCo

exhibited the following characteristics:

e IT acquisition was guided by a reactive, ad hoc approach rather than an
established IT strategy or plan.

e A strong emphasis on operational efficiency, IT was most useful for
automation.

e Localised IT investments resulted in system and data duplications and limited
company-wide benefit realisation and management.

e Formal procedures were expected to be followed throughout the entire IT
investment process. However, the focus on technical details had left
organisational issues insufficiently considered.

e IT assessment methods were predominately based on financial measures.

e The scope of post-implementation evaluation was narrow, concentrating on
the technical performance of the systems.

e There was a complete lack of IT benefit realisation methodology.

9.5 ConsultCo

This section presents a case study of ConsultCo concerning its decision making
practice and context. The sequence of case analysis is similar to that of the two case

studies presented in the previous sections.

9.5.1 The Interviewee and Company Background

ConsultCo is an independent member of a network of accounting and consulting
firms, representing the world’s fifth largest organisation of its type. Nationally, the

network offers the expertise of more than 90 partners and 900 staff, while the global
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network has 600 offices in 100 countries and more than 22,000 staff. ConsultCo
specialises in providing a comprehensive range of business advice and financial
services, employing 300 people including specialists from every major business
discipline, ranging from IT advisory, corporate finance, taxation, superannuation,
business consulting and management, audit and assurance, to human resource.
Structurally, the company has four Directors, one General Manager, and about thirty
senior partners responsible for different specialised services. With respect to IT
investment, whereas there were well-defined decision making personnel and
responsibility at SteelCo and FoodCo, ConsultCo had a more flexible approach to
decision making. Generally speaking however, the General Manager was responsible
for the technical side of IT, such as maintaining IT infrastructure and implementing
application software and computer hardware. On the strategy side, the company had
what was called a Web Services Strategy Committee (WSSC), which was responsible
for guiding major IT initiatives and formulating IT direction. Therefore, this case
study was conducted with the head of the WSSC, who was also one of the Directors —

the Director of Information Systems Consulting (DISC).

The DISC had two major roles at the company. Externally, the DISC had had fifteen
years’ experience in consulting service for businesses and government agencies,
particularly in the area of IT strategy development, the evaluation and assessment of
IT projects, and knowledge management and information governance. Internally, the
DISC resided as a member of the Executive Committee and played a major role in the
company’s web services strategy and software development. The emphasis on web
services strategy was particularly important because being a service type firm, the
focus of IT adoption was geared towards efficient information sharing and work
management over the intranet and extranet. As a result, the IT needs of ConsultCo
were much more application-centric and connectivity-oriented than SteelCo and
FoodCo. Comparatively, its investment process was also more straightforward than

that of those two case firms.

IT investments of ConsultCo could be grouped into two basic types, operational 1T
and optional 1T. Since the requirements for operational IT such as computer
equipment and software purchases were comparatively predictable, the sourcing of

routine IT needs was simply taken out from the operating budget without much
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planning and evaluation. For optional IT such as CRM application and APS
(Advanced Productivity Software) however, the DISC would have direct input into

the decision making process.

Typically, optional IT initiatives were put forward by partners who recognised the
need, though such opportunities were also raised occasionally at the yearly strategy
conference involving all the partners and Directors as part of the business planning
cycle. However, before a proposal could be submitted to the WSSC, a partner or
senior manager would have to endorse the project and go through the business case
development process as specified by the company documents. The business case was
required to identify how the proposed IT would support the business goals, how well
it would be integrated into existing work practice, a summary of the actual
requirements, and the likely financial costs and benefits. Once submitted, the WSSC
was responsible for project appraisal and risk assessment. Taking into consideration
the business priority and an annually planned budget, feasible proposals would be
approved by the Executive Committee whilst less attractive ones would be sent back
to their sponsors. For successful proposals, the WSSC would guide the project

through to selection and finally to implementation.

At ConsultCo, IT adoption was found primarily to meet operational and competitive
needs. IT had to be available and operational to support the daily business activities.
An inoperative system or network would have disastrous result for both the company
and its clients. Competitive-wise, the decisions to invest had been driven by
competitive pressure to match or better the levels of services offered by other firms.
An example is that the company was losing audit business because it did not have a
web-based audit tool like its major competitors. In response, a module was later
implemented that allowed clients to track audit progress and management control
issues online. Thus, building the right mix of IT in order to provide competitive
services and strengthen client relationships had become an important decision factor
for IT investment. On the other hand, the DISC also admitted that the decision to
invest was frequently reactive and an investment would be considered ‘if someone
asked for it.” In this way, the use of IT was not so much about gaining competitive

advantage, but rather about not putting itself at competitive disadvantage.
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DISC: We probably tend to do operational [IT] very well but we haven’t
got our planning right, so we tend to play a bit of catch up later on. We

know how to put things together but we just don’t quite make it.

In terms of the applicability of current IT decision making theories and evaluation
techniques discussed in literature, the DISC suggested that although they could be
useful, they had not had an impact on the way ConsultCo invested in IT. In fact, based
on his consulting experience, the DISC observed that most organisations had shown
very little interest in their use, as most still tended to focus on the technical side of IT.
A number of key inhibitors to theory applicability were offered by the DISC. Firstly,
IT was predominately aimed at dealing with problems close at hand rather than
creating some future business benefits. For instance, instead of having to go through a
thorough planning and evaluation process, many of ConsultCo’s clients were only
concerned about bringing in IT solutions quickly. Secondly, IT conservatism was
shared by many organisations due to a fear of failure. A poor-performing IT
investment was not only wasteful spending but also consumed valuable resources that
could have been spent elsewhere. Thus, by sticking to proven technologies and IT
valuation methods, there would be less disagreement as to what could be achieved
through IT. Lastly, the maturity of organisations in dealing with IT was limited.
Practices such as IT risk assessment, change management and IT governance were
still not widely recognised or followed. This lack of interest in IT and IT management

thus reduced IT decision making to a secondary business activity.

DISC: It’s really about changing the way people do businesses. You can
get the technical right every time, but getting people to change is difficult.

9.5.2 The Context of Decision Making

The context of decision making can be discussed in terms of the external
environment, organisational environment, IT environment and the internal political
environment of ConsultCo. Each of these environments is discussed in the following

subsections.
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External Environment

ConsultCo first started as chartered accountants fifty years ago. A series of
acquisitions and mergers over the years had seen the company grow considerably.
Three major mergers in the past five years had led to a significant expansion of its
services profile and a 200 percent increase in staff numbers. Today, ConsultCo is one
of the largest professional service firms in Queensland, having served about 10,000
clients including SME, large corporate, legal and government agencies such as
Queensland Police, Queensland Health and Commerce Queensland. Financially, the
company had also been profitable for a number of years. The reported profit in the
previous financial year was approximately A$10 million. However, despite a steady
annual growth, its market position was not as dominant as that of SteelCo or FoodCo
in their respective industries. Facing strong competition from other national and
international firms, aggressive pricing on its services had become a means of
maintaining its existing client base, as well as attracting new businesses. Moreover,
the nature of the service-type industry also saw the company operate in a highly
uncertain environment. For example, while 80 percent of its clients would return for
the company’s tax return services, other areas of business such as insolvency and
business recovery, might not generate a steady yearly fee due to a lack of repeated
clients. Thus, the DISC described a high-risk business, rating the operating
environment of the company a six on a ten-point ‘volatility scale’, with ten being

‘extremely volatile.’

Organisational

ConsultCo’s corporate strategies were underpinned by two principles — growth and
the provision of integrated services. As well as growth in size, the company had been
moving away from small-fee services such as personal income tax, to concentrate on
SME businesses and larger corporate clients. This expansion strategy was especially
important because ConsultCo currently had more small clients than its major
competitors. As a result, it was felt that larger clients had not been attended to
efficiently, and that revenue could be improved by shifting business focus to larger

clients. Thus, the established direction was that while small clients would continue to
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be served, they would not be sought actively. Instead, larger clients would be attracted
through competitive pricing and the broad range of services that the company was
able to offer. Indeed, the provision of integrated and related services had been a
recognised growth strategy of ConsultCo for many years. Ultimately, the goal was to
become a full-services professional firm, a genuine contender for any job given to the

company.

With respect to the structure of the company, the hierarchy was found to be
reasonably flat. The Executive Committee consisted of the four Directors and the
General Manager. Under the Executive Committee were the partners responsible for
their respective areas of specialised services and the supervision of the staff under
them. On the IT side, the IT Manager reported directly to the General Manager and
together they provided the necessary support for operational IT needs. In terms of
organisational culture, externally ConsultCo had maintained an image of a
professional, talented and aggressive organisation. Internally, professional ethics and
quality of work were standard. However, the partnership structure also created a
considerable effect of a silo culture, where partners tended to be very focused on
building their own fee bases and cooperation between them was difficult at times.
This problem was further highlighted as the DISC revealed the fact that people from
different service areas and office floors might not know one another very well,

resulting in a lack of interaction and communication between staff.

IT-specific

While the amount of information generated and required processing at ConsultCo was
perhaps not as voluminous as the other two case firms, IT still played a critical role in
the operation of the business. In fact, it was estimated that every hour of network
downtime would incur A$22,000 loss in fees. However, this reliance on IT did not
lead to the development of a formal IT strategy or plan. Although areas of
improvement to the existing IT infrastructure were identified annually as part of
business planning, there were no specific guidelines in terms of how IT would support
the business growth and services expansion strategies. Moreover, the absence of well-

defined planning and management responsibilities also created some degree of IT
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uncertainty. For instance, a Document Management System was being considered in
order to provide records imaging, archiving and security. However, despite the ‘we
know we need it’ sentiment, it was unclear to the company as to how the system
would be used, what the impacts and change management would be, and who would
be using the system. Hence, decision making was often about bringing technological
solutions into existence, while less effort was being directed at the strategic planning

side of IT investment activities.

In terms of how IT was perceived at the company, the DISC acknowledged that IT
was viewed ‘grudgingly’ because ‘being accountants we don’t like opening our
wallets.” However, the reality is that IT affected every aspect of the business and IT
investments had to be made for operational and competitive reasons. Typically, IT-
related spending accounted for more than 60 percent of all capital investments made
by ConsultCo. An annual budget was allocated by the Executive Committee at the
beginning of each financial year, which specified the larger operational IT to be
purchased in that year, for example the addition of a data server. For optional IT
however, a business case and executive approval were needed to secure necessary
funds from the budget or to obtain extra funds. This highly budget-emphatic, cost
management approach to IT investment was related to the volatility of the operating
environment as previously discussed. While revenue could be flexible depending on
market conditions, a fixed budget would give the company better control over the

costs of business.

The IT Department of ConsultCo operated in the support area, and consisted of an IT
Manager, a network administrator and five general IT staff. Their responsibilities
primarily involved day-to-day IT activities, including network administrative tasks,
upgrade and maintenance, systems management, application development and
fulfilling user requests. Additionally, the IT Manager was responsible for ongoing
operational IT planning and reporting to the General Manager. The DISC had a
liaison role with the IT Department, giving input and advice with respect to IT
direction, appropriate technological paths and choice of systems. However, the main
interest of the DISC remained in business and web services strategy development,
particularly in moving IT functionalities online to create an ‘any place, any time’

business environment for both the staff and clients. With respect to the major IT in
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use, a wide range of office productivity and services-specific applications were in use
at ConsultCo. To ensure that these 100-plus applications and systems were used
appropriately, staff were clearly informed about the established IT policies and
programs, such as use policy and remote access policy. Additionally, being a member
of a network of firms, the company was required to comply with certain rules
regarding IT standards and operations. Moreover, regulations imposed by external
authorities also required the company to address issues such as privacy and data

confidentiality. Overall, there were approximately 40 IT-related forms and policies.

The IT-business unit relationship at ConsultCo can be discussed at two levels. At the
executive level, the Executive Committee had a fair idea of the general IT direction of
the company, due to the active involvement of the DISC and the General Manager in
business planning and strategy formulation. The relationship between the General
Manager and the IT Manager was also described as strong and operational-focused.
At the wider organisational level however, the partners and specialists maintained a
minimal relationship with IT, as their main concern was limited to whether the IT
Department could respond efficiently to their IT needs. As a result, emphasis had been
placed on satisfying the individual IT needs of the partners, leading to a piecemeal
approach to IT. Moreover, given the many different IT needs resulting from the range
of services provided, prioritising and selecting between competing IT initiatives was
sometime challenging. One such example is that 52 responses were obtained after an
internal survey conducted to determine what people wanted on the intranet. The list
had to be shortened, until eventually 8 major projects were identified. If the IT
Department had implemented all 52 solutions according to the wishes of the partners,

the DISC believed that the result would be ‘very, very poor.’

Political

As there were two distinct types of IT investments at ConsultCo, that is operational
and optional IT, the decision inputs and rights varied according to these types.
Generally, the IT Department, and more specifically the IT Manager, handled the day-
to-day operational IT requests and needs of the staff, ranging from PC replacement to

software licensing. For larger operational IT projects such as wireless LAN and
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corporate intranet development and hosting, the General Manager had a more direct
involvement in planning for and carrying out such initiatives. In contrast, optional and
services-related IT were often left to the individual partners to specify what was
required through the development of a business case, though such opportunities might
also be identified in the internal strategy conference conducted annually. This
decision structure of the company was characterised by localised decision inputs and

centralised decision rights. That is, a federal style of IT governance.

Due to the diverse services and clients that the company catered for, internal politics
was suggested to be influential during the decision making process. As discussed
earlier, the structure of the company was based on partnership, where the partners
were like ‘30 little bosses’ according to the DISC. Because each partner tended to
want different IT to help grow his or her own fee base, a considerable amount of
emotion and negotiation was often observed in the decision making process as a result
of conflicting interests. However, in spite of these issues, the DISC believed that an IT
investment was rarely accepted or rejected based purely on politics or power, but
rather on the extent of contribution of the IT to the business. Hence, it is argued that
the style of the decision making process of ConsultCo was dominantly rational and

necessary.

9.5.3 The Content and Process of Decision Making

The external and internal environments and their effects on the decision making of
ConsultCo were introduced in the previous section. The following subsections further
discuss the content and process of IT investment decision making of the company. It
should be noted that since the decision making process for operational IT investments
of the company was relatively straightforward without much pre-investment planning
and post-investment evaluation, the focus of the discussion in this section will be on

the decision making practice for optional IT investments.
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Planning and Analysis

As indicated earlier, growth and services expansion had been the important decision
factors for IT adoption at ConsultCo. Three mergers in the past five years had led to
several large-scale changes, and the rebuilding of the IT environment of the company.
Many incompatible technologies and systems had to be replaced or migrated in order
to consolidate the organisation-wide IT activities and management. The significant
increase in staff numbers also saw the implementation of several large infrastructural
IT projects. Another business strategy of the company, expansion of services, also
dictated the IT direction of the company. Not only new systems had to be
implemented to enable the specialised areas of work, they were also required to be
continually upgraded or changed to allow efficient operations. The aforementioned
online audit registry is one such example of expanding existing IT capability as a
result of competitive pressure. Thus, the emphasis on IT necessity and response to
competition suggested a reactive, problem-solving and crises-responding approach to
IT. In fact, the DISC acknowledged that given that most of their IT projects were
concerned with operational efficiency, viability was not an issue because the company

simply had to do them.

Similar to SteelCo, the extent of pre-investment planning and analysis activities
depended on the types of IT under consideration. In general, such activities were
rarely performed in the case of operational IT. Once the IT Department was notified
of an operational issue, the IT Manager or the General Manager would define the
steps necessary to bring the IT project into realisation. An optional IT, however, must
gain the endorsement of a partner. This was to ensure accountability and to achieve a
cohesive portfolio of IT investments. There were thus two distinct responsibilities
with respect to planning and analysing optional IT — the project sponsor responsible
for establishing the expected business benefits and preliminary cost estimate of the

proposed investments, and the DISC responsible for detailed evaluation and approval.
The difficulties experienced by ConsultCo at this phase of the decision making

process was suggested to be organisational, relating mainly to the bureaucracy and

internal politics aspect of investment planning. It was only six months before the
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interview that the company had finally established a formal process for business case
development in order to reduce the impact of these negative issues and to standardise
the IT planning process. As a result, the investment prioritisation and selection
processes had become more transparent and less politics-driven. Another issue raised
was that there was a large focus on the technical side of IT investment while long-
term strategic and business issues were often left insufficiently considered. In fact, the
DISC contended that he ‘had not seen many organisations with an IT strategy or plan,
except for some public service entities.” This absence of planning was attributed to the
fact that IT was frequently treated as cost rather than asset. Consequently, IT planning
was considered a secondary activity, and there was often insufficient knowledge or

personnel to adequately carry out the planning activities.

DISC: I don’t think we put enough effort into strategic planning. I think
we do very well on the technical side, like networking and capacity

planning and things like that, but IT strategy is the bit we haven’t covered.

Interestingly, the DISC also observed that there were more IT failures in organisations
where IT executives had a role in both planning and running IT than those having
separate IT planning and management responsibilities. The reason for this was that IT
executives tended to be more technology-focused than their business counterparts.
This seems to be in support of the claim of the GSM of SteelCo and some IS
researchers (e.g., Henderson and Venkatraman 1993) that the alignment of IT and
business objectives can be difficult due to the differences between IT planners and

business executives, with respect to IT strategy and priority.

Evaluation of Costs and Benefits

At the evaluation phase, the developed business case for the proposed IT investment
was submitted to the WSSC for a further feasibility study with two specific focuses,
the extent of return to be achieved and the potential risks involved. Generally, apart
from necessity and competitive pressure, the single most important factor that would
get an IT initiative approved was whether it would make a positive and direct

contribution to the revenue. Thus, the decision to implement the online audit tool was
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relatively easy not only because of necessity, but also because it was estimated that it
would save A$40,000 annually through staff reduction. In contrast, the CRM
initiative, which had been under evaluation for two years, had still not been approved
because it was more difficult to show a direct impact of the system on the company’s
bottomline. This emphasis of financial justification was attributed to two reasons.
Firstly, the pace of technological change demanded quicker paybacks from IT
investments. As technology continued to move and develop, companies hoping for
long-term benefits from today’s technologies and systems would have to be prepared
for possible disappointment. Secondly, there was little incentive for partners/project
sponsors to endorse slow-return or risky IT investments. As their primary focus was
to expand their fee bases, an IT project that was able to give less, but immediate
return, would appear more attractive than one that would produce a larger return a few
years later. Consequently, a two-year payback period was generally expected by

ConsultCo, with the exception of some infrastructural IT investments.

As payback period and ROI were the most frequently used assessment methods, the
normal practice to establish the return of an IT investment was to convert the benefits,
whether tangible or intangible, into billable hours saved. For example, a productivity
system, APS, was implemented to track billable hours online from any location,
aiming to simplify the accounting and management reporting processes. To calculate
the return, the system was assessed in terms of how much time could be saved on such
tracking and reporting tasks. Thus, if the company had to spend 10 hours per month
on billing without the system compared to 4 hours per month with the system, the
monthly dollar saving would be 6 hours times the billable hourly rate. In addition to
this analysis model, another common approach was to discount the expected return of
the IT investment as a method of risk reduction. Although there were specific
formulas used by the company, they essentially involved the use of a higher cost of
capital and heavily-adjusted discount rate. However, the result of this ‘worst case
scenario’ approach was that IT benefits were ‘frequently understated’ during

evaluation, according to the DISC.

Other than assessing the financial risks associated with an IT investment, technical
risks were also considered during the evaluation process. Issues such as the best

logical approach for bringing the IT into operation, compatibility with the existing
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systems, and the technical capability of the company to coordinate and manage the
relevant IT activities were taken into consideration to ensure successful
implementation. At the conclusion of the financial and risk analysis process, projects

deemed feasible were submitted to the Executive Committee for final approval.

The issue experienced at this phase of IT investment was mainly related to the heavy
reliance on economic-based evaluation techniques and the difficulty with assessing IT
benefits accurately. As indicated, while not all IT investments were evaluated in the
same way, it usually came down to ROI and payback in the final analysis. To deal
with risk factors and the more intangible benefits and costs of IT investments, a
common practice of the company was to quantify and evaluate them financially, albeit
with various levels of success. Thus, although it was easier to determine the business
value of smaller systems such as the APS and the online audit tool, using the same
financial approach to evaluate expensive and more complex projects like the CRM
was much more problematic. The DISC acknowledged that it was this particular
emphasis on IT financial return that led to indecision about the CRM project after two
years of evaluation, despite a shared sentiment among the staff that they ‘got a huge
need for this thing.” Another related issue raised was that the size of the project often
determined the extent of evaluation. Given an accepted cut-off of A$10,000,
evaluation activities were found to be more rigorous and elaborate for bigger projects.
For smaller projects, a well-developed business case might be sufficient for
justification purposes despite the established formal evaluation procedure. In overall
terms however, the DISC believed that the evaluation process adopted by the

company was satisfactory.

DISC: We might make judgements based on poor evaluation, like the
evaluation is just wrong, but I don’t think there is anything we would say
that we invest in without any formal investigation, not the major ones

anyway.
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Selection and Implementation

Given that the IT needs of ConsultCo were relatively simple, the IT selection and
implementation process was the most straightforward of the three case firms. Once a
project had been approved in principle by the Executive Committee, it was the
responsibility of the IT Department and two nominated key users to determine the
most suitable system using a set of defined selection criteria concerning price, quality,
performance, compatibility, and a number of project-specific risk criteria such as
privacy regimes and future expandability. Additionally, the company very much took
into account the advantage of going with mainstream systems and suppliers, whereas
in-house development and customisation were generally avoided as much as possible.
Once a system was selected and agreed upon by the WSSC, the IT Manager and the
IT Department would carry out the implementation activities. As software application
development and project management were just two of the many specialised services
of the company, the IT Department was able to utilise this internal skill and expertise
for IT implementation and project management tasks. In terms of the specific project
controlling and monitoring techniques, traditional methods such as progress reporting,
milestones and GANTT charts were commonly used. For larger IT projects, regular
project and management reports might be expected by the Executive Committee.
Finally, the implementation process was formally concluded by sponsor signoff and

user acceptance, leading the IT project officially into the maintenance phase.

With respect to the difficulties and issues encountered at this stage of the investment
process, the DISC suggested that ConsultCo had not had too many problems in the
past. Particularly, cost overrun had not been an identified issue because the company
tended to overestimate the project costs and underestimate its benefits during the
evaluation stage. Moreover, although excessive project implementation time did rise
occasionally, given that the IT requirements of the company were relatively less
technically challenging and there were a lower number of affected users, the impacts

of such problems on the business were not found to be very significant.
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Post-implementation Evaluation

Compared to the previous three phases of the IT investment process, post-
implementation evaluation was the least performed activity at ConsultCo. The DISC
estimated that only 15 percent of all IT investments were reviewed, while ‘normally
it’s a gut-feeling approach.” The absence of a formal approach was attributed to two
factors — the silo culture of the company, and a general disinterest in post-investment
review. In terms of the silo culture, the responsibility for an implemented system
usually rested on the partner as he or she was also the project sponsor. However, this
localised responsibility was ineffective because what really mattered to the partners
was whether the systems could generate fees or extra billable hours rather than
continuous system performance. Without some form of tangible benefit, the
implemented system would still be considered of little value, regardless of how well it
performed. The significance of a post-implementation review was therefore
minimised. Another factor for non-review was related to a general lack of interest
from the management. Similar to the GSM of SteelCo, the DISC believed that
evaluation effort might be better spent elsewhere, so long as the implemented system

was perceived to operate satisfactorily.

DISC: It’s not irrational to consider the time that is required [for post-
implementation evaluation] because I’ve got to get 10 or 15 people in the
room for an hour to work out whether the ROI is working or not, and all

this time spent will cost me.

The focus of post-implementation evaluation, when it did occur, was predominantly
on the technical soundness of the system and on the extent of user acceptance. An
internal survey of the whole firm was also conducted once a year to identify issues in
the existing systems and their impacts on people’s work. However, it is apparent that
this particular stage of the IT investment process was not carried out widely or

consistently.
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9.5.4 The Outcome of Decision Making

As financial returns from optional-type of IT investments were generally expected,
the bottomline of IT success was that the technology contributed positively to the
revenue. However, since not all projects were expected to contribute financially given
the different purposes of the investments, a more generic definition for IT success of
the company was achieving 60 — 70 percent of what the project had set out to do.
Applying this criterion, the DISC estimated that 75 percent of past IT investments
could be considered to be successful. Overall, the DISC believed that the company
was getting good business value from its IT investments, especially from
infrastructural projects (e.g., intranet and extranet) and information sharing and
management projects (e.g., web-based work corroboration and management
applications). Indeed, it was often these types of IT from which the DISC claimed to
obtain ‘extreme value’, as operational efficiency and improved management
information allowed a more efficient work process and a reduction in costs of
services. This observation is in direct support of the survey results from Study One
that IT informational benefits are often regarded as most valuable for system

adoption.

DISC: One major impact [from our systems] would be the flow of
information. Before we tended to do things manually, so that took away
our income a bit... Beyond that, they haven’t had an impact on the way

this place is run.

The success of ConsultCo’s past IT investments was attributed to the client-centric
approach to IT adoption, driven by the goal to provide quality services to the clients
(i.e., the growth and service expansion principles) rather than the pursue of
technological innovation. The result of this market-pull approach was that while IT
investment was minimal, the end result was quite beneficial. On the other hand, IT
success was also limited by a number of factors, particularly internal politics and the
absence of a benefit realisation and management plan. As was noted, the silo culture
and competing IT needs had added complications to the investment process. An

example is that two similar tax systems were being used because one partner did not
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support the other system. With the formalisation of the business case development
process for IT initiatives, it was hoped that the effect of internal politics could be
reduced. The absence of an adequate IT benefit realisation and management plan was
closely related to the fact that IT impacts on the organisation, such as changing work
process and practice, were often not sufficiently considered during the planning and
analysis phase. The inability to assess the wider organisation benefits of IT thus saw
the lengthy and ongoing evaluation of the aforementioned Document Management

System and CRM application.

Finally, the DISC suggested several areas for improvement to the decision making
process of the company. These included the reemphasis on assessing the business
value of IT and not only on financial return, more meaningful post-implementation
review and greater involvement of stakeholders. Apart from these concerns, the DISC
believed the overall decision making process to be satisfactory, despite the fact that it

had not always been carried out systematically.

9.5.5 Further Analysis and Summary

In contrast to the other two case organisations, ConsultCo operated in the service
industry specialising in business and IT consulting services. However, the external
operating environment of ConsultCo was no less volatile, and it was often affected by
change in client demand, economic cycle and strong local and international
competitions. To remain competitive, growth and expansion of services had become
the underlying business principles of the company. In turn, these principles had
dictated the general IT direction of ConsultCo, with a particular emphasis on
operational efficiency and client responsiveness. Yet it was also noted that there was
an absence of any formal IT strategy or specific IT plan, and the decision to invest
tended to be reactive and based frequently on competitive pressure or necessity.
Another reason for this invest-on-demand approach was due to the localised,
departmental IT decision inputs. Although the decision right was held by the
Executive Committee, apart from major organisational-wide, infrastructural type of
IT, partners were ultimately responsible for investment identification and initiation.

Facing budgetary constraints and the need to prioritise competing projects, this
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particular decision structure of the company further introduced a significant amount of

internal politics into the decision making process.

As there were two distinct types of IT investments in the company, the decision
making activities carried out also varied considerably. In general, the planning and
evaluation of operational IT was left to the IT Department, whereas optional IT
investment would involve the development of a business case by the project sponsor
and detailed evaluation by the WSSC. However, despite some effort to investigate the
potential impacts of the proposed system during the case development process, those
factors were not actually considered adequately during the evaluation phase. In fact,
apart from necessity, the single most important factor for an IT investment to get
approval was the extent of its financial contribution. As a further result of the sole
reliance on the payback period and ROI assessment methods, intangibles and risk
elements had to be estimated quantitatively, and determining a ‘worst case scenario’
was a common practice in order to reduce the financial risk of an investment
initiative. The downside of such a justification method however, was the inability to
evaluate some of the more complex and long-term focused projects. As a result, this

practice might possibly lead to the non-investment in worthwhile IT.

After detailed financial evaluation by the WSSC, successful IT proposals would be
transferred to the IT Department for system selection and implementation. To obtain
the support of company staff, user input was gathered during the selection process and
the chosen system might be put on trial for a short period. Following successful
implementation, it was estimated that only 15 percent of all IT investments were
reviewed whilst the rest were judged intuitively. Factors contributing to this lack of
review included an absence of any post-investment evaluation methodology and a
lack of evaluation interest from the management. Thus, poorly performing projects
were often accepted and considered ‘just indication of the need for a new project but
not indication of failure’ as the DISC claimed. On the other hand, with a loosely
defined success criterion of achieving 60 percent of what was anticipated, the
company expressed an overall satisfaction with its adopted decision making practice

and the outcome of past IT investments.
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In summary, the IT investment decision making practice and context of ConsultCo

exhibited the following characteristics:

9.6

Decision making responsibilities and personnel for IT investment were not
clearly defined; the WSSC and IT Department tended to be too multi-tasked.
IT acquisition was guided by a reactive, ad hoc approach rather than
established IT strategy or plan.

An emphasis on satisfying departmental IT needs rather than company-wide
IT planning.

An absence of a clear and formal procedure for the four stages of IT decision
making process; decision making activities varied considerably from project to
project.

The type and size of an investment often influenced the extent of IT planning
and evaluation activities.

IT investment assessment methods were based entirely on financial measures.
Post-implementation review was a rare occurrence, and little effort was
involved in assessing the business impacts and value of IT.

There was a complete lack of IT benefit realisation methodology.

Comparative Cross-case Analysis

The study of these three cases had been carried out in order to identify their common

and contrasting patterns of decision making activities for IT investment. Based on the

analyses of the three cases as presented in the above sections, this section further

discusses the common and individual factors found in the areas of decision making

context, content, process and outcome. Before presenting the rest of this section, a

summary of the three case organisations and their IT investment methodologies is

presented in Table 9.1 on the next page.
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Table 9.1. Summary of the cases

Elements

Concepts

SteelCo

FoodCo

ConsultCo

Interviewee’s
background

Decision making
context:
External
environment

Organisational

IT-specific

Job and IT involvement

Perceived IT role

Perceived IT decision
making literature
usefulness

Environment uncertainty

Corporate strategies

Culture

Established IT strategy or
direction

IT adoption principle

IT investment timeframe

Function of IT
department

The GGM headed the IT Steering
Committee and handled the entire
IT operation of SteelCo.

Cost reduction, efficiency,
business support.

Not useful as it was regarded as
impractical and lacked a business
and commercial perspective.

Increased material costs and
international competition leading
to profit and job losses.

Business expansion through
acquisition, capital investment
and market diversification.

An emphasis on results and
performance. Divisional structure
created a silo culture.

None existed; IT decisions were
directed by business needs.

Business necessity.

Ad hoc.

Centralised IT operations and
management.

The SPE was responsible for both

IT and capital investments of the
Confectionary Division of
FoodCo.

Cost reduction, efficiency,
automation.

Not useful due to limited
applicability.

Changing consumer trends and
higher material costs leading to
profit loss.

Product innovation, consumer
communication and operational
efficiency.

Clear defined roles and
responsibilities. Enforced
organisational rules and policies.

None existed; IT decisions were
directed by business needs.

Business necessity, centred on
consumers.

Budgeted annually.

Divisional IT operations and
centralised management.

The DISC was a member of the
Executive Committee and
responsible for IT planning and
assessment of the company.

Efficiency, business support,
potentially strategic.

Could be useful but had limited
applicability.

Highly competitive and volatile
environment.

Business expansion through
acquisition and merger;
expansion of service profile.
Internal competition and lack of
communication among business
units resulted in a silo culture.

None existed; IT decisions were
directed by business needs.

Business necessity and financial
return.

Budgeted annually.

Centralised IT operations and
management.
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Table 9.1. Summary of the cases (continued)

Political

Decision making
content and
process:

Planning and
analysis

IT programs and policies

IT-business unit
relationship

Decision rights and
structure

Style of decision making

Driver of IT adoption

The planning and
analysis process

Issues and difficulties

Explicit IT investment procedure.

Constructive and close. The
GGM was actively involved in
both business and IT planning
and decision making.

Mostly initiated by corporate
executives and authorised by the
IT Steering Committee, i.e.
business monarchy approach.

Rational and Necessary.

Based on business needs, IT was
not understood from a strategic or
return point of view.

The extent and detail of IT
planning and analysis varied,
depending on the size and type of
IT investment.

Lack of agreement concerning IT
direction and priority, focused
primarily on technical issue of IT,
and overestimated the IT benefits
by project sponsors.

Explicit IT investment procedure.

Constructive and close. Important
stakeholders were involved in
decision making.

Divisional IT investments but
required corporate authorisation,
i.e. federal approach.

Rational and Necessary.

Based on business needs, mostly
concerning operational efficiency
and automation.

Pre-investment planning and
analysis were required for all IT.

An emphasis on IT technical
issues.

Explicit IT investment procedure
but loosely defined
responsibilities.

Constructive and close on the
executive level.

Partners identified IT initiatives
but required corporate approval,
i.e. federal approach.

Rational and Necessary; politics
was significant in the past.

Based on business needs, mostly
concerning operational efficiency
and information sharing.

The extent and detail of IT
planning and analysis varied,
depending on the size and type of
IT investment.

Decision making could be
political-driven; long-term IT
impacts and issues were not
considered sufficiently.




DN
O
\S}

Table 9.1. Summary of the cases (continued)

Evaluation of costs Extent of evaluation

and benefits

Selection and
implementation

Post-
implementation
evaluation

Evaluation methods used

Treatment of risk

Issues and difficulties

Preferred type of IT
solutions

Monitor and control
methods

Issues and difficulties

Extent of post-audit

Purpose of post-audit

Timing of post-audit

Only half of all investments were
evaluated; size and type of IT
investment were important
factors.

Mostly financial, e.g. NPV, ROI,
and payback.

Risks were considered explicitly
but not quantified.

Identifying and assessing IT
value confidently.

Ready-made.

Traditional project management
techniques and continuous
financial evaluation.

Cost overrun and/or excessive

project time occurred in one-third
of all IT investments.

Not all were post-reviewed; size
and type of IT investment were
important factors.

System functionality and
performance.

Six months after implementation.

Evaluation was required for all IT
investments.

Mostly financial, e.g. payback
and ROI.

Risks were considered explicitly
and quantified as project costs
when possible.

Identifying and assessing IT
value confidently.

Ready-made.

Traditional project management
techniques and continuous
financial evaluation.

Cost overrun and excessive
project time.

Post-implementation evaluation
was required for all IT
investments.

System functionality and
performance.

Six months after implementation.

Not all were evaluated; size and
type of IT investment were
important factors.

Financial only, e.g. payback and
ROL.

Risks were considered explicitly
and quantified as project costs
when possible.

Identifying and assessing IT
value confidently.

Ready-made.

Traditional project management
techniques and continuous
financial evaluation.

Excessive project time on
occasion.

Only 15% of all IT investments
were reviewed.

System functionality and
performance.

Within six months after
implementation.
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Table 9.1. Summary of the cases (continued)

Issues and difficulties

Decision making Value of past IT

outcome

Factors for IT
success/failure

Satisfaction with the
adopted decision making
process

Post-implementation evaluation
was not systematically and
consistently performed. Benefit
delivery and management and
organisational learning were
rarely considered.

Most IT projects were seen as
successful and delivering good
value. However, success was
often based on approximation
rather than concrete evidence.

Success: realistic and correctly
identified project scope that was
agreed by all stakeholders.
Failure: lack of planning, lack of
communication among
stakeholders, and lack of user
support.

It was considered satisfactory and
fit the overall purpose of the
organisation.

Benefit delivery and management
and organisational learning were
rarely considered.

Most IT projects were seen as
successful but one-third failed to
deliver anticipated value.

Success: pragmatic approach to
IT investment, well-defined
project scope. Failure: unable to
determine the value of IT
accurately, lack of user support
and training.

It was considered satisfactory and
fit the overall purpose of the
organisation.

A lack of interest from the
management to conduct post-
implementation review; benefit
delivery and management and
organisational learning were
rarely considered.

Most IT projects were seen as
successful and good value, based
on the definition of achieving 60
— 70 percent of what the project
set out to do.

Success: client-centric approach
to IT investment, only invested
where needed. Failure: the
existing silo culture, difficulty
with adhering to the developed
investment procedure, IT was
considered secondary activity.

It was considered satisfactory but
improvement could be made.




9.6.1 The Effects of Contextual Variables

The context of decision making was discussed in this chapter in terms of external and
internal environments. With respect to external environment, it was observed that the
three case organisations operated in very different industries where they faced various
degrees of competition and effects of changing market conditions. Given the distinct
nature of their industries and the characteristics of each organisation, IT thus played
very different roles in each case. Sohal and Fitzpatrick (2002) and Schein (1989)
examine organisations based on information intensity and argue that the influence of
IT is more fundamental and strategic in high tier industries (e.g., communications and
IT services) than medium tier (e.g., retailing and consumer goods) and low tier
industries (e.g., manufacturing and transportation). Consequently, IT focus also varies
according to this categorisation. For example, operating in both manufacturing and
retailing industries, economy of scale was a key factor for SteelCo and FoodCo to
invest in improved productivity and operational efficiency. Other constraints such as
union and regulatory requirements also demanded attention to issues such as process
standardisation and health and safety. On the other hand, the emphasis of IT at
ConsultCo was much more external-facing, concerned primarily with expanding
service profile, improved management information, and building an IT infrastructure
that enabled ‘anytime anywhere’ connectivity. In this way, external context not only
affected the organisational role of IT, but also the strategy, stakeholder and style with

which technologies and systems were planned and implemented.

Nevertheless, while the IT focuses and decision making activities observed in each
case were firm-specific, the underlying infentions to invest seem to be alike. Although
the significance of IT was stressed by the interviewees in a variety of ways, reasons
for IT adoption usually came down to competitive pressure and business necessity,
regardless of the types of technology or organisational characteristics. Thus, changing
external environments may have only elevated IT conservatism in organisations rather
than promoting firms to continuously evaluate their portfolios of technology and
systems. Furthermore, with current emphasis on technology standardisation, cost

reduction and downsizing (e.g., ‘let fewer people do the same things’ as described by
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the GSM), managers appear to be more interested in resolving IT vulnerability than

exploiting IT proactively for competitive advantage or innovation purposes.

The effects of internal contextual variables on IT investment decision making were
also discussed earlier in terms of organisational, IT and internal political
environments. With respect to organisational variables, business strategy was found to
be influential for the general IT direction and activities of the company. FoodCo’s
emphasis on operational efficiency and cost control that led to the implementation of
the ERP project is one such example. Likewise, the diversification and expansion
strategy of SteelCo and ConsultCo had also resulted in significant restructuring and
consolidation of their IT activities. In turn, these changes in business activities and
organisational structure further impacted on the institutionalisation of IT investment
practices and methodologies. However, the impacts are not always favourable. In fact,
the diverse functions of a large company and the co-existence of separate departments
and specialised areas often create fragmentation within an organisation, leading to a
conflict of interests and agendas (Clegg et al. 1997). As a result, the development of a
cohesive and consensual IT portfolio can be extremely challenging, forcing managers
to focus on short-term solutions. Indeed, the decentralisation of IT function and IT
decision input can be found in all three cases. In comparison with a centralised model
where there is a systematic, company-wide IT planning and coordination effort, the

decision to invest was often made in response to localised IT needs.

Some of the key IT context variables were also identified in this chapter. In particular,
it was found that all three interviewees unanimously reported an absence of any
specific IT strategy or plan. Despite a general desire to take advantage of what IT can
do, the decision to invest was often situational and rarely seen as a continuous
business process. Furthermore, the contribution of the corporate IT Department and
the IT Steering Committee to decision making was found to be lacking. In all cases,
IT initiatives were seen as a business responsibility while IT Departments were
restricted to technical input and had little involvement in the strategic pre-investment

planning and post-investment management tasks.
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Internal politics variables were also found to be influential with respect to the
adoption of certain technology and its valuation process. In SteelCo, project sponsors
were reported to be overly optimistic about the IT benefits in order to gain corporate
approval. Similarly, IT initiatives in ConsultCo were often motivated by sponsors’
desire to generate their own fees, leading to departmental use of IT and system
redundancy. These factors thus introduced bias into the IT planning process, making
the prioritisation of competing investments within the budget frame difficult. On the
other hand, although the effects of power and stakeholder’s influence were certainly
recognised by the interviewees, the decision making process remained largely
rational, focusing on the extent to which investments were able to support business

objectives.

9.6.2 The Role of IT

The IS literature recognises the different roles of IT and the need to align IT
investments with business strategy. Mirani and Lederer (1998) and Weill (1992), for
example, discuss technology impact on organisations in terms of strategic,
informational and transactional areas. The strategic grid matrix developed by
McFarlan and McKenney (1983) also separates IT projects by the degree to which the
technology has a strategic impact on a business’ present and future operations. Thus,
organisations are encouraged to undertake strategic IT/IS planning (SISP) if
technology is to assume a critical and strategic role (Kearns and Lederer, 2003; Baker
1995; Clare and Stuteley 1995; Baets 1992). On the other hand, there is limited
evidence from our cases that SISP was performed consistently, or that there existed a
favourable organisational environment to foster SISP. One important observation
about this lack of strategic planning is related to managerial values on IT. For
instance, the GSM and SPE generally viewed IT with some suspicion, whereas the
DISC was more positive about its potential value. However, despite their different
backgrounds and IT experiences, it is evident that IT realism prevails, and none of the
interviewees were totally idealistic or sceptical about what could be achieved through
technology. Thus, while IT continued to play an integral part in SteelCo’s efficiency
programs, the common perception was that technology had failed as a reliable source

of strategic benefits. Likewise, although the potential of IT in creating innovation and
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superior services was acknowledged by the other two cases, the prospect of such
benefit realising was not shared with equal confidence. Consequently, IT was often
treated as merely a useful tool, restricted to providing rapid payback and short-term

benefits.

Given that managers’ perception with technology is often significant in shaping the
organisational role of IT, it is necessary to examine the reasons why IT is viewed in a
certain way. From the cases, it appears that the primary factor for the absence of a
strategic view of IT is not due to a lack of IT awareness or knowledge on the decision
makers’ part. Rather, their perceptions of IT usefulness are shaped by powerful
organisational issues and industry reality. Specifically, several key inhibitors for
strategic use of IT were suggested by the interviewees, including: (1) difficulty with
forecasting future business needs, (2) lack of time for sufficient IT planning, (3)
performance of past IT investments leading to IT conservatism, (4) IT is generally
seen as operating costs, (5) budgetary constraint, (6) competitors’ imitation leading to
undifferentiated or similar technology/process, (7) technologies fast becoming
obsolete. Moreover, one issue repeatedly stressed by the interviewees is the difficulty
of altering the existing IT practice, particularly in large organisations such as the cases
themselves. For instance, with FoodCo’s explicit and continued quest for cost
reduction and improved efficiency, it is very difficult for the SPE to deviate from this
path in terms of IT investment without a convincing cause. At ConsultCo, people
were also rewarded for their ability to generate revenue rather than their ‘strategic
vision.” Thus, although there existed a general desire to develop and maintain a sound
decision making practice, changing the IT culture of an organisation would require
much more than the effort of individual decision makers. Facing these issues, decision
makers may have no choice but to continue to adopt an incremental, cautious

approach to technology investment.

9.6.3 The Evaluation of IT Investments

While a business case was generally required by the case firms for major IT
investments in order to determine their specific business contributions, pre-investment

evaluation is a valuable step for decision makers in analysing the value of an IT
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investment. However, the observed evaluation processes represent another interesting
gap between theory and practice. Firstly, the extent and depth to which evaluation was
carried out often depended on the nature and size of the investment, particularly in the
cases of SteelCo and ConsultCo. Secondly, despite the fact that the interviewees were
sufficiently aware of the available theories and methods with respect to technology
evaluation, financial assessment remained at the centre of their evaluation efforts.
Moreover, when financial criteria failed to adequately capture IT cost and benefit,
intuition and management judgement became important in guiding the evaluation
process. From these cases, it is clear that evaluation issues are closely related to the
perceived organisational role of IT and how IT issues are treated. More specifically,

they were influenced by the following four key factors:

1. Business necessity remained a main IT driver.
IT is accepted as a cost of being in business.

Users’ IT needs must be met responsively.

el

IT is inherently difficult to evaluate.

The first factor is concerned with the fact that IT initiatives were frequently driven by
business necessity and survival due to a reactive approach to IT challenges. Although
the strategic potential of IT such as opening up new opportunities has been discussed
widely in the IS literature, in reality IT was rarely introduced based purely on strategic
reason or long-term benefits. With limited organisational resources further restricting
what could be spent, companies tended to be very clear and specific in terms of the
reasons for IT adoption. The email archiving system of SteelCo to meet legal
requirements, the ERP system of FoodCo for data and processes standardisation, and
the web-based audit registry module of ConsultCo to maintain existing audit business
are all examples of IT initiatives to deal with urgent business issues. Thus, the
viability of the investment was not seen as a significant issue, and evaluation beyond

the financial and technical aspects might not be mandatory.

The second factor is in fact closely related to the first one. As discussed earlier, IT
activities were often considered secondary to other business activities, and the
decision to invest only surfaced when there was a problem to solve. This low status of

IT seemed to be derived from the view that IT was a cost rather than benefit enabler.
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In fact, all the interviewees suggested that any tangible return from IT investments
was often considered a given, rather than something they would normally expect
upfront, simply because most systems just had to be invested in. As a result, instead of
taking wider organisational issues into consideration during evaluation, most adopted

a budget-emphasis, cost management approach to IT investment.

The third factor, an emphasis on meeting users’ IT needs responsively, also restricted
the evaluation activities from being carried out consistently. As the role of users and
individual business units become increasingly important in guiding the decisions to
invest (e.g., a federal style of decision structure), decision makers on the other hand
may tend to ‘sit back’ and become less active in the IT planning and evaluation
processes, leaving the responsibility to whoever required the system. Moreover,
managers who are unable to satisfy users’ IT requirements in a timely fashion may be
viewed as incompetent. Thus, from a time- and cost-saving point of view, there is
little incentive for decision makers to conduct thorough organisational study before an
investment is made. As a result it makes more sense, at least in IT responsiveness
terms, to follow a user-demand approach to IT investment. The increasing use of
standard systems and software packages is also illustrative of the companies’ desire to

bring IT solutions quickly into realisation.

In comparison to the first three factors concerning the impact of the organisational
role of IT on the evaluation process, the last factor is concerned with the difficulty of
IT evaluation itself. In particular, one issue repeatedly raised by the interviewees was
the difficulty in separating system from business process or structure and determining
the value of the system alone. As technology becomes increasingly complex in terms
of functionality, integratability and scalability, so does its impacts on organisations.
However, predicting where IT value lies can be extremely difficult as IT benefits are
often pervasive and diffused throughout an organisation. This is especially true for
large systems such as ERP as they can fundamentally change the work processes of a
company. Furthermore, few systems are implemented to work in isolation today, and
the effect of a new system may not be obvious by itself but must be determined by
looking at the output of the entire network of systems. For example, the introduction
of wireless network itself has little benefit, but by combining it with applications that

enable ConsultCo to carry out business tasks anywhere, the benefits of the entire
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wireless system became more obvious. Another aspect of IT evaluation is that the true
value of a system often cannot be understood upfront; it is only until the system

becomes operational for sometime that value can possibly be studied.

Hence, facing the above issues, our cases were forced to take one of the following

evaluation strategies:

e They gave up on evaluating IT (e.g., ‘some IT are not worth evaluating’ or ‘we
just know we need it’).

e They placed more emphasis on IT costs than benefits in order to minimise
surprise (e.g., quantifying intangibles and risk factors; worse case scenario
approach).

e They waited until the technology or system became mature and widely

adopted (e.g., ‘not to be the first”).

Thus, while evaluation in theory is not only valuable for helping organisations
understand the value of their IT investments, it also draws attention to technological
impact on wider organisational issues, such as organisational structures, work and
business processes integration, job design and organisational exploration. However,
this perspective is not often shared in practice and there appears to be little enthusiasm
from organisations to fully undertake evaluation activities. Interestingly, while all the
interviewees acknowledged the shortcomings of their pre-investment evaluation
process, they seemed to be satisfied with the existing practice and none suggested that

any major improvement was required.

The inadequacy in evaluation was also found at the post-implementation evaluation
stage. One major factor limiting review activities was again related to managerial
perception of IT, particularly in the way that money already spent on IT was often
considered to be sunk cost. For example, both the GSM and the DISC expressed
concerns over the cost of carrying out review tasks and felt that time could be better
spent elsewhere. Moreover, it might not necessarily be in decision makers’ best

interests to conduct such reviews due to political reasons. Instead, system
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responsibility was often transferred to the project sponsor or user after

implementation, leaving them to deal with the subsequent IT management activities.

As well as an inconsistent post-implementation evaluation effort, the scope of
evaluation was also limited. Technical achievement remained dominant, and the
functionality from the implemented system was frequently a benefit in itself. The
more complex issues such as organisational improvement and learning were deemed
to be too difficult to evaluate and thus were largely ignored. Additionally, all the
interviewees conceded that there was no formal IT benefits realisation methodology.
Those who indicated that some process existed were actually referring to summative
post-implementation review, and none could specify any post-investment IT
management activities other than the corrective actions needed to ensure that the

implemented system would work as intended.

9.6.4 The Outcome of IT Investments

The outcome and performance of an implemented system bears directly upon its
perceived success. Although IT success has been defined and measured in many ways
in the IS literature (e.g., DeLone and Mclean 1992 & 2002; Saarinen 1996; Kanellis et
al. 1998), it is also evident from the cases that the term ‘success’ meant something
different to each of the organisations. In overall terms however, success was
expressed along the line of the system being delivered on time and within budget, and
able to accomplish what it was set out to do. Interestingly, successful systems were
usually identified to be smaller and less-complex, while larger projects were
considered to be more failure-prone. This seems logical as planning for smaller
systems is relatively easy and they do not usually have the same level of
organisational integration and interaction that is observed in large systems. As a
result, benefit identification and assessment of such systems are perceived to be
simpler. Another related finding is that benefits derived from informational and
transactional IT investments were often suggested to be more readily identifiable than
those intended for strategic purposes, such as closer ties with customers and
innovation. The infrastructural and information management projects of ConsultCo

were thus regarded as extremely valuable, while the proposed CRM system was stuck
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at the evaluation stage after two years of consideration. It may not come as a surprise
that perhaps decision makers feel more comfortable with smaller and less risky IT
initiatives, following an incremental rather than radical path to IT-business

integration.

Finally, all the interviewees agreed that the single most important factor in achieving
IT success was to follow a realistic, business-led approach to IT investment that
focusing on tangible, achievable goals. When there is a concrete and specific business
reason for adopting a system, justifying the investment is not seen as critical.
Nonetheless, it is apparent from the cases that without the desire and management
support to carry out planning and review activities, finding consistent benefit from IT
investments will continue to be elusive. Not only do managers have to resort to their
own judgement or through approximation to determine IT value, but such approaches
may hinder organisations’ understanding of the potential impact of technology, further

minimising the organisational role of IT.

9.7 Conclusion

This chapter has presented the three case studies with SteelCo, FoodCo, and
ConsultCo with the intention of identifying and analysing the key attributes of their
decision making practices and effects for IT investment. It was seen that while the
operating environment and organisational context of the three firms were vastly
different from one another, they all shared some common characteristics in respect to
IT adoption. In particular, it was found that the role of IT very rarely extended beyond
providing operational support and simplifying existing work and business processes.
There was little enthusiasm from the companies to exploit technology for long-term
competitive purposes. Rather, the rationale for investment was typically one of
business necessity and survival. As a result, pre-investment planning and post-
investment review tasks were not given sufficient attention, and system functionality
and cost impact remained at the very heart of the evaluation effort. Moreover,
contextual variables, such as organisational culture and structure, the decentralisation

of IT activities and responsibility, and the effect of internal politics were found to be
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influential for the institutionalisation of IT investment practice. However, decision
makers seemed to be either unaware of the significance of such variables or unwilling
to deal with them systematically and proactively. Thus, the lack of strategic vision and
a reluctance to change had not only limited the usefulness of IT in organisations, but
also prevented the development and adoption of a coherent and systematic decision

making methodology.
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Chapter 10

Discussion and Conclusion

10.1 Introduction

This research has investigated the organisational practices of information technology
investment decision making in large Australian firms. Unlike previous studies that
focus mostly on IT investment justification and assessment, this research explored the
decision criteria and processes followed by these firms during the major decision
making stages of IT investment. Moreover, as a step further from past studies, this
research has not only identified and reported the gap between decision making
theories and practices, it makes further contribution by examining the reasons for this
gap and their resulting significance to technology adoption. By taking context into
account, a more complete picture concerning the decision making practices for IT

investment in organisations also emerged.

To address the research question, the study was designed to specifically answer the
following issues: (1) What procedures and activities are involved in all four stages of
IT investment decision making? (2) What is the extent to which IT investment
decision making theories and techniques in the literature are currently being applied in
industry? (3) What are the important contextual factors involved in decision making
and how do they impact on the decision making practices? To this end, two studies
were developed to achieve empirical evidence in response to these research issues. In

turn, this chapter reports the outcomes generated from the two studies.

10.2 Structure of the Chapter

The remaining part of this chapter is structured in the following way. The section
Conclusions for the Research Aims (Section 10.3) summarises the key findings from
the two studies as presented earlier in Chapters 6, 7, and 9 in accordance with the

developed research aims. The implications arising from these findings are then
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studied in Implications for Theory (Section 10.4) and Implications for Practice
(Section 10.5). Finally, the chapter concludes with a discussion on the limitation of

the research and the opportunity for future study (Section 10.6).

Before presenting the rest of this chapter, a summary of the previous chapters of the

thesis is provided here.

Chapter 1 covered the background and motivation for this research. The research
question, research aims and the intended methodologies for conducting the research
were also outlined. Chapters 2 and 3 examined the existing literature in the area of
decision making and assessment in relation to technology investment. The
observations that the proposed theories and techniques advanced by IS researchers
have limited use, and that the value of IT continues to be questioned by IS
practitioners, indicated a possible gap between what academics and organisations

consider as acceptable or realistic IT decision making practices.

Accordingly, the theoretical foundations for this research were established and the
research aims were derived from the literature review. Together with the developed
conceptual framework, they were presented in Chapter 4. The methodological issues
associated with the two studies were presented in Chapters 5 and 8 respectively. Data
collected from the first survey were to provide descriptive and inferential statistics
analyses, leading to conclusions about the current decision making practice for
technology investment in organisations, as presented in Chapters 6 and 7. In turn,
Chapter 9 further explored the content and process aspects of decision making in
depth, as well as the important contextual variables influencing the decision making

practice and technology adoption outcome.

10.3 Research Conclusions

The question of how organisations decide on information technology investment can
be dealt with in the following terms: (1) the decision criteria used, (2) the process in

which the technology investment decision is arrived at, (3) the significant institutional
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contexts that influence the decision outcome (Bacon 1992; Serafeimidis and Smithson
1999; Heemstra and Kusters 2000). To understand the current issues associated with
technology adoption and system implementation in organisations, these three
elements and their interactions must be examined in entirety than on their own. Thus,
seven research aims (presented in Chapter 1) were derived from the research question
to explore these dimensions through a quantitative survey and a qualitative case study.
Together, the ultimate goal was to better understand the application of particular

decision making methodology in context.

As discussed in Chapter 1, data collected from the two studies served three purposes.
Findings from the survey were useful to establish an initial background of the decision
making structure and practice for IT investment (Research Aims 1 to 3). The survey
data were subsequently used to test the hypotheses in order to assess the existence of a
relationship between the constructed variables (Research Aims 4 to 6). Finally, the
interviewed data strengthened and validated the findings from the preliminary survey
and contributed further by identifying the important contextual variables and their
impacts on decision making practice (Research Aim 7). The analyses of the collected
data and in-depth discussions on the results were provided in Chapters 6, 7 and 9
respectively. The following sections will summarise the key findings from the two

studies.

10.3.1 Key Findings of the Survey Study

The first three research aims were concerned with establishing the procedures and
activities utilised by large Australian companies during the four major decision
making stages of IT investment. That is, from analysis and planning, evaluation of
costs and benefits, selection and implementation, to post-implementation evaluation.

Key findings in relation to these stages are discussed in this section.

Aim 1: To establish the decision making structures and procedures adopted

by organisations in making IT investment decisions.
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Aim 2: To determine whether formal IT evaluation techniques or frameworks

are being used by organisations when investing in IT projects.

Aim 3: To compare the proposed practices for IT investment evaluation that
are documented in literature, with those that are adopted by

organisations.

Analysis and Planning

The survey indicated that the majority of the organisations followed a business
monarchy approach to technology investment where IT decisions were made jointly
by both top level business and IT executives. On the other hand, despite some
recognition of the potential strategic and innovative use of IT, the reasons for system
adoption were generally confined to improved information access and quality. Indeed,
IT informational benefits were consistently viewed as the more important reasons for
system adoption than IT strategic or transactional benefits. Furthermore, there is an
apparent lack of interest in thorough IT planning. Not only did nearly half of the
organisations have no formal analysis and planning procedures, those that did were

not always required to follow these established procedures.

A possible explanation for this inadequacy in IT planning may be organisations’
unenthusiastic or indifferent attitude to technology. As per literature review, the
different roles of technology can be discussed in terms of automating, informing and
transforming the business. However, there was a lack of this perspective in reality. IT
was most recognisable by the supportive functions it was able to provide, and criteria
for IT adoption were frequently expressed in tangible, operational benefits. With a
focus on finding short-term solutions, formal analysis and planning for long-term IT

advantages was not likely to be regarded as an absolute necessity.

Evaluation of Investment Costs and Benefits

Similar to IT planning, IT investment evaluation had not been performed widely and
consistently, with survey results reporting that just over a quarter of the organisations

formally evaluated 90% or more of their IT investments. The IT assessment methods
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used were also limited, confined mostly to economic-based measures. It was observed
that while the dependency between IT investment types and IT assessment methods
was acknowledged by more than half of the organisations, four of the five most

widely used methods were related to financial measures.

Other observations made from the survey also included the fact that the identification
of intangible benefits and costs was found to be difficult and often left insufficiently
considered, and IT benefits were overstated by one-third of the organisations. With
these findings, it appears that while in theory evaluation provides the opportunity for
organisation to measure the worthiness of IT investment, in practice this was often not
the case. This combination of a lack of evaluation and dissatisfaction with the adopted
evaluation techniques is reflected by the result which showed that more than half of
the organisations reported a lack of confidence in achieving anticipated IT benefits on

implementation.

Selection and Implementation

In terms of IT investments selection, it was found less than half of the organisations
would always or often accept strategically important investments if financial risks
were involved. The result appears to support the notion that investments that are
unable to demonstrate some tangible benefits will be harder to obtain approval
(Scheier 1989). Comments made by the respondents in support of this view included
‘IT investments are not measured against returns, IT is a tool to meet business needs’
and ‘Real returns are rare and are not IT dependent... a lot of IT investments are
[made to] stay in business.” Another important observation was the large extent to
which act of faith approach to IT investment was made, regardless of the existence of
formal IT planning policy or links between corporate strategy and investment goals.
With more than a quarter of the survey organisations frequently following this
approach, the evaluation and selection process was effectively reduced to a yes/no

exercise.

With respect to IT implementation, findings suggested that this particular stage was
most widely performed. As planning and evaluation of IT investments were often

poorly performed in the survey organisations, a sound implementation plan might be
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the most important leverage to ensure the quality of the investment. On the other
hand, the focus of evaluation remained largely on ensuring system and budgetary

requirements were met satisfactorily.

Post-implementation Evaluation

An analysis of the responses revealed two major issues concerning the post-audit
activities in the survey organizations. The extent of post-implementation was limited
in overall terms, and post-audit was predominantly summative rather than formative,
centring mostly on technical efficiency. Survey data indicated that only about half of
the organisations had a formal post-implementation evaluation plan, and less than half
of the organisations post-audited their IT investments regularly. When one considers
the passive nature of the IT planning and evaluation activities as often observed in the
survey organisations, the negligence of post-audit is not without reason. When post-
investment audit did occur, the majority of the review activities were performed
within six months of project completion, suggesting long-term audit was perhaps not
required for short-term operational benefits. In overall terms, IT evaluation still relied

mostly on the traditional success criteria of working, on time, to budget.

Other IT Investment Decision Making Issues

Three specific aspects of decision making for IT investments were examined: (1)
decision makers’ familiarity with the existing body of theory in the area of IT
investment decision making and assessment and its perceived usefulness; (2) the
overall satisfaction with the outcome of their investment decisions; (3) the factors

inhibiting the undertaking of sound decision making practice.

With respect to the applicability and practicability of the contemporary decision
making theories and methods advanced by IS researchers, it was noted that very few
organisations considered them useful beyond the currently adopted methodologies.
This lack of applicability and practicability was further confirmed by the findings
from the interview study that existing theories and methods had not had an impact on

the way the three case organisations invested in IT. Similarly, respondents’ level of
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involvement in continuous professional development and training as IT investment

decision makers was found to be low.

In terms of the performance of the implemented systems, general observation was that
over half of the organisations were satisfied with the decision outcomes and the
success rate of the past IT investments, despite the fact that only one-third of the firms
felt positive about their adopted decision making and assessment procedures. This
perhaps can be explained in the way that if technology is associated with low
organisational status and expectation, existing decision making practices might be
deemed adequate for their purposes. Finally, the key inhibitors to sound decision
making practice were found to be: (1) difficulty with identifying and quantifying
relevant costs and benefits with existing evaluation techniques, and (2) lack of
organisational rules to support sound decision making practice. Additional factors
were also suggested from the findings from the interview study, including: (1) a
general lack of interest in planning, assessing and managing IT, (2) lack of time, and

(3) a managerial mindset of accepting what was already spent on technology.

10.3.2 The Testing of the Proposed Hypotheses

Research Aims 4 to 6 were concerned with testing for possible relationships of the
proposed hypotheses with the collected survey data. The statistical analysis and
discussion of the results were documented extensively in Chapter 7. This section

outlines the important findings.

Aim 4: To examine the extent to which the decision making activities, criteria
and techniques adopted by organisations are related to the efficacy of

the decision making process.
Aim 5: To examine the extent to which the decision making activities, criteria

and techniques adopted by organisations are related to IT investment

performance.
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Aim 6: To examine the extent to which the decision maker’s familiarity with
relevant theories and techniques concerning IT assessment is related

to decision making process, content and outcome.

IT Investment Activities and IT Decision Making Process Efficacy

The focus of Research Aim 4 was to explore the extent of decision making activities,
criteria and techniques related to the efficacy of the decision making process. Several
variables and their relationships with process efficacy were examined: the evaluation
techniques used (Hla and Hlb), the perceived efficacy of the adopted evaluation
techniques (H1c), the existence of formal procedures for the five stages of decision

making (H1d), and the decision criteria used for IT investment (H1e).

Collective results from the testing of hypotheses Hla and H1b suggested that the
adoption of multiple fypes of IT assessment methods (i.e., economic, strategic,
analytic and integrated-based techniques) had no significant impact on the perceived
efficacies of the IT assessment methods used and the overall decision making process.
That is, it had little effect on the extent that firms were able to identify important IT
costs and benefits, or the level of satisfaction with the overall decision making process
for IT investment. This finding is in contrast with literature that suggests that
organisations should not rely solely on traditional budgeting techniques for
technology assessment. A likely explanation is that while the use of non-economic
measures is generally accepted, their value is considered only secondary to that of
economic-based techniques. Consequently, they do not significantly enhance the

existing IT investment decision making process.

The testing of Hlc revealed a significant and positive relationship between the
efficacy of the IT assessment methods used and the efficacy of the overall decision
making process. Such result is reasonable, in that if organisations can better identify
the important IT benefits and costs associated with a system, the efficacy of the
decision making process will be improved and will subsequently result in better

investment decisions.
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IS literature has suggested that sophisticated decision making should be a structured
process based on established policies and procedures (Farragher et al. 1999; Hogbin
and Thomas 1994, p.167). The conclusion drawn for H1d indicated that there is a
strong and significant association between process formality and process efficacy,
particularly between those firms that had and those that did not have formal policy for
all main stages of decision making. Moreover, there is also a view that while value
quantification of a system can be difficult, value can be expressed explicitly in terms
of the system’s impact on business value. However, no significance variation in the
perceived efficacy of the decision making process was found between organisations
that considered mostly IT informational benefits as investment criteria and those that
considered all three types of investment criteria. It appears that given that improved
information efficiency and management are often cited as the most significant reason
for technology adoption, the inclusion of other decision criteria had not contributed

significantly to the quality of the adopted decision making practice.

In brief, the variables that related positively and significantly to the efficacy of the
decision making process for IT investments are: the efficacy of the evaluation
methods used, and the existence of formal policy for the major stages of the decision

making process.

IT Investment Activities and IT Investment Performance

For Research Aim 5, five variables and their associations with IT investment
performance were tested. They were the evaluation techniques used (H2a), the
perceived efficacy of the adopted evaluation techniques (H2b), the existence of formal
procedures for the five stages of decision making (H2c), the perceived efficacy of the
overall decision making process (H2d), and the decision criteria used for IT

investment (H2e).

Results from the testing of H2a suggested that the use of multiple #yypes of evaluation
techniques valuable was not related significantly to higher IT performance in any of
the system impact dimensions (i.e., strategic, informational and transactional).
Together with earlier descriptive analysis that showed that economic-based techniques

represented more than half of the total number of assessment methods used by 76% of
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the survey organisations, such finding is further indicative of the value of traditional
financial measures and a lack of applicability of the more contemporary appraisal

methods.

The relationship between the efficacy of the evaluation techniques adopted and the IT
performance in H2b was found to be positive and significant for system performance
in the strategic and transactional dimensions. On the other hand, there was a lack of
evidence for system performance in the informational area. A likely explanation is
that again, given that IT informational benefits are often the reasons for technology
adoption, satisfactory system performance in this area is expected regardless of the

efficacy of the adopted evaluation techniques.

The general conclusion drawn for H2c is that there was no evidence to suggest a
significant relationship between the existence of formal decision making stages and IT
investment performance in overall terms. This was explained by the earlier finding in
Chapter 6 that the process of selecting IT investments did not always depend on the
guidance of established IT strategy or other documented policy (e.g., act of faith type
investments were made by half of the organisations regardless of the existence of
formal decision making policy). As a result, the eventual system performance is not
dependent on the extent to which an investment decision is thoroughly planned and

evaluated.

The testing of an association between the efficacy of the overall decision making
process and IT investment performance in H2d suggested a positive and significant
relationship in all three performance dimensions as well as in the overall performance.
The result was as expected, as sound decision making practice should lead to more

satisfactory investment decisions and outcomes.

A positive and significant relationship was found in H2e between the use of the three
types of decision criteria and system performance in the respective dimensions. On
the other hand, for overall IT performance, only strategic and transactional criteria
were the significant predictors. This appears to confirm the results of H2b that
satisfactory system performance in the informational area is perceived to be critical

for the success of technology investment.
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In brief, the variables that related positively and significantly to the perceived IT
investment performance are: the efficacy of the overall decision making process, and
the inclusion of strategic and transactional decision criteria in the pre-investment

planning process.

Decision Maker's influence on IT investment Decision Making

Given the concern over the applicability and practicality of past and present work in
the field of IT investment decision making, the understanding of the relevance of how
these decision making theories and methods work from the perspective of the decision
makers is particularly important. The focus of investigation of Research Aim 6 was
the effects of the decision maker’s familiarity with existing body of theory on the
various aspects of the IT investment process. Specifically, those aspects were the
selection of evaluation techniques (H3a), the perceived efficacy of the evaluation
techniques adopted (H3b), the existence of formal procedures for the major stages of
IT investment decision making (H3c), the perceived efficacy of the overall IT
investment decision making process (H3d), the decision criteria used for IT

investment (H3e) and the performance of the implemented IT (H3f).

Based on the analyses, the extent of decision maker’s knowledge had no significant
associations with the dependent variables in H3a, H3b and H3d. These results have
practical significance as they imply that (1) the value of applying non-financial
evaluation methods is not recognised or ignored, and (2) the body of theory has not
contributed substantially to the way IT investment decisions are made. Findings from

the second interview research would again confirm these issues.

For H3c, positive and significant correlations were found between the independent
variable and the existence of a formal policy for the major stages of decision making
except for post-implementation review. Such finding is reasonable, in that decision
makers with high level of decision making knowledge are likely to approach

technology investment more formally and diligently.
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The testing of H3e revealed that decision maker’s knowledge correlated positively
and significantly with the use of strategic and transactional criteria when investing.
Similarly, a strong relationship was also found in H3f for decision maker’s knowledge
and IT investment performance in these two dimensions. On the other hand, negative
associations were found in both H3e and H3f for informational decision criteria and
IT investment performance in the informational dimension. The results seem to
suggest that as decision makers become more familiar with IT investment decision
making theories and methods, it is possible to better assess strategic IT investments
that offer long-term value or transactional IT that provides quantifiable business
benefits, rather than focusing on investing in IT for improved management
information only. That is, a better appreciation of the role of IT rather than focusing

on IT informational benefits alone.

In brief, the variables related positively and significantly to decision maker’s
knowledge are: the existence of formal policy for the pre-investment stages of
decision making process, and the inclusion of strategic and transactional decision

criteria in the pre-investment planning process.

10.3.3 Key Findings of the Interview Study

Successful IT implementation is often argued to be contingent on the organisation’s
environment as well as the context in question (Devaraj and Kohli 2000; Ragowsky et
al. 2000). The specific characteristics of an organisation also invariably impact on the
role of IT and the role of evaluation, the decision making process, and the eventual
investment outcomes (Serafeimidis and Smithson 1999). Thus, the emphasis of
Research Aim 7 was not only to explain more accurately the data obtained from the
first survey study, but also to explore the relevant contextual variables in decision
making and their implications through a qualitative, interpretivist study. This section
discusses the main findings from the collected data and comparative analysis as

presented earlier in Chapter 9.
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Aim 7: To identify the important internal and external factors that influence
IT investment decision making and evaluation practices in

organisations.

The Effects of Contextual Variables

The context of an organisation refers to both external and internal environments that
may have an effect on the decision making methodology and the resulting outcome.
With respect to external environment, it was observed that the three case
organisations operated in very different industries where they faced various degrees of
competition and the effects of changing market conditions. In turn, these external
variables had an impact on the organisational use of technology and the perceived
roles of IT. Nevertheless, while the IT focus and decision making methodology
observed in each case were firm-specific, the underlying infentions to invest seem to
be alike. Although the significance of IT was stressed by the interviewees in a variety
of ways, the reasons for IT adoption were often related to competitive pressure and
business necessity, regardless of the types of technology or organisational

characteristics.

With respect to internal variables, business strategy was found to be influential for the
general IT direction of the company. However, there appeared to be a lack of any
identifiable IT strategy or documented guidelines in all three organisations with
respect to how IT would support the corporate strategies. Consequently, reasons to
invest were often suggested to be reactive than opportunistic, underpinned by the need
to bring technological solutions into existence quickly. This emphasis on functionality
thus saw the role of corporate IT Department or IT Steering Committee limited to
realising local IT needs rather than enterprise-wide IT planning. Moreover, internal
conflict was particularly problematic at SteelCo and ConsultCo given the inadequate
enforcement of procedures and a silo-mentality of the divisions, leading eventually to

a piecemeal approach to IT.
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The Perceived Role of IT in Organisations

The conclusion drawn from the interviews was that despite a general desire to exploit
technology to achieve business goals, IT was not considered a priority and IT value
was generally suspect. The lack of confidence in technology thus limited IT function
to primarily supporting and enhancing the current business operations, while the more
strategic element of IT was either ignored or unrecognised. The low status of IT also
reflected on the way investments were planned and evaluated. For instance, despite a
significant IT dependency in all three organisations, the basis for IT adoption was not
supported by any systematic IT planning. The focus on efficiency improvement and
cost saving thus indicated a problem-solving and crises-responding approach to IT
investments. In this way, the use of IT was not so much about gaining competitive

advantage, but rather not putting themselves in competitive disadvantage.

From the analyses of the cases, the primary factor for the absence of a strategic view
of IT was not due to a lack of IT awareness or knowledge on the decision makers’
part. Rather, their perceptions of IT usefulness were found to be shaped by powerful
organisational issues and industry reality. Specifically, several key inhibitors for
strategic use of IT were identified, including: (1) difficulty with forecasting future
business needs, (2) lack of time for sufficient IT planning, (3) performance of past IT
investments leading to IT conservatism, (4) IT is generally seen as operating costs, (5)
budgetary constraint, (6) competitors’ imitation leading to undifferentiated or similar
technology/process, (7) technologies fast becoming obsolete, (8) organisation
complexity, power structure and existing policy and procedures all making change
difficult. Facing these issues, decision makers might have no choice but continue to

approach technology adoption in an incremental and cautious manner.

The Evaluation of IT Investments

The plethora of IT assessment theories and techniques available in the literature
indicates the importance of evaluation during the decision making process. However,
the observed IT evaluation processes of the case organisations represent another
interesting gap between theory and practice. With respect to pre-investment

evaluation, it was found that the extent and depth to which evaluation was carried out
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often depended on the nature and size of the investment. Moreover, anticipated IT
benefits, costs and associated risks, whether tangible or intangible, were frequently
expressed in quantitative terms, albeit with some difficulty. Traditional techniques
such as NPV, ROI and payback were still among the most utilised assessment
techniques, and the more long-term or implicated benefits were considered at times
but rarely considered sufficient for justification purpose. When financial criteria failed
to adequately capture IT cost and benefit, intuition and management judgement
became important in guiding the evaluation process. Four key factors impeding
adequate pre-investment evaluation were uncovered: (1) business necessity remains a
main IT driver, (2) IT is accepted as cost of being in business, (3) users’ IT needs
must be met responsively, (4) IT is inherently difficult to evaluate with any accuracy.
Consequently, our cases were found to adopt the following evaluation strategies: (1)
situational rather than systematic evaluation, (2) a cost-management approach to
evaluation, often resulting in the use of excessive discount rate or cost of capital, (3)

waited for the technology in question to mature before investing.

Observations made about post-implementation evaluation in the three firms were also
in direct support of the earlier survey results. It was found that post-implementation
review had not been conducted widely and consistently, and the extent of audit was
apparently again attributed to project size. Other reasons for non-evaluation included:
(1) post-implementation evaluation was unnecessary if the system was implemented
according to the plan, (2) the assessment of benefits was too difficult, (3) post-
implementation evaluation was too costly and time-consuming. Furthermore, the
review tasks and responsibilities were often narrow and localised, where project
sponsors were left to deal with the realisation and management of IT benefits. As a
result, the functionality of the implemented system was frequently a benefit in itself,
and little organisational learning and adjustment was achieved. In this way, rather
than knowing why the implemented system had not performed as expected, the

weakness in the system often formed the basis for future technology investments.
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Outcome of IT Investments

Although ‘IT success’ was defined differently by the three case organisations, it was
usually expressed along the line of a system being delivered on time and within
budget, and able to accomplish what it was set out to do. However, the interviewees
also admitted that success was often based on approximation and the value judgement
of the management rather than concrete evidence. Despite the observation that the
quality of the adopted decision making process was questionable, the interviewees
were surprisingly content with the overall outcomes of past IT investments, especially
with projects aiming at improving operational efficiency and information
management. This particular finding is in support of the survey results that
informational benefits were regarded as the most important decision criteria for
technology adoption. The three interviewees attributed their satisfaction with past
investment decisions to following a largely pragmatic, business-led approach to
technology investment that focused on tangible, achievable goals. When there was a
specific business reason or perceived benefit for adopting a system, justifying the

investment was not seen as critical.

10.4 Implications for Theory

The significance for this research arises from insights into the existing body of theory,
and further, from theorising about the decision making practices as adopted by large
Australian companies. Through both a survey and an interview research, it was
discovered that the planning, evaluation and post-implementation evaluation activities
for IT investments had not been performed widely and consistently. Although more
sophisticated evaluation methods have been developed over the years, they do not
appear to be a satisfactory answer to the improvement of IT decision making practice.
It appears that the underlying problem with IT investment decision making cannot be
explained by the inadequacy of the adopted methodology alone, and answers must lie

elsewhere.
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Bannister and Remenyi (2000) suspect two reasons for the fall of theory. Either theory
has completely lost touch with reality and the theoreticians have failed to get their
message across to practitioners, or that the body of theory is still very immature and in
all probability far from complete. From the research findings, it is observed that both
accounts hold true. Firstly, the majority of existing researches on IT evaluation fail to
address adequately the subject of IT value per se from the organisation’s perspective
(Bannister and Remenyi, ibid). The literature review presented in Chapters 2 and 3
discussed a lack of strategic direction to be one major limitation of the current
approach to technology investment. On the other hand, while many researchers stress
or assume the strategic or innovative value of IT, in reality technology is rarely
viewed in these particular ways. In fact, whether technology can be a reliable source
of competitive advantage has been constantly questioned by the business community,
as was observed from the results of the two studies. At the same time, a small number
of IS researchers also challenge the strategic or long-term view of IT. Carr (2003),
one of the most prominent critics of this view, argues in his controversial article /7
Doesn’t Matter published in the Harvard Business Review, that IT can no longer offer
significant strategic advantage due to the increasing power and ubiquity of
technology. To understand his argument, consider the example of investing in a
personal computer. Before its proliferation, companies that integrated computers in
their work processes had a distinct advantage in terms of work efficiency or reduced
cost of labour. However, with today’s widespread use, competitive advantage to be
gained from investing in computer hardware is close to zero. The popularisation of
ATMs in the banking industry and ticket reservation systems in the airline and travel
industries in the 1980s are similar examples of IT gradually being ‘commoditised.’
Thus, Carr proposes that organisations change their strategies for IT adoption and they
should: (1) spend less by investing in essential rather than discretionary or
unnecessary IT, (2) explore simple and cheap alternatives to eliminate waste, (3)
reduce risk by following what has already been done, (4) focus on IT vulnerabilities,
not opportunities. While it is not the purpose of this research to argue for or against
Carr’s position, it is apparent that the research findings certainly reflect some of his
claims. The value of IT is not only limited by organisations’ understanding of how
technology can be used, industry reality and contextual variables also force

organisations to take precautionary steps in technology adoption. If the value of IT is
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perceived to be unreliable or unpredictable, no amount of decision making theories

will help change the existing way IT investment decisions are approached.

In addition to organisations’ unenthusiastic attitude towards IT, the general lack of
applicability and practicability of the existing body of theory also raises questions
concerning the maturity and completeness of existing work in this area. Considering
the breadth and depth of research on this topic, the practical application of the theory
is surprisingly limited. Many lay the blame on organisations’ refusal to take a long-
term view of IT and the excessive use of financial measures in determining IT value.
However, while the finding that four of the five most valuable IT assessment
techniques as ranked by the organisations are economic-based suggests some truth in
these criticisms, other contrasting observations were also made: (1) less than one-fifth
of the survey respondents believed that contemporary IT decision making and
evaluation theories were useful, (2) the degree of decision maker’s familiarity with
current theory had no significant impact on the selection of evaluation techniques, the
perceived efficacy of the techniques adopted, or the quality of the overall decision
making process and decision outcome, (3) the inclusion of non-financial techniques in
IT evaluation had no significant impact on the perceived efficacy of the techniques
adopted, the quality of the overall decision making process and decision outcome, or
the IT investment performance, and (4) despite well recognising the shortcomings of
their adopted decision making methodologies, all the interviewees from the case
studies suggested no desire to substantially change the existing approaches to
technology investment. Thus, the lack of theory applicability and practicability cannot
be explained only on the grounds of misuse of methods or a lack of theory awareness
on decision makers’ part. Rather, there appears to be insufficient attempt to acquire a
holistic view of technology adoption (Lubbe and Remenyi 1999). It is argued that
research on IT investment decision making should be business-oriented rather than
theory-driven, with a focus on assisting organisations in identifying areas where IT
can be useful to business, and better understanding of the evaluation context where a
particular assessment method can be best applied. Without such perspective,

developed theory will continue to be either irrelevant or difficult to apply.
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In short, the implication to theory of this research is that technology adoption and
assessment must be understood with a business, practical perspective. It can be seen
that while there was willingness to follow guidance on IT investment decision
making, organisational characteristics and environment variables often proved to be
preventive. It is suggested that a paradigm shift within the academic community is
needed to reintegrate IT assessment into organisational context as a part of
organisational behaviour. That is, from positivism towards interpretivism (e.g.,
Smithson and Hirschheim 1998; Sharif and Irani 1999; Farbey et al. 1999a). As the
organisations which participated in this research represent some of the largest
companies in Australia, it is argued that if they do not respond positively to
technology investment, it is unlikely that other companies will do so more effectively
(Sohal and Ng 1998). Until the issues of organisational value of IT and theory
applicability and practicability are addressed adequately, the evaluation of IT will

remain problematic.

10.5 Implications for Practice

As well as the implications for theory mentioned above, this research also has
significant implications for decision making policy and practice for technology
investment. They are related to: (1) recognition of the wider role of IT, (2)
understanding the dependency between project types and the application of decision
criteria and assessment techniques, (3) establishing adequate pre-investment planning

and post-implementation review procedures and responsibilities.

Recognition of the wider role of IT

A common position within the general IS literature is that IT is can be viewed as a
potential key resource for obtaining strategic advantage and for enhancing enterprise-
wide capabilities (e.g., Cotton and Bracefield 2000; Huerta and Sanchez 1999; Lubbe
and Remenyi 1999). On the other hand, it had been revealed that technology was
often treated as expenditure rather than a major capital asset in organisations, and so it

was evaluated and managed accordingly. However, the reality is that today’s highly
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integrated systems are likely to have a significant impact on the various levels of the
organisation, such as structure and culture, business and work processes, and
employee job design and satisfaction. While certain technologies and systems may not
offer the same competitive advantages as before due to standardisation and imitation,
IT benefits are still possible if organisations actively assess how business can be
improved through technology. In other words, the planning and evaluation of IT
investments should be focused on understanding the differences between the current
and the proposed way that work is done, rather than attempting to quantify the
absolute amount of that change. Instead of a reactive, problem-solving approach,
effort spent on IT governance and continuous evaluation of existing IT capability is
likely to result in better understanding of future IT directions and needs. In turn,
companies will run fewer risks of investing hastily in incompatible, incomplete or

unsatisfactory system that offers little or no business value.

Additionally, while the current emphasis on cost management is perceivable,
organisations should also focus on IT benefit realisation and building a firm-specific
IT portfolio if they are to maximise return from their technology spending. There are
two different perspectives in this, namely: ‘do we have to spend’ and ‘can we afford
not to spend.” These two mentalities thus determine how organisations formulate their
IT and IT investment strategies. Companies must find a balance and be diligent in not
jeopardising their long-term initiatives or innovative prowess (Kutnick 2002). With a
failure to recognise the different roles of IT and to prioritise business objectives and
technology investments, an organisation may soon find itself falling behind in
competition. Finally, as the DISC of ConsultCo suggested, changing the IT culture of
an organisation would require much more than the effort of an individual decision
maker. A range of factors including present organisational culture, budgetary
constraints, and people’s resistance or reluctance to change need to be addressed by

all levels of the organisation if the role of IT is to be perceived differently.
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Understanding the dependency between investment types and the

application of decision criteria and assessment techniques

Literature suggests that IT characteristics often have a direct impact on the way an
investment decision is formed, and that the focus of assessment should be changed
according to the investment purpose (e.g., Maritan 2001). Analyses of the collected
data from the two studies however, revealed an extensive application of economic-
based assessment methods despite the fact that their inadequacy was acknowledged by
the organisations. While this research does not dispute the usefulness of quantitative
methods, it should be clear that no single type of measure is perfect and universally
applicable. As both technology and organisations are becoming increasingly more
complex, economic-based measures appear to be over-simplistic and may not be
sufficient to capture the important factors contributing to a company’s strategic
imperatives. As a result, enterprise-wide and behavioural issues are often missing or
considered insufficiently during evaluation. An example drawn from the survey data
is that both the identification and quantification of the more intangible IT benefits and
costs were perceived to be very difficult. Consequently, the evaluation of technology
often involved a great deal of guess work. When judgement failed, organisations had

no choice but to resort to intuition to technology adoption.

Given the four impeding factors to evaluation as discussed earlier in section 10.3.3 of
this chapter, it is no surprise that organisations preferred to apply financial measures
or relied on intuition to avoid the complexity of technology assessment. On the other
hand, inadequate estimation can lead to two scenarios. Invest in the wrong project, or
more importantly, not invest in the right project (Robson 1999). One possible strategy
to reduce such a problem is to recognise the underlying intention for investing in a
system and the anticipated financial and non-financial impact from the investment.
Through establishing explicit business and financial goals, expectations from these
goals can therefore be better defined and measured with a right mix of quantitative
(historic) and qualitative (futuristic) evaluation techniques. Indeed, the successful
development of the ERP system at FoodCo is an example of the fact that despite a
complete lack of corporate IT plan and direction, IT benefits critical to the business

could be identified through matching technology with the corporate strategies.
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Establishing pre-investment planning and post-implementation review

procedures and responsibilities

One important proposition of this study is that the quality of a decision depends not
only on the quality of evaluation techniques used but also on the entire decision
making process adopted. Thus, it was posited that while a sound decision making
methodology does not always guarantee quality decisions, poor decision making
practice rarely results in a satisfactory outcome. The testing of hypothesis H2d also
suggested that the efficacy of the decision making process is significantly related to IT
performance. Yet, IT decision making was often found to be in effect, an IT
justification process where formal planning, assessment and management activities
were considered an option rather than necessity. At the end of implementation,
organisations were unable to ascertain confidently whether benefits had indeed been
achieved and where the impacts of IT were. As a result, IT performance was often
associated with disappointment, further reducing the management’s confidence in

technology.

With respect to pre-investment planning, it is argued that no amount of evaluation and
financial analysis will help an organisation to decide what to invest in without first
underpinning why an investment is needed. As discussed in the previous section,
while qualifying IT benefits and costs confidently is not always possible, they can be
represented in terms of their impact on the explicit business goals and value (Bacon
1994). In turn, measures of success can be defined from these representations. At the
end of system introduction, the effect of the system must be identified and compared
with those success measures. Without the desire and management support to carry out
such planning and review activities, finding consistent benefit from IT investments

will continue to be elusive.

Furthermore, it is suggested that the focus of post-implementation evaluation should
not be limited to assessing the technical achievements of the adopted system. There is
also a need to examine the benefit delivery of the invested system (especially those of
significant business impact), assess the organisational context in relation to this
system and manage its impacts, if organisations are to maximise the investment

results. The identification of the value generated by the use of IT as opposed to
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identifying the value of the IT itself, together with objective evidence, further enables
organisations to learn from past mistakes and missed opportunities (Remenyi and
Sherwood-Smith 1999). Hence, organisations should look beyond the measurement of
IT performance and aim at the better understanding of the performance of the

organisation as a result of the adoption of technology.

10.6 Limitations and Further Research

The interpretation and application of the findings of this research are constrained by a
number of limitations which provide grounds for further research. This section

discusses these limitations and directions for future study.

10.6.1 Limitations of the Research

The first limitation of the research is the size of the response of the first survey study.
While it was considered sufficient for large-sample statistical analysis (Groebner and
Shannon 1989; Berenson et al. 2004, p.315) and findings from the second study
further contributed to conclusion validity, a larger sample would improve the
applicability of the results. Secondly, the sample for the two studies was large
Australian companies. To that extent, results of the studies can only be generalised to

similar organisations and must be interpreted with caution.

Thirdly, the characteristics of the participating organisations may introduce biases in
the results. For example, some may have strong opinions about the research topic
while others had little interest, or may have adopted entirely different investment
approaches such as IT outsourcing. Additionally, although the survey respondents
were the primary decision makers in their respective organisations, it is also possible
that their perceptions and opinions may differ from the collective opinions of other
executives in the firms (Karimi et al. 2000). Indeed, one of the reasons for past IT

failure as indicated by the GGM of SteelCo, was the often conflicting view
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concerning IT direction and priority between the previously instated CIO and business

executives.

Lastly, there is a lack of standard instruments for measuring a number of the
constructs developed for this research. For example, the scale for ‘IT Performance’
was developed based on the instrument of Mirani and Lederer (1998). However,
although this particular instrument had been validated empirically, there also exist
complementary and competing models with various views and assumptions about IT
performance (e.g., Grover et al. 1996; Saarinen 1996; Agle et al. 1999; Goodhue et al.
2000; Sedera et al. 2003b). Likewise, there is no agreement in the literature as to how
efficacy of the evaluation techniques and the overall decision making process should
be measured. While this is not unexpected given the apparent absence of prior
research in this area, the development of detailed instruments for these constructs

represents a possibility for future theoretical work.

10.6.2 Direction for Further Research

Three initial strategies for further research can be proposed. First, the conceptual
model developed for this research (Figure 4.2) was focused on the nature of
relationships and dynamics between the aspects of decision making content, process,
context and decision maker characteristics. Several hypotheses were then developed
and tested to establish the levels of association between the variables. On the other
hand, the model does not necessarily represent the whole aspect of technology
investment decision making in every organisation, neither does it imply the existence
of direct or causal relationships between the decision making elements. Thus, future
research may refine the model and examine the hypotheses in detail. Moreover, it is
clear from the second study that contingency factors often have moderating roles on
the outcome of technology investment decisions (e.g., environment uncertainty,
internal politics, complexity of the system). Taking these parameters into hypotheses

construction should strengthen our understanding of the research area.
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Second, with new insights into the organisational role of IT and applicability and
practicability of the existing body of theory, the next stage would be to explore how
organisations can better plan, evaluate and manage technology investment given this
new perspective. That is, what can be done to bridge the gap between what IS
academics and practitioners consider as realistic IT investment practice. Although this
research was intentionally broad-based, one possible direction is a more focused
investigation of a specific industry or technology in order to provide the opportunity
for an in-depth comparative study. For example, comparing the methodologies for
investing in an ERP system at several same-industry firms, and the subsequent
outcomes and experiences gained, should enable the differentiation between
successful and unsuccessful investment methodologies. Hence, rather than being
limited to understanding the average effects of decision making practice, best
practices can be identified either in terms of specific characteristics or as overall
methodologies of specific firms (Hitt and Brynjolfsson 1996). Such study will be

valuable for organisations to better exploit the value of IT.

Third, within the framework of this study, it was not possible to thoroughly examine
the organisation history and experience from which managerial perceptions of IT,
organisational roles of IT, and decision making practices were derived. Thus, a
longitudinal study may be useful to uncover organisational development and
implementation of a decision making methodology and the ensuing changing impacts
on decision making outcomes. As an example, since it was only six months before the
interview that a formal process for business case development was established at
ConsultCo, it would be interesting to see whether there is positive evidence of its
impact on improved investment decisions. Further, the performance impact of
technology is likely to be more evident due to organisational learning and adjustment
(Li and Ye 1999). On the other hand, investigation into the possible lags of IT benefits
may be difficult given the quality of the post-investment review as observed in the

research organisations.
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10.7 Conclusion

This chapter has summarised the key findings and drawn conclusions from the two
studies for the aims of this research. The implications for theory and practice were
also investigated, followed by a discussion on research limitations and direction for

future research.

In brief, this research has provided insights into the content, process and contextual
issues of technology investment decision making in large Australian companies. It has
particular theoretical significance as it inquires into the very veracity of recent
theoretical developments in the area of IT planning and assessment practices. At the
same time, this research also serves as a practical reference. Only with a clear
understanding of the important aspects involved in IT investment decision making can

organisations define and approach their investment tasks successfully.
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Appendix A
Sample Invitation Letter to Study One

Appendix A presents a sample introductory letter that was sent to each of the
participants of Study One. The letter was accompanied by the questionnaire package

(see Appendix B).

331



332



Lk\ ')J G riffith School of Management

UNIVERSITY Telephone  +61 (0)7 3875 6574
Facsimile  +61 (0)7 3875 3887

[Date]

www.griffith.edu.au
[Company Name] Nathan Campus, Griffith University
[Company Address] Brisbane, Queensland 4111, Australia

Dear [Addressee Name]:

My name is Yen and [ am currently undertaking a Doctor of Philosophy degree at Griffith
University. [ am writing to invite you to participate in a study on the decision making and
evaluation of information technology (IT) investments in large Australian companies. The
increasing reliance of businesses on IT has given rise to concerns about how to evaluate
IT investment initiatives. IT investment decisions are often rated as some of the most
critical decisions made in an organisation today, and managers continuously face the
challenge of identifying and selecting the right IT investments. Therefore, it is the aim of
this study to understand the decision making structure and procedures adopted by
organisations in making their IT investment decisions, and to determine how decision
making activities influence the outcome of IT investment decisions.

To thoroughly understand this research topic, we need your participation in this study.
Your experience in making critical business decisions, as well as your opinion to the
relevant questions in the survey, are very important to us. By joining us in this effort, you
will be contributing valuable data and input to the understanding of this research area.
The enclosed questionnaire is being circulated to the top companies listed on the
Australian Stock Exchange. We kindly ask you to complete the questionnaire following
the instructions provided, which should take approximately 20-30 minutes. After
completing the questionnaire please place it in the self-addressed, pre-paid envelope
enclosed and return it to Griffith University by [Survey Deadline].

At the conclusion of the study, if you so indicate in the questionnaire, you will receive a
report summarising the survey data. The report will include information on: how other
Australian organisations approach their IT investment decision making processes; how IT
investments are evaluated and the techniques involved; what IT governance activities are
organised and performed in other organisations; and whether their past IT investments are
perceived as successful. We believe this report will be valuable to you, as it not only
provides a clearer understanding to the current practices of IT investment decision
making, both in your and other Australian companies, but also facilitates future
management improvement in this area.

If you have further questions concerning matters related to this research or advice in
completing the questionnaire, please e-mail or contact the researcher as shown on the
back of this letter. Your input is very important to us and we believe that you will also
benefit greatly from participating this research. Thank you kindly for your support and
cooperation.

Sincerely,

Yen-tsai Wang
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Appendix B

Sample Survey Questionnaire

A sample survey questionnaire is presented on the following pages. The questionnaire

was mailed out with an introductory letter, shown in Appendix A.
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Evaluation of Information Technology Investments Survey

General Instructions

There are seven main parts to the questionnaire, each covering a specific aspect of IT
investment decision making:

Organisation profile

Overview of the IT investment decision making process

Making IT investments decisions at the planning and feasibility stage

Making IT investments decisions at the evaluation stage

Evaluating IT investments decisions at the selection and implementation stage
Evaluating IT investments decisions at the post implementation stage

Issues and difficulties in evaluating IT investments

NooasrwdE

Please complete the questionnaire in one setting and answer all questions as
appropriate according to the instructions of the questions.

It is important that you work quickly through the questionnaire and record your first
impression. There are no right or wrong answers. Your real opinions are the most
appropriate ones.

Your response will be completely anonymous. Completion and return of the voluntary
questionnaire constitutes your consent to participate and have the information used for
the purposes of the study. The contents of the survey are confidential and there will be
no way by which you or your organisation can be identified in any report.

If you wish to receive a report summarising the survey data at the end of the study,
please provide your contact details in the very last question of the questionnaire.

Thank you again for your support and participation.

Chief Investigator: Research Supervisor:

Mr. Yen-tsai Wang Dr. John Campbell

School of Management School of Management

Nathan Campus, Griffith University Nathan Campus, Griffith University
Brisbane Queensland 4111, Australia Brisbane Queensland 4111, Australia
(07) 3714 4107 (07) 3875 5549
Yen-Tsai.Wang@griffith.edu.au J.Campbell@griffith.edu.au

LI If the questionnaire cannot be completed due to company policy, please tick this
box and return the uncompleted questionnaire in the prepaid envelope to the
researcher.




Evaluation of Information Technology Investments Survey

PART 1: Organisation Profile

1. Number of employees:

2. Revenue (in AUDS$) in the last financial year:
Less than $10 million
$10 million - $99 million
$100 million - $500 million
Over $500 million

ooood

3. Your position in your organisation:

4. Length of time in current position in the organisation:
Year: Month:

5. Is there an IS/IT department in your organisation
(please tick one only)

Yes O
No (please go to Q7 if answered) O
No, outsourcing (please go to Q7 if answered) |

6. How many reporting levels is the CIO or top IS/IT
official below the CEO? (please tick one only)

Direct link O
One level O
Two levels Ol
Three or more levels O

PART 2: Overview of the
Making Process

IT Investment Decision

7. Inyour opinion, how important is each of the following
roles of IT to your organisation? (please tick the most
appropriate box for each of the roles of IT below)

Very Not at all

Important Important
5 4 3 2 1
supportive role O O O O d
innovative role O O o o O
strategic role O O O O d

8. Primary IT investment decision making responsibility:
(please provide one answer only)

CEO and/or CFO with CIO (C-level executives)
CIO or group of dedicated IT/IS executives only
C-level executives and other business group(s)
IT executives and other business group(s)
Business unit leaders or their delegates
Individual business process owner or end user
Other (please specify)

Ooooood

Page 1

9. When does your organisation consider IT investment
opportunities? (please provide one answer only)

Continually throughout the year
After an annual IT budget is prepared
Other (please specify)

O
O

10. Is there any formal, written policy/procedure in your
organisation regarding: (please tick the most

appropriate box for each of the options below)

Planning and analysis of IT invest-
ment opportunities

Appraisal and evaluation of potential
IT investments

Project management and implementa-
tion plan

Post-implementation audits

OO0 O O dg

OO0 o O 0O8g

Benefit delivery and management

11. Does your organisation follow a formal approach to IT

investment opportunity? (please tick one box only)
Always Never

5 4 3 2 1
t ] t O ]
12. At what stage in the decision-making process are in-
vestment success criteria usually defined? (please tick
the most appropriate box for each of the stages below)

Always Never
Defined Defined
5 4 3 2 1
Before approval O 0O O o O
Before implementation N N R I O
After implementation O O 0O o d
13. For your organisation, have past IT investments

returned a higher or lower return than other non-IT
investments on average? (please tick one box only)

Much Higher Much Lower
5 4 3 2 1
] Il ] Il O
PART 3: Making IT Investments Decisions at the

Planning and Feasibility Stage

14. How are IT investment initiatives in your organisation
evaluated at the feasibility and planning stage? (please
tick the most appropriate box for each of the types of
evaluation below)

Always Never
5 4 3 2 1
Financial evaluation O 0o o 0o 4d
Strategic evaluation O 0O O O d
Other (please specifybelow) [ O O O O




15.

16.

For the IT investment decisions made by you in the past
1 year in your organisation, what rating on a 5-point
scale would you give to each of the following decision
criteria in terms of its overall importance? (please tick
the most appropriate box for each criterion listed below.

5 is the most important, 1 is the least important)

54 3 21
Increased competitive advantage Ooooogog
Catch up with competitors ooogogog
Align well with organisational goals OoOooono
Create useful linkages with other or- adodood
ganisations
Enable the response to change more OoooogQg
quickly
Improve customer relations OoooogQg
Provide new products/services Ooooogog
Provide better products/services oooono
Enable faster retrieval or delivery of Ogogogog
information or reports
Easier access to information OoOooono
Improved management information OoooogQg
for strategic planning
Improved the accuracy or reliability of [ OO O
information
Improved information for operational OoooogQg
control
Present information inamore concise [0
manner or better format
Increased the flexibility of information OoooogQg
requests
Save money by reducing travel costs OoooogQg
Save money by reducing communica- [0 0O
tion costs
Save money by reducing system Ooooogog
modification or enhancement costs
Allow other applications to be devel- Ooooogog
oped faster
Allow previously infeasible applica- Ooooogog
tions to be implemented
Provide the ability to perform mainte- Ooooogog
nance faster
Save money by avoiding the need to Ooooogog
increase the work force
Speed up transactions or shorten Ooooogog
product cycles
Increased return on financial assets Ooooogog
Improved employee productivity or oOogoog
business efficiency
Other (please specify below) ooogogog

Does the organisation require a formal link between
corporate strategy and the goals of an IT investment
opportunity? (please tick one box only)

Always Never

5 4 3 2 1
g g g O g
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17.

PART 4: Making IT

In your opinion, how important is each of the following
criteria when making IT investment decisions? (please
tick the most appropriate box for each of the types of
criteria below)

Very Not at all

Important Important
5 4 3 2 1
Financial criteria O 0o 0O 0o d
Operational criteria O O 0O O d
Strategic criteria O 0o 0o 0o ad

Investments Decisions at the

Evaluation Stage

18.

19.

20.

21.

How far into the future does the organisation forecast
the quantitative benefits from IT investments in
general? (please tick one box only)

Less than 2 years
2 to 4 years
5 years or more

ooood

Don't know

Estimate the use of formal evaluation techniques as a
percentage of all implemented IT investments
%

Of the evaluation techniques used by your organisation
in assessing IT proposals, what rating would you give
to each technique (please tick the most appropriate
box for each of the evaluation technique listed below.
5 is the most valuable, 1 is the least valuable, and NA
is technigue not used)

54 3 2 1NA

Payback oooooo
Return on investment oooooo
Return on management Oooood
Internal rate of return oOooooo
Net present value oooooo
Cost benefit analysis Oogooooad
Business scorecard or other Oooood
weighted scoring models

Critical success factors oooooo
Information economics oOooooo
Scenario planning oooooo
Risk analysis Oogooooad
IT portfolio management Oodoodand
Real option theory oOooooo
Other (please specify below) OdooOon

Are the evaluation technigues used in your organisa-

tion project dependent? That is, are they different from

investment to investment? (please tick one box only)
Always Never

5 4 3 2 1
| 0 ] | ]



22.

23.

24.

25.

26.

27.

28.

Does your organisation require a minimum rate of
return before making an IT investment decision?
(please tick one box only)

Always Never

5 4 3 2 1
0 g g ] g

Is a quantitative risk-adjusted evaluation required for all
IT investments? (please tick one box only)

Always Never

5 4 3 2 1
| l 0 0 l

How confident are you that the claimed benefits of
proposed IT investments will be delivered on
implementation? (please tick one box only)

Very High Very Low

5 4 3 2 1
| 0 0 0 0

Do you believe the current evaluation techniques
adopted by your organisation are able to identify all
important benefits of an IT investment? (please tick the
most appropriate box for each of the benefit types
listed below)

Always Never
5 4 3 2 1
For tangible benefits: o o o o 0O
Forintangible benefits: O O O 0O O

Do you believe the current evaluation techniques
adopted by your organisation are able to identify all
important costs of an IT investment? (please tick the
most appropriate box for each of the cost types listed
below)

Always Never

5 4 3 2 1

For tangible costs: 0 o O o Ol
For intangible costs: o o o o O
Do you believe the evaluation process in your

organisation overstates or understates the benefits of
IT investment? (please tick one box only)

Overstates Understates

5 4 3 2 1
0 l l 0 0

How satisfied are you with the evaluation techniques
for IT investments currently adopted by your
organisation? (please tick one box only)

Very Satisfied Very Unsatisfied

5 4 3 2 1
D g g g g

PART 5: Evaluating IT Investments Decisions at the
Selection and Implementation Stage

29.

In general, will you accept an IT investment opportunity

that has positive strategic factors but a possible

negative financial impact? (please tick one box only)
Always Never

5 4 3 2 1
g g g g ]

30.

31.

32.

33.

Has your organisation ever made an “act of faith” IT
investment, that is, based on intuition only? (please tick
one box only)

Very Often Never

5 4 3 2 1
0 l l 0 0

What are the activities performed to oversee the quality
of the investment during the implementation stage?
(please tick the most appropriate box for each of the
activities listed below)

Always Never
5 4 3 2 1
Assign a project manager I I I I
Develop an action plan O O O O O
Establish a steering committee [ [ O O O
Hire external quality control [ [ [ O O
personnel
Other (please specify below)
1 O O oOonoaod
2: O 0O oodd

In general, what evaluation technique(s) does your
organisation use/perform to control the quality of the
investment during its implementation?

When identifying major problems during the
implementation stage of IT investment (e.g. significant
change in requirements or acquisition plan), what
corrective action does your organisation perform?
(please tick the most appropriate box for each of the
corrective actions below)

Always Never

5 4 3 2 1
Postpone the investment O 0o o o O
and reevaluate its feasibility
Add more resources (per- O O O 0o 0O
son/hour, funds)
Replace investment devel- O 0O 0o o O
opment personnel/team
Limit the scope or benefits O O O O 0O
Scaledowntheinvestment [ O O O O
Review the development O O O 0o 0O
and implementation process
Extend the completiondate [ O O O O
Bring in external consult- O 0O o o 0O
ants
Other ( specify below) O O oo O




PART 6: Evaluating IT Investments Decisions at the
Post Implementation Stage

34.

35.

36.

37.

38.

How frequently does post-implementation evaluation of
all implemented IT investments occur? (please tick one
box only)

Always Never
5 4 3 2 1
Ol ] ] ] ]

(please skip to Q39 if box numbered “1” above is ticked)

When is post implementation evaluation for IT
investments mostly done? (e.g. just before project
completion, 6 months after completion, etc.)

How often does your organisation evaluate the realised
benefits and costs of IT investments against the
benefits and costs anticipated during the planning and
feasibility stage? (please tick the most appropriate box
for each of the benefits/costs types listed below)

Always Never
5 4 3 2 1
For tangible benefits: 0o o o o O
Forintangible benefits: 0O 0O O 0O O
For tangible costs: 0o o Ol ] Ol
For intangible costs: o o o o o
Who is the primary entity responsible for post-

implementation IT investment performance evaluation?
(please provide one answer only)

The same development leader/team O
Internal audit department O
External audit team U
User Department O

Other (please specify)

What are the evaluation techniques or methods used in
post-implementation IT investment performance
evaluation?

Page 4

39. Identify the major benefits of post-implementation
evaluation by rating each of the following factors on a
5-point scale (please tick the most appropriate box for
each of the benefits identified. 5 is the most important,
1 is the least important)

54 321
Provide formal closure of the project OogogogQg
Ensure ongoing technical conformance [ [ OO
Verify system meets budgetary and [ OO
development time requirements
Verify system meets user/organisation [J [ [J O
requirements
Transfer responsibility for system from [ O OO
developer/vendor to users
Obtain commitment from staff and us- [ ][] OO
ers
Force corrective action for poorly- [0 OO
performing project
Track project management effective- [ OO
ness
Improve the future decision making [ OO
process
Enhance the ability of the decision [ OO
maker
Enable benefit delivery and manage- [ OO
ment
Provide feedback to system developer [ [J [ OO
or management
Provide feedback to improve future [ [J[ OO
direction of IT investment and facilitate
organisational learning
Report on organisational impacts as a [ OO
result of the installed system
Other (please specify below) Oooggg

PART 7: Issues and Difficulties in Evaluating IT

Investments

40. Are you aware of the currently available theories,
concepts, frameworks, methods, and techniques
regarding IT investment decision making and
evaluation? (please tick one box only)

Highly Aware Not at all Aware
5 4 3 2 1
O O O O O

41. How frequently do you keep yourself up-to-date with
contemporary theories, methods, and techniques
through reading professional journals, attending

42.

seminars, etc.? (please tick one box only)
Very Frequently Not at all Frequently

5 4 3 2 1
l l 0 | |

In your opinion, how useful are the currently available
theories, methods, and techniques to the IT investment
decision making and evaluation activities in your
organisation? (please tick one box only)

Very Useful Not at all Useful  Don't Know
5 4 3 2 1
O ] O ] ] O



43.

44.

For the IT investments which you had involved and
implemented in the past 1 year in your organisation,
how much, in your opinion, have they contributed to the
overall performance of the organisation in terms of
each of the following areas? (please tick the most
appropriate box for each area listed below. 5 is very
much, 1 is not at all)

5 4 32 1
Increased competitive advantage OoooonQg
Catch up with competitors OO00o0onOo
Align well with organisational goals oodoodg
Create useful linkages with other or- OoOooono
ganisations
Enable the response to change more OoOooono
quickly
Improve customer relations OoOooono
Provide new products/services OoooonQg
Provide better products/services Ooooogog
Enable faster retrieval or delivery of ooOoog
information or reports
Easier access to information ooogogog
Improved management information OoOooono
for strategic planning
Improved the accuracy or reliability of [ OO O
information
Improved information for operational OoOooono
control
Present information in a more concise [ [] [ [ [J
manner or better format
Increased the flexibility of information OoOooono
requests
Save money by reducing travel costs OoOooono
Save money by reducing communica- [ OO
tion costs
Save money by reducing system ogodoog
modification or enhancement costs
Allow other applications to be devel- OoooonQg
oped faster
Allow previously infeasible applica- OoooonQg
tions to be implemented
Provide the ability to perform mainte- OoooonQg
nance faster
Save money by avoiding the need to OoooonQg
increase the work force
Speed up transactions or shorten OoooonQg
product cycles
Increased return on financial assets OoooonQg
Improved employee productivity or Ooooogog
business efficiency
Other (please specify below) ooood

How satisfied are you with the outcome of the past
investment decisions on average? (please tick one box

only)
Very Satisfied

5 4 3 2 1
0 l | | |

Very Unsatisfied

Page 5

45.

46.

47.

What is the success rate of past IT investments in your
organisation on average? (please tick one box only)

Very High Very Low

5 4 3 2 1
0 l | | |

Overall, how satisfied you are with the overall decision
making process and evaluation procedures for IT invest-
ments in your organisation? (please tick one box only)

Very Satisfied Very Unsatisfied

5 4 3 2 1
0 | 0 0 |

Identify the factors you believe are most likely to inhibit
evaluation of IT investments in your organisation by rat-
ing them on a 5-point scale (please tick the most appro-
priate box for each of the factors below. 5 is the very
likely inhibiting factor, 1 is the least likely inhibiting factor)

54321
Difficulty with identifying relevant OO0
benefits and costs with current evalua-
tion methods
Difficulty with quantifying relevant OO OO
benefits and costs with current evalua-
tion methods
Unfamiliarity with evaluation tech- OO OO
niques for IT investment
A general lack of suitable evaluation [0 0O
techniques or methodology
A general difficulty in selection the OO QOO
appropriate evaluation techniques
A general difficulty in applying evalua- OO OO0 0O
tion techniques
Lack of agreement on evaluation crite- [ OO0
ria and measures
Lack of organisational rules that sup- OO OO
port evaluation process and the use of
IT investment evaluation techniques
IT evaluation is not considered aprior- OO OO
ity
IT evaluation is considered as anop- OO OO
tion rather than a necessity
Evaluation is not required for non- OO OO
essential IT investments
Evaluation is not required for strategic OO OO
or mandatory IT investments
Localised/departmental rather than OO O OO
organisation-wide decision making and
evaluation
Lack of time Oogoooad
Lack of personnel and involvement for OO OO
IT evaluation
Lack of qualified or professional staff [ OO 0O
to conduct IT evaluation
Lack of organisational funds to finance OO O OO
IT evaluation
Lack of organisational structure to OO OO
define evaluation responsibility
“Spend what is budgeted” and there- OO O OO
fore evaluation is not required
Other (please specify below) OoOoogg




48. |s there anything else you would like to tell us about the
decision making and evaluation of IT investments in your
organisation?

49. Would you like an electronic copy of the results from this
Evaluation of Information Technology Investments survey
and summary sent to your e-mail address when
completed?

Yes, my contacts are:

Organisation:

Name:

Address:

Email Address:

No |

End of questionnaire, thank you very much for your participation.

Please return the completed questionnaire in the prepaid envelope or send it directly to
the researcher.

Page 6
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Appendix C
Assumptions Made for the Statistical Methods Used

The Issue of Sample Size and Low Response Rate

While a response rate of 15% was relatively low, the size of the sample (n = 33) was
considered sufficient for large-sample statistical analysis (e.g., Groebner and Shannon
1989; Berenson et al. 2004, p.315). However, the power of the statistical test (1 — p)
may not be sufficiently high due to the smaller sample size. In statistical terms, Type I
error (o) refers to the probability of rejecting the null hypothesis when it is actually
true, and Type II error (B) refers to the probability of failing to reject the null
hypothesis when it is actually false. Therefore, a low response rate and a
correspondingly small sample could potentially limit the generalisability of the
findings due to the increased likelihood of committing a Type II error (Agle et al.
1999).

To compensate for the effect of a smaller sample size, a more relaxed level of
significance (o) of .05 was selected for this study in order to improve the overall
power of the statistical hypotheses testing. Additionally, the assessment of data
normality was also a prerequisite for conducting inferential statistical analyses. When
the data followed a normal distribution and satisfied the method-specific assumptions,
the use of inferential statistical techniques was considered possible. For example,
Maritan (2001) is able to draw statistical inferences from a sample of 29 in her study
of capital investments and organisational capabilities, Iivari (1996) in a study of
CASE tools adoption from 35 organisations, and Johansen et al. (1995) in their study
of computer integrated manufacturing (CIM) adoption and the resulting impact on the

manufacturing process characteristics in 33 organisations.

The method-specific assumptions for the inferential statistical techniques used in this

study are discussed in the following sections.
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Chi-square Test

One of the assumptions for conducting a chi-square test for a R x C contingency table
is that all expected frequencies must be large. Some require that no more than 20% of
the cells contain expected counts less than 5 and all cells have a minimum expected
count of 1 (Groebner and Shannon 1989). However, some have found that the test
results will be accurate as long as all expected counts equal or exceed 0.5. Berenson et
al. (2004) suggest that a reasonable compromise is to ensure the expected count is at
least 1. To accomplish this, some of the low-expected frequency categories will need
to be merged into one category. However, on rare occasions the collapsing of levels
would still result in cells with an expected count of less than 1. Therefore, the
assumption made for this research was that as long as no more than one cell had an
expected count less than 1 in a contingency table, a chi-square test was appropriate

with minimal violation of the assumption.

Correlation

Correlation is used to determine whether two variables are related and the level of
their association. A Pearson product-moment correlation coefficient (Pearson’s r)
describes the strength of the relationship between two quantitative, normally
distributed variables. While various authors interpret r values differently, Cohen
(1988) suggests that a large association is obtained if Pearson’s r = + 0.5 to + 1.0;
medium association if r = + 0.3 to + 0.49; and small association if r =+ 0.1 to + 0.29.

This particular convention is adopted by this research.

Kruskal-Wallis Test

The Kruskal-Wallis test is the non-parametric equivalent of one-way between-groups
ANOVA. This particular test was used when homogeneity of variance or distribution

assumptions of parametric tests were violated.
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Multiple Regression

Two important assumptions of the multiple regression method are (1) outliers,
normality, linearity, homoscedasticity and independence of residuals, and (2)
multicollinearity and singularity. Multiple regression is very sensitive to outliers
(Pallant 2001). To identify possible outliers, both independent and dependent
variables were screened using a histogram, box plot and values of skewness and
kurtosis. The standardised residual scatterplot and normal probability plot produced as
part of SPSS regression output were also used to detect outliers, which were defined
as cases that had standardised residuals of more than 3 or less than -3, on the
dependent variable. The standardised residual scatterplot was also useful for assessing
linearity and homoscedasticity. It is desirable for the residuals to be rectangularly
distributed with a concentration of scores along the centre. If linearity and
homoscedasticity are assumed, the overall shape of the scatterplot will be nearly
rectangular rather than curved or triangular (Tabachnick and Fidell 2001). The normal
probability plot allowed the inspection of the normality of the dependent variable.
Possible outliers were also checked by ensuring that the Mahalanobis distances
produced by SPSS were smaller than the critical chi-square value that was determined
by the number of independent variables as the degrees of freedom. The method for

treating outliers was to exclude them from analysis or as stated in the test procedures.

Multicollinearity refers to the high correlations among the independent variables, and
singularity occurs when the variables are perfectly correlated (Coakes and Steed
2003). Multicollinearity and singularity reveal the redundancy of variables so that
they can be removed from analysis. Pallant (2001) suggests that multicollinearity
exists when the correlation between two independent variables is 0.9 or above, and
that variables with a bivariate correlation of greater than 0.70 should be avoided in the
same analysis. SPSS has a built-in function to automatically screen for
multicollinearity and singularity. Violation to this assumption was detected by
examining the output correlation matrix, squared multiple correlations and tolerances.
Pallant (2001) suggests that the value of tolerance, equivalent to 1 — R, should be as

high as possible in order to avoid the possibility of multicollinearity and singularity.
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T-test and One-way Between-groups ANOVA

Two of the important assumptions for an independent groups t-test are normality of
distribution and homogeneity of variance. Normality refers to whether the data follow
a normal distribution. Tests of normality adopted by this research included a
histogram, boxplot, normal probability plot for outliers, and skewness and kurtosis of
the data distribution. The assumption of data normality was met if the absolute values
of skewness and kurtosis were less than twice the absolute values of Standard Error of
Skewness and Standard Error of Kurtosis, respectively. Homogeneity of variance is
concerned with whether two groups from the population have equal variance. The
Levene test is a common method used to determine violation to homogeneity of
variance and was used in this research with a 5 percent significance level. With
normality and homogeneity of variance assumed, t-value, degree of freedom, and two-
tail significance for the equal variance estimates can be used to estimate if difference
exists between two groups. As one-way between-groups ANOVA being an extension
of two-groups t-test, the same assumptions also applied to one-way ANOVA.
However, if the assumption of normality or homogeneity of variance was violated,

nonparametric Mann-Whitney U test and Kruskal-Willis test were more appropriate.
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Appendix D

Respondents’ Comments in Study One

Question 48 of the survey questionnaire asked the respondents if they wished to make
any additional comments relating to the decision making and evaluation of IT
investments. Twelve companies, labelled as Case A to Case L, responded to the
question. Their comments and relevant contextual information are presented on the

following pages.
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Table D. Background information of the commenting case organisations

Case A Case B Case C CaseD CaseE Case F Case G Case H Casel Case J
GICS Industrials ~ Utilities = Materials Industrials Industrials Materials  Materials Energy Consumer  Property
Discretionary ~ Trusts
Employee size 4500 90 5500 5000 45 150 200 20 1000 500
Revenue (million AUDS) >500 >100 >500 >500 >100 >10 >10 >10 >500 >100
Top 5000 revenue ranking Top 200  Top 1000 Top 100 Top 200  Top 2000 Top2000 Top2000  Top 3000 Top 300 NA
IT/IS Department:

Existence Yes Yes Yes Yes No No Outsource Yes Yes Yes
Dependency Level 1 1 Direct 1 NA NA NA 1 Direct Direct
Role of IT Supportive  Primarily Supportive Primarily Same Primarily ~ Primarily =~ Supportive  Primarily = Supportive

& Strategic Supportive Supportive preference Supportive Supportive & Innovative  Strategic =~ & Strategic
IT decision right Federal IT Federal Business Business Feudal Business  Business Business  Business
Monarchy monarchy monarchy monarchy monarchy  monarchy monarchy
Existence of formal policy:
Planning and feasibility No No Yes No No No No No No Yes
Evaluation No No Yes No No No No Yes No Yes
Selection and implementation No Yes Yes No Yes No Yes No No Yes
Post-audit No Yes Yes No No No Yes No No No
Benefit management No No Yes No Yes No No No No No
Decision criteria Similar  Operational Strategic ~ Strategic Operational Financial & Operational Financial & Similar ~ Operational
importance important important important important Operational & Strategic Operational importance & Strategic
Evaluation techniques All except Economic All except Economic Economic None All except Allexcept  Economic  All except
Integrated & Analytic Integrated only only Integrated  Economic & Integrated Integrated
‘Act of faith’ investments Frequently = Average Rarely  Frequently = Never Always Never Rarely Rarely Average
Post-audit frequency Never  Frequently Frequently Rarely Average Rarely Rarely Rarely Frequently = Average
Satisfaction with IT Very Satisfied  Average  Average Average Satisfied Unsatisfied Unsatisfied =~ Average Average
evaluation techniques unsatisfied
Satisfaction with overall IT Very Average  Average  Average Average Satisfied Unsatisfied  Average Average Average
investment decision process unsatisfied
Satisfaction with IT decision Very Satisfied  Average  Average Average Satisfied  Satisfied Average Average Satisfied
outcomes unsatisfied
Success rate of past IT Low High Low Average Average  Very high  Average Average High High
investments
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Table D1. Background information of the commenting case organisations (continued)

Case K Case L
GICS Consumer  Materials
Discretionary
Employee size 2000 900
Revenue (million AUDS) >100 >100
Top 5000 revenue ranking Top 300 NA
IT/IS Department:
Existence Yes Yes
Dependency Level 1 >3
Role of IT Primarily ~ Primarily
Supportive  Supportive
IT decision right Federal Business
monarchy
Existence of formal policy:
Planning and feasibility Yes No
Evaluation Yes No
Selection and implementation Yes No
Post-audit Yes No
Benefit management Yes No
Decision criteria Financial & Operational
Operational important
Evaluation techniques All except  All except
Integrated  Analytic
‘Act of faith’ investments Never Average
Post-audit frequency Frequently = Average
Satisfaction with IT Very Average
evaluation techniques satisfied
Satisfaction with overall IT Satisfied Average
investment decision process
Satisfaction with IT decision ~ Satisfied Average
outcomes
Success rate of past IT Average Average

investments




Case A

Company A operated in the industrials sector and was involved in engineering and
construction contracting in building and property development. The perceived roles of
IT were both supportive and strategic, reflected by the selection of IT investment
decision criteria and evaluation techniques. However, there was no formal policy
regarding the approaches to the different stages of the decision process. Consequently,
IT investments were frequently made intuitively without any post-audit activity.

Company A commented:

The maturity level of managing and leveraging IT solutions in the organisation
is very low. The IT department is relatively new (2.5 years) and IT was not a
high priority. This is now changing but constrained by [a] lack of understanding
and appreciation of how IT can help an organisation and how it should be

managed.

Inspection of Company A’s response further revealed that the unfamiliarity with
evaluation techniques and the lack of organisational rules were the most likely
inhibiting factors to IT evaluation. As a possible result, the adopted IT investment
evaluation techniques, decision making process, and the overall outcomes of past IT

investments decisions were perceived to be much less than satisfactory.

Case B

Company B was a utilities-type organisation involved in natural gas transmission and
distribution. IT executives, rather than business executives, were responsible for IT
investment decision making. Therefore, the primary focus of IT adoption was on the
technical functions needed to provide support to existing operations, rather than on
radically changing the way the organisation was doing business. This became more

apparent with the comment:

IT investments are not measured against returns, IT is a tool to meet business

needs.
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In other words, IT investments were made with very specific business objectives. It
seems that if these objectives were met as a result of investing in IT, the perceived
system success and the level of satisfaction with the IT decisions would be higher, as
observed in the case company. The above comment further supported the fact that the
non-evaluation of strategic or mandatory IT investments was the most likely

inhibiting factor to IT evaluation.

Case C

Company C operated in the materials sector focusing on the production and
distribution of metal products. IT investment decisions were made by both senior
management and business units and were guided by the defined procedures. The role
of IT was regarded as being mostly supportive, though the decision criteria and the
adopted IT assessment methods contained a sizeable strategic emphasis. Post-
implementation evaluation consisted of financial reviews and comparisons between

the benefits anticipated and benefits realised. Company C commented:

We need to be careful about thinking of IT as an investment. Real returns are
rare and are not IT dependent. They rely on changing the way we do business or
by offering competitive advantage. A lot of IT investments are [made to] stay in

business.

Essentially, the usefulness of IT did not go beyond providing the necessary supportive
functions required by the company. In contrast to the general belief within the IS
literature (for example, Porter, 1998) that IT, when used strategically, may enable
business process transformation and increase an organisation’s overall capability, this
role of IT was not well recognised at Company C. Further examination of the
company’s responses revealed that IT evaluation was inhibited by the difficulty in
identifying and quantifying relevant project benefits and costs, and a lack of
evaluation personnel. This perhaps explains the average level of satisfaction with the

adopted decision making process and a low IT success rate at Company C.
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Case D

Company D was a diversified manufacturer operating in the industrials sector.
Although investments decisions were made by both IT and business executives, the
entire decision making process was performed informally rather than following
defined procedures. Strategic factors were important when developing decision
criteria. However, the evaluation of investment initiatives was solely based on
economic methods. Additionally, post-implementation evaluation was performed in
rare instances. The passive style of this company’s IT investment practice became

more apparent with the given comment:

All IT investments support a business initiative — there are no purely IT

investments!

Given a complete lack of a formal policy concerning how IT investment should be
planned and measured, it was not too surprising that the overall IT decision outcomes
and the success rate of past systems were found to be average. The mismatch between
the decision criteria and the evaluation techniques used provided another possible
indication of the low confidence level in IT benefits being delivered on
implementation. The above comment further supported the fact that the non-
evaluation of strategic or mandatory IT investments was cited to be most problematic

during IT investment decision making at Company D.

Case E

Company E was in the transportation business operating in the industrials sector. The
primary decision responsibility was held by both business and IT executives.
Operational criteria were considered most important when deciding on investment
opportunities, which were always evaluated financially. While the company had a
formal policy regarding benefit delivery and management activities, post-
implementation evaluation was performed irregularly and was often based on

financial assessment methods. Company E commented:
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Staff numbers are small but the impact of IT on (note: specific product

mentioned, text removed), revenues etc is large.

In contrast to the previous cases, monetary gain was realised through the use of IT.
Despite these benefits, the company was not entirely satisfied with the IT decisions
made and the success rate of past IT investments. This was possibly due to the
inadequacy of the adopted evaluation techniques and the overall decision making
process, as indicated by the company. Further examination of Company E’s responses
confirmed that the identification and quantification of relevant IT benefits and costs,
and a lack of qualified personnel to conduct IT evaluation, were most problematic to

IT investment decision making.

Case F

Company F operated in the materials sector, and its principal activities were mining
and exploration of precious metal. Without a dedicated IT/IS department and written
procedures for IT investment decision making, the IT decision rights were held by
business unit leaders or their delegates, suggesting a possible decentralised ‘invest on
demand’ approach. Financial and operational criteria were important in making
investment decisions, though eventually investments were always made intuitively
and without the use of any assessment techniques. Interestingly, although the entire
investment process appeared to be rather disorganised, the perceived satisfaction with

the process was in fact high. Company F commented:

IT is not seen as a critical factor for our organisation. Outside accounting,

drafting, and engineering the [IT] usage is very low.

Noting the above comment, a possible explanation for the high success rate and level
of satisfaction with the implemented IT in Company F was that there were realistic
expectations in terms of what IT could achieve. Survey results also indicated that
Company F was highly confident of the claimed IT benefits being delivered on
implementation. In terms of inhibiting factors to IT evaluation, the lack of

organisational rules was found to be most significant. This suggested that although the
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present satisfaction with the decision making process was high, further improvement

was also a possibility.

Case G

Similar to Company F, Company G also engaged in mineral exploration. IT functions
of the company were outsourced and thus there was no dedicated IT/IS department.
Senior business and IT executives initiated most of the IT investments, with the
objective of using technology to support the existing business operations. Although
both operational and strategic decision criteria were considered prior to investments,
methods for assessing the investment opportunities were in fact, primarily based on
financial measures. A formal policy was defined for the selection and implementation
and post-implementation evaluation stages. However, post-audit activities were not

performed regularly and rigorously. Company G commented:

We are a rapidly expanding and evolving organisation and our IT capabilities

are not in front of the change.

The above comment provided a possible explanation for the outsourcing of IT
functions. On the negative side, the reliance on outside experts might also limit the

company’s ability to control the future direction of its IT investments.

Case H

Company H operated in the energy sector, and its main activities were gas and oil
production and exploration. IT was implemented for its capability to support the
business and facilitate innovation. While the decision criteria involved both financial
and operational factors, the focus of evaluation in fact was on IT’s strategic value.
There was no formal procedure except for the evaluation stage of the decision making
process, though the actual perceived satisfaction with the adopted evaluation
techniques was low. The mismatch between the decision criteria and the adopted
evaluation techniques probably contributed to this dissatisfaction to some extent.

Company H commented:
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We are a company with modest IT needs. Mostly buy off-the-shelf solutions.

The perceived satisfaction with IT investment decisions made and the success rate of
past IT investments was average at the company. Further inspection of the responses
revealed several inhibiting factors to IT evaluation at Company H, including the
difficulty in selecting and applying the appropriate evaluation techniques and a
number of organisational issues. For example, lack of time, lack of qualified

evaluation personnel and lack of organisational structure.

Case |

Company I was a large company operating in the consumer discretionary sector,
providing amusement and recreation services. Despite the existence of a dedicated
IT/IS department, there was no formal procedure regarding the IT investment decision
making process. IT adoptions were based on the systems’ strategic value, thus
reflecting on the selection of decision criteria and IT assessment techniques in this
organisation. Post-implementation evaluation mainly consisted of financial and
informal internal reviews. This lack of a formal policy was explained by the

comment:

The decision making and evaluation methods are currently being refined. These

methods are now starting to be repeatable.

The above comment further supported the company’s response that the most
important inhibiting factor to IT evaluation was the lack of organisational rules
supporting the evaluation process and the use of evaluation methods. It can be seen
that although the adopted decision making and evaluation practices were less than
satisfactory, gradual efforts had been made to improve the current IT investment

process.
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Case J

Company J operated in the financials sector engaging in property investment,
management and development, with a particular focus on shopping centres. IT and
business executives jointly held the responsibility for IT investment decision making.
A formal IT investment procedure was defined, but it excluded the post-
implementation evaluation and benefits management stages. IT was to provide both
supportive functions and strategic values to the organisation, and this reflected on the
choice of decision criteria and evaluation methods. Interestingly, although a dedicated

IT/IS department did exist, Company J made the following comment:

Project office to be established in second half of financial year, 2003.

It appeared that the purpose of the IT/IS department was to provide technical support
rather than overseeing the IT investment process. Further examination of the survey
results revealed that external consultants, rather than the internal IT/IS department,
performed the post-implementation review process. Moreover, the major inhibiting
factors to IT evaluation reported by Company J were mostly organisation-related,
including a lack of organisational rules, lack of centralised decision making structure,
lack of time and lack of qualified evaluation personnel. These factors perhaps
contributed to the observation that the satisfaction with both the adopted decision

making process and evaluation techniques were average at Company J.

Case K

Company K operated in the consumer discretionary sector engaging in the design,
development, manufacture and marketing of electronic systems and other related
equipment and services. IT decisions were based on the operational benefits of IT and
were made jointly by management and business units. Not only was the entire
decision making process formally defined, but Company K was one of only four
organisations that always evaluated IT investment opportunities before
implementation. While the rationale for system adoption was mostly based on

operational gains, economic and strategic assessment methods were also used. Post-
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implementation evaluations were performed frequently, consisting of both financial

and business objectives review. Company K commented:

IT investment decision making is centralised and global. Australia is [where
the] Head Office [is located] and all [IT] decisions for offices in other countries
(UK, Japan, USA, NZ, South Africa) are centralised in Australia. This also

covers project process and standards, policies, etc.

This tightly controlled and centralised IT decision making process thus possibly
contributed to the observed high level of satisfaction with both the evaluation
techniques adopted and the overall decision making process. Indeed, the lack of
agreed IT assessment criteria was found to be the only inhibiting factor to IT
evaluation in Company K. On the other hand, the success rate of past IT investments
was reported to be average. This suggested that although many of the decisions made

seemed to be ‘correct’, the actual IT outcomes were not entirely satisfactory.

Case L

Company L operated in the materials sector, where its principal activities were mining
and exploration of precious metal. Both business and IT executives held the IT
decision making responsibility, though no formal policy was defined for the entire IT
investment decision making process. Act of faith investments were common and post-
implementation review activities were often performed irregularly. Company L

commented:

IT plays several roles: functional data, production data, quality data, and

operational data. [They] all require different evaluations...

Given that data reporting, sharing, and distribution were significant within the
company, the observed IT adoption criteria were mostly based on information
benefits, as expected. The comment that different evaluations were required for
different types of IT projects also reflected on the wide range of the evaluation

techniques used by Company L. However, integrated techniques such as Scenario
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Planning were used much more frequently than economic-based techniques. Further
inspection of the inhibiting factors to IT evaluation revealed that the low priority of IT
evaluation and the lack of qualified personnel to conduct evaluation activities were
two of the most significant factors. The combined effect of these factors possibly led
to the average levels of satisfaction with the adopted evaluation methods, the overall
decision making process, the IT decisions made and the success rate of past IT

investments.
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Appendix E

Literature Review for Study Two

The development of the interview guide was guided by the proposed conceptual
framework and theory in literature. This appendix presents the relevant studies that

were useful in the construction of the guide.
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Table E. Selected studies and their theoretical relevance to Study Two

Study Theme Technology Sample Focus of Analysis Findings
Orlikowski ~ CASE tools  CASE tools 1 consulting e Environmental Context (customers, competitors, The differences in the experiences of
(1993) as and 1 available technologies) CASE tools adoption can be
organisationa petrochemical o Organisational Context (corporate strategies, contributed to variations in the change
1 change firms structure and culture) process, the organisational context and
e IS Context (role of IS in firms, IS structure and the intentions and actions of key
operations, IS policies and practices, IS staff) players.
¢ Conditions for adopting tools (recognising IS
problems and formulating intentions)
e Adopting tools (change in IS policies, practices,
structure, operations, and user work systems)
e Reaction to changes (IS managers’, developers’
and users’ reactions)
Sabherwal Structure and ~ ‘Strategic’ IT 81 cross- e Direction of strategic IS applications: business The strategic IS decision making
and King analysis of industry US portfolio strategy, competitive strategy, internal process involved a number of
(1995) decision firms strategy activities and influences from several
making (quantitative e Process model: rational, politica], incremental stakeholders. Five types of process
processes survey) e Stakeholders: external environment, internal were identified: Planned, Provincial,
environment, management, IS department Incremental, Fluid, and Political.
Cleggetal. IT Mixed 45 researchers e The interviewee’s personal experience and 80 - 90% of IT investments do not
(1997) performance and expertise in IT use meet their performance objectives and
and the role consultants e The findings from the group’s the reasons for this are rarely purely
of human research/consultancy technical in origin. The context of
and e the sample of research/consultancy on which technical change, the ways in which
organisationa findings are given IT is developed and implemented, a
| factors e The interviewee’s views of this area range of human and organisational

e The process of change

e The outcomes of change

e The performance of IT

e The role of human and organisational factors

factors, and the roles of managers and
end-users, are identified as critical
areas affecting performance.
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Table E. Selected studies and their theoretical relevance to Study Two (continued)

Ezingeard et
al. (1998)

Ballantine et
al. (1998b)

Renkema
(1998)

Huerta and
Sanchez
(1999)

Assessing the
value and
cost
implication
of IT

IT evaluation
in small and
medium-
sized
enterprises
(SMEs)

Assessment
of the
infrastructure
impact of IT
Investments

IT evaluation

Manufacturing
information
and data
systems

Material
requirements
planning
(MRP) and
production-aid
IT

IT appraisal
processes

Mixed

18 UK

manufacturing

firms

4 UK

manufacturing

firms

2 Netherlands
financial
services firms

4 cross-
industry
Spanish firms

e User expectation of IT value at the project
initiation phase

e Translating expectations of value into system
selection

e Perception of value

e Perception of costs

e The role of intuition during formal value
assessment

e Strategy: production or performance oriented

e Structure: decision making responsibility, decision
rights, IT department

e System: current IT capabilities

¢ Staff: independent consultant, external contractors,
internal team, etc

e Style: IT governance style

o Skills: IT skills of management and staff

e Shared values: purpose and objective of IT
adoption

e The politics in IT investment appraisal

e The participants in IT investment appraisal

e The process of IT investment appraisal

e The product of IT investment appraisal

e Evaluation context: IT purposes, manager’s role

e Evaluation process: evaluation responsibility, the
value of evaluation

e Evaluation content: focus of evaluation, link
between investment aims and criteria

Intuition played an important role in
value prediction and assessment.
There was a lack of understanding of
the impact of the IS, certainly from a
benefits, and to a lesser extent from a
costs point of view. Those companies
that did monitor the performance of
their IS tended to monitor
functionality, with very little
assessment of realised value benefits.

Organisational size is a factor in IT
evaluation. The focus, sophistication,
and extent of IT evaluation are
different for SMEs.

Appraising the infrastructure impact
of IT investments involves managing
the product, process, participation and
politics of decision- making. Decision
support along the lines of these four
aspects leads to a more ‘balanced
control’ of investment decisions.

The evaluation of IT in each firm
differed from others in context,
process and content factors. But the
contextual variables sometimes
‘entirely overwhelm the content’ of
the evaluation.
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Table E. Selected studies and their theoretical relevance to Study Two (continued)

Serafeimidis
and
Smithson
(1999)

Waring and
Wainwright
(2000)

Doherty and
King (2001)

IT evaluation Not specified

IT adoption
and
integration

Payroll system
and ERP

The factors
affecting the
successful
treatment of
organisationa
1 issues in
systems
development
projects

Not specified

1 UK
insurance firm
and 1 UK
public sector
utility
organisation

1 UK public
hospital and 1
UK private
sector auto-
supply firm

> 600 cross-
industry UK
firms
(quantitative
survey)

e Evaluation content: tangibles, intangibles, risks

e Evaluation life cycle and benefits management

e Contingency models: method of risk assessment

e Contextual considerations: the role of evaluation
for organisational learning

e Contextual considerations: an analysis of
stakeholders

e Ability to integrate and institutionalise the
evaluation approach

e Tools and techniques

e The benefits of IT adoption/integration as planned
e The technical level of IT integration in reality

e The social level of IT integration in reality

e The organisational level of IT integration in reality

e Organisational background

e The importance of organisational issues based on
managers' perception

e The treatment of organisational issues
(Organisational contribution, Human centred
issues, Transitional issues, Organisational
alignment)

e The frequency of treatment

A noticeable gap was found between
the recent theoretical work on IS
evaluation and the practices within the
case study organisations. The cause of
this gap was attributed to contextual
variables such as the organisational
culture and the power of important
stakeholder groups.

Many organisations are failing to gain
the strategic benefits of integrated
systems. Rarely are these failures
technical in nature. The models of IT
integration must include more diverse
non-technical factors for the adoption
of more complex forms of IS.

A majority of the respondents
perceived that organisational issues
were more important than technical
issues and a similar proportion
reported treating these issues
explicitly. However, only half felt that
organisational issues were
successfully dealt with in more than
30% of the projects for which they
were responsible. These results
suggest that senior IT executives need
to go further in ensuring that the
treatment of organisational issues is
given greater time, resource and level
of priority.
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Table E. Selected studies and their theoretical relevance to Study Two (continued)

Maritan
(2001)

Khalifa et al.
(2001)

Lin and
Pervan
(2001)

Boonstra
(2003)

Capital
investment as
investing in
organisationa
1 capabilities

IT evaluation

IT evaluation
and benefit
management

Structure and
analysis of
decision
making
processes

29 capital
investments

Existing IT/IS

Three
outsourcing IT
contracts

Mixed

1 US pulp and
paper firm

1 UK public-
sector
organisation

1 Australian
government
department

20 cross-
industry US
firms

e Proposal initiation

e Proposal development and management

e Project approval

e Analysis and evaluation of investment projects

e Procedural rationality of investment decision
making

e Politicality of decision making

e Project success and satisfaction with the decision
making process

e The decision making structure in the organisation

e The decision making structure in the IT department

e The IT evaluation methods adopted

e The factor(s) for the selection of particular IT
evaluation methods

¢ Contractual relationship between the department
and the contractors

e IT investment evaluation methodology adopted

¢ Benefits realisation process used

e The stimuli that give rise to IS investment:
opportunity, crisis, or problem

e The solutions: ready-made, modified, or
customised

e The implementation style: planned or incremental

e The major forces drive IS investment: rational,
political, innovative, or necessary

e The process used to arrive at a solution

e The participants and stakeholders

Capital investment processes differed
systematically according to whether
the investment was being made in an
existing or a new capability. However,
these processes were neither explicitly
designed nor even recognised as
having existed.

The use of evaluation methods for IT
investments was restricted by
organisational issues such as a lack of
interest, a lack of evaluation experts
and funds, and the fact that evaluation
was not considered a priority.

There was a lack of: formal IT
investment evaluation and
management processes, understanding
of IT evaluation and benefit
realisation practices, agreement
among the stakeholders and user
involvement, a well-established
relationship with contractors.

The decision making process for IS is
not universally applicable.
Organisations need to diagnose IS
problems at the start in order to design
an IS decision-making process that is
suited to the particular problem in its
context.
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Table E. Selected studies and their theoretical relevance to Study Two (continued)

McKay et al.
(2003)

Schwarz and
Hirschheim
(2003)

Cronholm
and
Goldkuhl
(2003)

Irani et al.
(2005)

Effective IT
governance:
strategic
planning,
evaluation,
and benefit
management

Effective IT
governance

IT evaluation

Application
of appraisal
framework

Mixed

IT was
discussed in
terms of its
impact on
organisational
capabilities

NA

ERP

6 cross-
industry
Australian
firms

6 US oil and
gas firms

Conceptual
work

One UK
manufacturing
firm

¢ Building the business case

e Alignment and prioritisation
e Evaluation

e System Acquisition

¢ Implementation review

o IT Capabilities

e Relational architectures (the source, configuration,
and delivery of IT capabilities through intra-and
inter-organisational relationships)

¢ Integration architectures (the organisational
overlays that bind together an organisation’s
relational architectures into a coherent
organisational form)

e Success metrics

o IT-business unit relationship

e Three types of ‘how to evaluate’ strategies: goal-
based, goal-free, criteria-based

e Two types of ‘what to evaluate’ strategies: IT
system as such, IT system in use

e The context of the case

e The evaluation content/criteria

e The implementation and organisational learning
issues

e Outcome and knowledge transformation

Organisations may expect better
results from their IT investments and
capabilities if there are good IT
governance processes and

mechanisms in place. However, while
this was generally understood by the
case organisations, the development of
a good IT governance process
remained difficult.

If organisations focused more on
implementing a sound IT governance
strategy, it might help senior
executives to manage not only the IT-
related activities, but also improving
the perceptions of IT in the rest of the
organisation. This may foster a more
successful IT organisation.

The study offers six types of IT
evaluation strategies.

The information and knowledge
requirements of evaluation appear to
suggest that mapping benefits, risks
and costs to organisational objectives
and strategy should result in a clearer
and more rational appraisal process.
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Appendix F

Sample Interview Guide

A copy of the interview guide used during the interview sessions is presented on the

following pages.
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Interviewee’s Background

Can you describe your normal role at the company and what does this
normally involve?

How are you involved in the IT investment decision making process?

What is the value of IT and IT use to you?

In your opinion, how useful are the contemporary theories, concepts, and
techniques of IT investment decision making to your organisation? Could you

explain why?

Decision Making Context

Environmental

Can you give an overview of the environment in which the company operates
(e.g. competitors, customers, market conditions)?

How would you describe the level of environmental uncertainty that the
company faces (e.g. customers’ buying habits, nature of competition, and

product lines, market conditions)?

Organisational

What are the overall corporate strategies of the company?

What is the structure of the company (e.g. flat, hierarchical, centralised,
decentralised) and the various departments?

How would you describe the organisational culture of the company (e.g.

formal, informal, open, bureaucratic, political-driven)?

IT Specific

What are the IT/IS strategies of the company, how are they formulated, and
who formulated them?
Give an overview of the composition and function of the IT department

What are the tasks performed by the IS staff?
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What major information technologies and systems are currently being used in
the company? Describe their nature and purposes.

Following the previous question, how long have these systems been adopted
and how are they being used?

What are the policies and programs implemented in the organisation regarding
the use of IT?

What is the role of IT at the company and the main reasons for IT use?

How would you describe the level of information intensity at the company?
How would you describe the level of business dependence on IT at the
company?

How does the management view IT spending?

How is IT funded, is there a pre-determined budget allocated to IT spending?
Can you estimate the percentage of IT spending to total capital expenditure?
Are IT investments treated or evaluated differently from other capital
investments?

How would you describe the interaction between the IT and business

executives of the company?

Political
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Which individuals, parties and stakeholders are normally involved in IT
decision making (e.g., management, business unit, system developers, IT
department, vendor, users)?

Are there often many differences in insight and opinion due to conflicting
interests?

Does the decision making process involve negotiations and use of power
among various participants?

Would you say the differences of interests among participants represent a
significant obstacle to decision making within the organisation?

Who usually gives the final authorisation to IT projects?

Is the decision making process centralised or decentralised? For example,
company-wide decision making versus departmental decision making? Has

there been an exception?



What has been the role of users? Have they often been involved in the decision

making process and how have they been involved?

Decision Making Content and Process

Planning and Analysis

What are the likely reasons that drive IT investments (eg., technology, market
condition, customer requirement), can you give a specific example?

Who usually recognises IT problems and proposes IT solutions?

What pre-investment planning and analysis activities are performed to assess
the viability of IT investment?

Does planning and analysis of IT investment always involve the use of formal
planning methods (eg., linking IT plan to company goals)?

Does the company promote a portfolio approach to IT investments, or adopt
an invest-on-demand approach?

Who is responsible for planning IT projects and analysing their feasibility?
How do decision makers communicate with IT managers, management, and
users concerning the initiation of an IT project and its implementation?

In your opinion, what prevents IT planning and analysis from being performed
satisfactorily?

What kind of problems (eg., human, financial, organisational, technical) have

you experienced during the planning and analysis of an investment project?

Evaluation of Costs and Benefits

Different investment projects are made with different intentions and purposes.
But in general terms, what are the most important positive and negative
aspects of an investment that the company has considered before a decision is
made?

Are those criteria always quantified or considered qualitatively without
quantification?

Does the company evaluate all potential IT projects before approval? If not,

what are the reasons for non-evaluation?
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Who is usually responsible for the evaluation of IT investments?

What evaluation tools/methods are used during evaluation? Are they used to
assess all IT investments?

How does the company select the appropriate evaluation techniques for a
particular IT project?

Are all IT investment projects evaluated in the same way? When would a
project be treated differently?

In general, how far into the future do you expect to experience tangible
benefits from investing in a manufacturing technology?

How are risks identified, evaluated and treated?

In your opinion, does the evaluation process of the company frequently
overstate or understate the benefits of IT investments?

Are you satisfied with the evaluation techniques being currently adopted? If

not, what have been the causes of this dissatisfaction?

Selection and Implementation
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Has the company ever made an ‘act of faith’ IT investment, that is, based on
intuition only? If yes, what is the rationale for adopting such an approach?

For the IT solutions implemented by the company, are they readily available
in the market, or was extensive modification or custom design required?

Does the company always evaluate more than one solution? If yes what are the
criteria for selecting one particular solution?

If ready-made systems are available, what is the vendor selection process and
what makes the organisation choose a particular vendor over another?

What is the implementation process like if the IT is to be developed
internally?

What monitoring and controlling activities are performed to oversee the
implementation of the acquired IT?

Who is responsible for overseeing the implementation of IT projects?

How do you know that the end of the project has been reached?

What kind of problems (eg., human, financial, organisational, technical) have

you experienced during project implementation?



Post-implementation Evaluation

To what extent does the organisation evaluate the realised benefits/costs of the
implemented system against those anticipated?

When is post-project evaluation mostly performed? And who is the primary
entity responsible for post-project evaluation?

To the company, what are the major purposes of post-implementation
evaluation?

Does the company evaluate all implemented IT investments? If not, what are
the reasons for non-evaluation?

What are the purposes of post-implementation evaluation in this company?
How are the realised and anticipated benefits/costs measured against each
other and what tools/methods are involved?

How is IT success measured (e.g., customer satisfaction surveys,
benchmarking, in time, on budget)?

Were the benefits being achieved as hoped for? If not what was done to
correct the situation?

Who is usually responsible for post-implementation evaluation?

What kind of problems (eg., human, financial, organisational, technical) have

you experienced during the post-implementation evaluation phase?

Decision Making Outcome

Do you believe the organisation is getting value from the investments made in
overall terms? On what basis is this belief formed?

What percentage of IT investments have been: (1) implemented and met their
success criteria, (2) implemented but considered as poor value, (3)
implemented but failed, (4) abandoned?

In your opinion, what are the factors that contributed to the success and failure
of IT investments in your organisation?

If the current decision making process can be improved, what areas of

improvement would you like to make?
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What are the organisational changes, in terms of work policies and practices,
structure and operations, and management style, that resulted from IT
adoption? Are the impacts significant? How does the organisation manage
these changes?

Would you say that having a high quality decision making process will lead to
better investment decisions? Does this in turn result in more successful

technology adoption and better performance of the technology implemented?



Appendix G

Sample Invitation Email to Study Two and Consent Form

Appendix G presents a sample invitation email that was sent to each of the seventeen
organisations to request an interview. The consent form was presented to the
interviewees at the beginning of the interviews in order to ensure their cooperation.

The invitation email and the consent form are presented on the following pages.
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Invitation Email to Study Two

Subjects: ATTN: Survey Report from Griffith University and Request for Interview
Dear [Addressee Name],

We thank you for your participation in the Evaluation of Information Technology
Investments Survey’ initiated from our research team at Griffith University. As you
may recall, a questionnaire was mailed to you in September/October of 2003
concerning IT investment practices in Australian organisations. We had recently
finished analysing the collected data and compiling a report. Attached you will find a
copy of the compiled report as well as an executive summary of the report. We trust
that you will find this report informative and useful.

The results of the original survey drew several conclusions concerning the important
content and process involved in making IT investment decisions. Following up the
survey, the second part of the research is now being undertaken to further explore this
theme but with a particular focus on the context aspect of decision making. This again
will involve several organisations and we would like to invite you to participate in this
final part of the study.

I would appreciate the opportunity to talking to you or other key decision makers for
IT investment in your organisation, either in person or through telephone calls. The
number of session required will be approximately one to three, with each session
lasting from one to two hours. We fully understand your work commitments and
would be willing to meet/call at any time suitable to you. Should you be interested in
participating in this study, please reply this email to indicate your willingness for
participation and provide us with your contact details by [Researcher Nominated
Date] so we can organise an interview.

Let us assure you that your name, the name of personnel who you may refer to
participate in the interview, and the name of your organisation will remain completely
anonymous and will not be identifiable in any report. Your input is very important to
us and we believe that you will also benefit greatly from participating this research. If
you have further questions concerning matters related to this research, please e-mail
or contact the researcher as shown at the bottom of this email. Thank you kindly for
your support and cooperation in this study as well as your involvement in the survey.

Sincerely,

Yen-tsai Wang
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I\ Griffith

Consent Form

School of Management

Telephone +61 (0)7 3875 6574
Facsimile  +61 (0)7 3875 3887

www.griffith.edu.au

Nathan Campus, Griffith University
Brisbane, Queensland 4111, Australia

Information technology investment decisions and evaluation

I have read the accompanied information letter and understand that:

This research is to investigate decision making process and evaluation
activities for IT investment

I am being asked to attend interview session/sessions and I may be required to
refer other key decision makers for IT investment in my organisation to the
researcher for additional interview

My participation is voluntary and that [ may discontinue my participation at
anytime without penalty or explanation

I will be able to seek further information about the study before, during or
after any interview session

The data will be kept confidential at all times and all audio recording will be
erased following transcription

The conduct of this research involves the collection, access and/or use of my
identified personal information. The information collected is confidential and
will not be disclosed to third parties without my consent, except to meet
government, legal or other regulatory authority requirements. A de-identified
copy of this data may be used for other research purposes. However, my
anonymity will at all times be safeguarded. For further information I can
consult the University’s Privacy Plan at www.gu.edu.au/ua/aa/vc/pp or
telephone 3875 5585.

I can contact the Manager, Research Ethics, at Griffith University Human
Research Ethics Committee on 3875 5585 (or research-ethics@griffith.edu.au)
if I have any concerns about the ethical conduct of the project.

I have read the information letter/email and the consent form. I agree to
participate in this study and give my consent freely.

Investigator Name and Signature

Chief Investigator:

Mr. Yen-tsai Wang

Department of Management,

Nathan Campus Griffith University
Brisbane Queensland 4111, Australia
(07) 3714 4107

Yen-tsai. Wang@agriffith.edu.au

Research Supervisor:

Dr. John Campbell

Department of Management,

Nathan Campus Griffith University
Brisbane Queensland 4111, Australia
(07) 3875 5549
J.Campbell@griffith.edu.au
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