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Abstract

The information audit (IA) provides a method to identify, evaluate, and
manage an organisation’s information resources. With such a central
information management role, it might be reasonable to assume that the |IA
would be an accepted element of information management best practice,
particularly given the growth of information based services, and growing
recognition of information as a primary resource and tradable commodity.
However, there is evidence that the IA is neither accepted nor commonly
practiced, primarily due to methodological problems, most notably the lack of

a standard approach, limited empirical evidence, and an ambiguous sense of

purpose.

The objectives of this research were to firstly, identify and/or develop a
generic and universally applicable information audit framework; and
secondly, to test the usability of the framework. A qualitative approach
supported by case studies was adopted. A methodologies were critically
reviewed to identify an appropriate method to select as the basis for a
generic and universal approach. The selected methodology was Buchanan
& Gibb (1998), which was found to provide a complete methodology and
comprehensive toolset. The methodology was tested in two stages: firstly,
two case studies were conducted by the author to pilot and test

completeness of design; and secondly, three usability trials were conducted
by independent auditors under the observation of the author. In the stage
one tests, the methodology was successfully trialled, proving to be both

complete and usable and a suitable basis for a generic and universally
applicable framework; however the usability trials, while also successfully
completed, identified that the methodology requires some further instructional
depth and tools/templates to be suitable for universal adoption, most notably
for conducting interviews, process modelling, and qualitative data analysis.

Recommendations are made accordingly for the refinement of the

methodology.



This research also developed and successfully trialled a scope matrix for
identifying and managing IA scope, and mapped a direct methodological
relationship from the information audit to information systems architecture
development, potentially redefining and extending the value of the IA by
demonstrating that 1A output provides direct input to related information
system development frameworks and processes. Further notable output

Includes the development of two templates for capturing process data and
information resource data respectively.
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Chapter One: Introduction

This chapter provides a research overview, beginning with the rationale for this
study, then outlining the research aims and objectives, including an overview of
the methodological approach adopted and a historical summary of the major

milestones for this research. The chapter concludes with an overview of the
dissertation structure.
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1.1. The research rationale

The role of the information audit (IA), as defined by Buchanan & Gibb (1998),
and cited by both practitioners and academics (e.g. Lamoral, 2001; Garratt & Du
Toit, 2003; Alexopoulos & Theodoulidis, 2003; Botha & Boon, 2003), is to:

...provide a method for identifying, evaluating, and managing an
organisation’s information resources in order to fully exploit the strategic

potential of information.

Expanding upon this definition, Buchanan & Gibb (1998) position the IA as key
to the effective management of information. The ultimate goal of the IA, it is
argued, is to provide integrated strategic direction for an organisation’s
management of its information resources and as such, Buchanan & Gibb (1998)
state that the IA should be considered as the first step of information strategy

development.

With such a central role, it might therefore be reasonable to assume that the IA
would be widely accepted among organisations and a common part of
Information management practice, particularly given the phenomenal growth of
iInformation based services and online systems over the last decade, and the
growing recognition of information as a primary resource and tradable
commodity (Best, 1996). However, the IA does not appear to be widely
practiced, with Di Mattia & Blumenstein (2000) reporting that, “there is no
consensus on whether there is a benefit to be gained through an (information)

audit”.

Initial research by the author (Buchanan & Gibb, 1998) including further
preliminary readings when proposing this study (which were later followed up Iin

more depth [see Chapter 3 and Chapter 4]) identified several challenges faced

The Information Audit: Theory versus Practice, S Buchanan (2008) 2



when considering conducting an information audit, which are initially grouped
below as those relating specifically to the information audit, and those relating to

the field of information management. Each is introduced in turn below.

1.1.1. The Information Audit: complexity, scope, and value

In its simplest form, the purpose of the information audit is to (Buchanan & Gibb,
1998).

* |dentify an organisation’s information resources.

* [dentify an organisation’s information needs.

However, when used to its full potential the purpose of the information audit can
also include (Buchanan & Gibb, 1998):

* |dentifying costs and benefits of information resources.

* ldentifying opportunities to use information resources for strategic
competitive advantage.

* Integrating information and communication technology (ICT)
Investments with strategic business initiatives.

* |dentifying information flows and processes.

* Developing an integrated information policy.

». Creating awareness of the importance of information resource
management (IRM) and defining the management role.

 Monitoring and evaluating conformance with information-related
standards, legislation, and policy guidelines.

One of the first challenges faced when considering an information audit is that

there Is no standard, agreed methodological approach. Instead, there exists a

variety of academic and proprietary methods, some comprehensive, some no

The Information Audit: Theory versus Practice, S Buchanan (2008) 3



more than outline steps, which often require the practitioner to reference
numerous textbooks to identify the numerous tools and technique(s) required to
support the methodological process (Buchanan & Gibb, 1998). Related to these
|A framework problems is the issue of scope. With the majority of IA methods
advocating a top-down approach incorporating organisational analysis, in-depth
mapping and analysis of information flow, and extending to cost/value analysis
of individual information resources, the information audit may become a
significant and costly undertaking. Progress has been made towards a more
standard and pragmatic approach by several researchers, most notably Orna
(1990), Buchanan & Gibb (1998), and Henczel (2000); but there still exist
concerns regarding the complexity and scale of the undertaking (Blumenstein,

2000), and little practical guidance on the scope of the information audit, and

how to tailor it to individual circumstances and goals. In a review of information
audit methods, Botha & Boon (2003) concluded:

... more research is needed on the topic of information auditing and more
methodologies need to be tested in practice. This would enable
iInformation professionals to develop reliable information auditing

methodologies that can be used with confidence.

The above views have resulted in the following initial problem statements being
identified for this research:

Problem statement one: there is no standard, agreed methodological

approach to the information audit.

Problem statement two: there is little practical guidance on how to tailor

the information audit to individual circumstances, and to manage scope.

The Information Audit: Theory versus Practice, S Buchanan (2008) 4



A second related issue Is that there is ambiguous linkage from information flow
to organisational processes, which makes it extremely difficult to incorporate the
information audit into established operational practice and to ultimately
demonstrate business benefit (Chillarege, 2002; Elvin & Davies, 2002). As
previously highlighted, the information audit has both a key operational and
strategic role, particularly regarding ICT, but ironically, there is only limited
explicit mapping from information audit methods to established information
systems practices, with which it shares common goals, such as information

systems architecture and systems development. This leads to a further problem
statement:

Problem statement three: there is ambiguous linkage from the

Information audit to related information system development practices,
which limits the potential value of the information audit.

Historically (see Figure 1.1, page 6 [individual methods are discussed in Chapter
Four]), early information audit methods (1976-1988) focused upon identification
of information resources, but later methods (notably Orna,1990) added
organisational analysis and the mapping of information flow, aspects of the
information system often overlooked by early ICT planning and development
processes, which were typically solution driven and based upon technical
specifications and pre-derived requirements. In the early 1990s the information

audit could be positioned as providing vital organisational context to information
systems analysis. However, ICT development methods, particularly within the
domain of systems development, have evolved rapidly since the early 1990s to
now include extensive business process and information flow modelling tools

and techniques, while the evolution of information audit methods, tools and

techniques across the same period, has remained relatively static (see Figure
1.1, page 6).

The Information Audit; Theory versus Practice, S Buchanan (2008) S



Figure 1.1. Information Audit Methods

Reynolds (1980) Orna (1990)
Henderson (1980) Barker (1990)
Worlock (1987) Buchanan & Gibb (1998)
Riley (1976) Gillman (19835) Henczel (2001)
Quinn (1979)  Best(1385)
Burk & Horton (1988) Orna (1999)

As a consequence, there is a danger that the information audit can be dismissed
or overlooked by organisations in favour of more readily understood, and
embedded, systems development methods and practice. The potential problem

with dismissing the information audit is that firstly, most systems development
approaches still place greater emphasis on the technical stages and
components of development at the expense of organisational analysis (Weber &
Weisbrod, 2003; Turner, 2003); and secondly, information modelling and
analysis is typically narrowly focused on the solution/project domain, not the
organisation as a whole (Young, 2001; Juristo, 2002; Dubois & Pohl, 2003),
which negates the benefits of systems thinking (Dutta, 2003). Under these
circumstances, organisations can find themselves lacking clear top-down
strategic direction, and will typically suffer from a piecemeal approach to the

management of information resources (Venkarraman & Henderson, 2000).

1.1.2. Information Management: theory versus practice

As an academic subject, information management (defined and discussed in

Section 3.2, page 63) is well established at post-graduate level, and is also
taught on some undergraduate courses, and within the wider educational

community is supported by a large body of knowledge, several dedicated

journals, and international research. However, as an applied professional

discipline, information management (IM) is less clearly defined. While there is

The Information Audit: Theory versus Practice, S Buchanan (2008) 6



recognition and acknowledgement of the importance of IM in today's information
society (Best, 1996), there remains little evidence of dedicated IM functions or
strategic roles within organisations (Davenport, 2000; Du Toit, 1998); and while

several information science or library oriented professional associations profess
ownership of IM (e.g. Aslib, CILIP, ARMA), there remains no dedicated

professional body.

It has been the author’'s own experience that, similar to the information audit, the
principles and practices of IM are often applied to various degrees as part of
other rapidly evolving ICT management and development functions, for
example, the mapping of information flow through system analysis and design
techniques (e.g. unified modelling language) commonly associated with the

relatively new discipline of requirements engineering, rather than through explicit

IM functions or roles. Further, the author has found limited evidence of the
existence of information strategy/policy (defined and discussed in Section 3.3) or
explicit IM functions/processes, as recommended by leaders In the field (e.g.
M.J. Earl, E. Orna, D.A. Marchand, T.H. Davenport). This can in part be put
down to problems of definition, but also suggests a potential divide between
theory and practice (within the obvious initial limitations of being based upon

author personal experience). These views lead to two further problem
statements.

Problem statement four; there is limited evidence of dedicated |IM
functions or roles within organisations.

Problem statement five: there is limited evidence of the existence of

information strategy within organisations.

It is considered outwith the scope of this study to extensively research IM as a

professional discipline (e.g. with reference to problem statements four and five),

The Information Audit: Theory versus Practice, S Buchanan (2008) 7



but it is within scope to explore the relationship between the information audit

and IM processes, regardless of whether or not the IM function is explicit or

iImplicit within the organisation.

Consideration of the above problems statements led to the formulation of

research objectives as discussed in the section which follows.

The Information Audit: Theory versus Practice, S Buchanan (2008)



1.2. Research aims & objectives

The overall aim of this research is to advance the field of information auditing,
with the particular goal of encouraging more widespread adoption and practice

of information auditing. There are three key objectives:

1. To identify and/or develop a generic and universally applicable
information audit framework (responding to problem statements one
and two [see Section 1.1, page 4));

2. To identify and explicitly map key relationships to information system
development processes, in order to identify and demonstrate the
potential extended value of the information audit (responding to

problem statement three [see Section 1.1, page 9});
3. To test the usability of the framework (in support of objectives one and

two).

The above objectives raise the following research questions:

* What is the purpose and scope of the information audit?

* What should be the core methodological components/elements of a
generic, and universally applicable information audit?

 What is the relationship of the information audit to evolving information
system development processes, including information system
architecture?

 How should the information audit be tailored to individual
‘organisational circumstances and goals?
» How should information audit scope be managed?

e How usable is the information audit?

The main anticipated learning outcomes are as follows:

The Information Audit: Theory versus Practice, S Buchanan (2008) 9



» I|dentification of the appropriate steps, goals and outcomes of a generic
iInformation audit framework.

* |dentification and/or development of a suitable framework.

* Awareness of the organisational scope (both depth and breadth) of the
information audit.

 Understanding of the practical steps and procedures required to
successfully complete an information audit.

 Understanding of the relationship of the information audit to related

information system management disciplines and development methods.

The anticipated key output is as follows:

e |dentification of a suitable IA framework for generic and universal
application.

* Explicit linkage to related information system development practices to

~ potentially extend value.

* |dentification of a method to scope the information audit to individual

circumstances and organisational requirements.

The information Audit: Theory versus Practice, S Buchanan (2008) 10



1.3. Methodological approach

A qualitative approach supported by case studies was adopted for this research
(preceded by extensive literature review). Other researchers (Tellis, 1997; Yin,
1984; Miles & Huberman, 1994) suggest that this is an ideal approach to holistic,
in-depth investigation (supporting the exploratory nature of the research
questions). With this approach, it was anticipated that the stated research
questions would be further expanded upon to form working hypotheses, which In
turn would be used to focus the study and resulting information gathered (also
referred to as “study propositions [Yin, 1984]). As Patton highlights (2002):

A qualitative design needs to remain sufficiently open and flexible to permit
exploration of whatever the phenomenon under study offers for inquiry.
Qualiitative designs continue to be emergent even after data collection

begins.

The key benefit of a qualitative approach is that research can begin with the
stated research problems and then evolve through refinement of study
propositions based upon the initial literature review and subsequent fieldwork.
This approach builds in flexibility to allow identification and incorporation of
emergent issues, with case studies supporting and increasing the depth of

findings through further follow on investigation. Chapter Two discusses the
research methodology in-depth.

The Information Audit: Theory versus Practice, S Buchanan (2008) 11




1.4. Research origins

A brief historical overview is provided outlining research origins, timeline, major

milestones and publications. This research was completed part time.

The early origins of this research can be traced back to the authors MSc
dissertation submitted in 1995, which focused on the strategic role of the
Information audit. This research contributed to the author’s later appointment in
1996 to the University of Strathclyde Information Strategy Office as a research
fellow, where the author contributed to the development of the University's first
information strategy. It was during this period that the author developed an
information audit methodology, which was originally made available via the

Information Strategy Office website (to provide guidance to academic

departments) and later published in the International Journal of Information
Management (Buchanan & Gibb, 1998). The co-author was Forbes Gibb who
contributed a section on the relationship of the IA to other types of audits.

The first case study application of the IA methodology was completed 1998.
There then followed a brief interlude (with regard to practical application) from
1989 to 2001, which was largely dictated by professional and personal

commitments. In this period the author maintained an interest in the field, but
opportunities to conduct audits were extremely limited due to various other

commitments. However, the author continued readings and correspondence
with several academic institutions and other organisations (largely with regard to
the author's 1A methodology). There were several key publications during this
period, including a revised IA methodology by Orna (1999), and a new IA
methodology proposed by Henczel (2001). Several case studies were also
published during this period (very few existed prior to this), and some
methodological debate followed. These publications provided a significant and

timely update to the author’s ongoing literature review. It was also during this

The information Audit: Theory versus Practice, S Buchanan (2008) 12




period that the author began exploring the relationship of the IA to information
systems development, and information system architecture. In parallel the
importance of process modelling was also becoming more and more clear to the
author. Identifying and exploring these key relationships further widened the
body of knowledge applicable to this research (particularly in contrast to the
author's early research up to 1995, which focused on the narrower strategic role
of the IA [and was limited to the two IA methodologies in existence at that point
in time]). The identification of these key relationships also provided significant
input to the critique of information audit methodologies as the author was now
proposing an extended role through the identification of natural synergy with
related practices. Consequently, the material specific to |IA was revisited,
reassessed and updated for this research. In all, the research the author
conducted during this period, coinciding with significant progress in the related
fields of information systems architecture, and process and service
management, contributed greatly to the author’s literature review and overall
thinking (the process oriented component of this research also led to the

author's contribution to two papers published in 2006: Gibb, Buchanan, & Shah,
2006; Gibb & Buchanan, 2006).

The second case study was set up in 2002 and completed in 2003. The three
usability trials were set up in 2004 and completed in 2005 (note. each case
study and usability trial took approximately three months to complete, which
when combined with initial setup and closure activity [e.qg. feedback sessions
with audit participants] led to total durations of between four to six months for
each of the five audits conducted as part of this study).

Several of the major findings and output of this research have been published

(with research supervisor) as a series by the International Journal of Information

Management: Buchanan & Gibb, 2007; Buchanan & Gibb, 2008a; Buchanan &
Gibb, 2008b.

The Information Audit: Theory versus Practice, S Buchanan (2008) 13




1.5. Dissertation Structure

This chapter has provided the rationale for this study; including research aims,

objectives, and outcomes, including an introduction to the methodological

approach adopted.

Chapter Two discusses the research methodology in more depth. The nature of
research, key elements of the research process, and associated tools and

~ techniques are presented and critiqued, incorporating a rationale for the chosen

methodological approach.

Chapter Three identifles and discusses the key management concepts,
principles and practices central to the effective management of information. The
primary goal of this chapter is to understand the scope of the information
management domain in order to fully define the relative role and scope of the
information audit. A holistic approach, drawing from business, ICT, and
information management disciplines, and mapping from information strategy to
information systems architecture was adopted, in order to identify the key

relationships between business and ICT processes, and information

management principles, tools and techniques.

Chapter Four provides a review of information audit practice. Early origins are
discussed before identification of the key popular methods. Each of these
methods are individually discussed and critiqued before a comparison is

conducted to highlight the relative completeness, application, and usability of
each. The chapter concludes by identifying a suitable method to be used as the

basis for a generic and universally applicable information audit framework, to be

applied and tested as part of the empirical component of this research.
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Chapters Five to Eight present the findings of the empirical component of this
research. Chapters Five and Six discuss the two case studies conducted by the
author to test application of the |A framework. The individual IA briefs from each
of the participating organisations are discussed, prior to discussion of
proceedings and findings. Chapter Seven presents interim findings from these
case studies and identifies considerations for the usability trials which follow.

Chapter Eight discusses the three trials conducted by independent party under
observation by the author. Again individual briefs are discussed prior to

discussion of proceedings and findings. A summary |A methodological overview
Is provided for each trial for the purposes of context and background, but the

focus of the discussion is on the user experience and feedback.

Chapter Nine presents and discusses the overall findings of this study, which
are structured according to the original research objectives and questions as

provided in Chapter One.

Chapter Tén provides a discussion of key findings, learning outcomes, and

recommendations for further research. The author also reflects on the research
experience.

Appendix One provides a copy of the Buchanan & Gibb (1998) publication,
Appendix Two to Four provide supporting material from case study one

(workshop agendas and minutes, survey questionnaire, inventory template),

while Appendix Five and Six provide supporting material from case study two
(interview notes and survey questionnaire).
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Chapter Two: Research Methodology

The following chapter discusses the research methodology adopted for this
study. The nature of research, key elements of the research process, and the
associated tools and techniques are presented and critiqued, incorporating a

rationale and discussion of the chosen methodological approach, which is also
summarised in the final section.
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2.1. The nature of research: conceptual considerations

The quality of the work done at the conceptual (theoretical) level largely

determines the quality of the final empirical research.
Ghauri & Gronhaug (2005)

Saunders et al (2003) identify five research layers (see Figure 2.1), which
together constitute the key elements of research. The model provides a useful
guide for identifying an appropriate research approach by encouraging step-by-

step consideration of each of these key research elements.

Figure 2.1. Research Model (Saunders et al, 2003)

Research
philosophy
Deductive Positivism
Experiment Recearch
approaches
Cross Survey
sectional
Sampling
ase stud
Secondary data C Y e SR;:teearizl;
Observation g
Interviews Grounded
questionnaires theory
Time
L.ongitudinal Ethnography horizons
Action research
Ivi Data
| ' Collection
— methods

The key conceptual considerations for each layer in Figure 2.1 are discussed

below and considered in relation to this study.
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2.1.1. Research philosophy

The outer philosophy layer refers to the philosophical stance of the researcher.

Saunders et al (2003) identify three dominant views: positivism, interpretivism,
and realism.

Positivism reflects the view of the natural scientist, focused upon quantifiable

social observation, with emphasis placed upon structured methods that facilitate
replication and allow statistical analysis. The researcher adopts an independent
and objective role, which neither affects nor is affected by the research
(Remenyi et al, 1998). In contrast, interpretivism views the social world as too
complex to be limited to quantifiable statistical methods (implying that the black-
and-white stance of positivism is too simplistic'). Proponents argue that a rich
picture of events and environment is required to gain contextual insight in order
to understand fully social situations (sometimes referred to as social
constructionism [Denscombe, 2003}). Finally, realism proposes that there are
large-scale social forces which exist independent of individual human thoughts
and beliefs, which must be taken into account, as they influence behaviour at an
almost sub-conscious level. Realism acknowledges the importance of
understanding overarching social and environmental forces, which can influence

interpretation and behaviour (e.g. socially constructed interpretations and
meanings).

Saunders et al (2003) argue that business and management research is “often a

mixture between positivist and interpretivist, perhaps reflecting the stance of
realism”. In consideration of the potentially complex and somewhat ambiguous
relationships between the information audit and related ICT processes, which
were to be explored and better defined as part of this study, this study benefited

' The fundamental differences between positivism and interpretivism are similar to those found between hard and soft
systems theory (discussed in section 3.4.1).
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from a mixed approach. This allowed the study to be approached in a more

holistic manner.
2.1.2. Research approaches

Research approaches can be either deductive or inductive. Deductive research

tests a theory, exploring causal relationships between variables based upon a
hypothesis. Deduction is typicaily based upon quantitative data (but not
exclusively), collected through highly structured and controlled processes in
order to facilitate replication of the experiment. Similar to positivism, the

researcher adopts an independent role.

In contrast to deduction, inductive research builds a theory based upon
qualitative research (although again, not exclusively), exploring the nature of the
problem, and developing theory in a more evolutionary manner. An inductive
approach facilitates better understanding of the research context in less well
defined situations, and provides a more flexible structure allowing refinement of

research emphasis as the research progresses (Ghauri & Gronhaug, 2005).

Ghauri & Gronhaug (2005) propose that when considering whether to adopt a
deductive or inductive approach, the most important criterion is the nature of the
research topic. They suggest that a topic which is well supported by a body of
knowledge will lend itself more readily to a deductive approach, while new fields
or topics where there is limited existing research may be better approached in
an inductive manner. The lack of knowledge in the field of information audits

(particularly empirical) has been highlighted as a major issue in Chapter One, as

has the lack of a standard methodological approach to information auditing (see

Section 1.1.1, page 4). Consequently, this study benefited from a predominately
iInductive approach allowing research to begin with the stated research problems

and then evolving through refinement of the study propositions as the research
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progressed. This provided flexibility to allow identification and incorporation of

emergent findings and issues.

2.1.3. Research strategies

The research strategy is the overall approach of the study. Saunders et al
(2003) identify nine types:

Experiment: the traditional classical approach, where a theoretical
hypothesis Is tested under controlled conditions through use of samples.
Survey: provides a structured approach to gathering data from large

numbers of study participants, typically through questionnaire, interview, or
observation.

Case study: an empirical investigation within the natural environment,
typically using multiple sources of data.

Grounded theory: an iterative process of induction and deduction where
theories are developed through a process of mini research loops which test a
theory, make further observations from the findings, and then test the refined
theory again to either prove or disprove the predictions from the previous
loop.

Ethnography: interprets the social world through long-term observation of
subjects.

Action research: a three-step process which consists of change intervention,
monitoring of implementation effects, and evaluation and change. Itis

strongly orientated towards action/change.
Exploratory: seeks new insights, and to clarify understanding of a particular

problem. Research typically begins broad in scope (exploring why type

questions) and then becomes progressively narrower as the study
progresses.
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 Descriptive: seeks to gather preliminary data in order to better understand

the domain prior to the full study.

« Explanatory: focuses on understanding the causal relationships between

variables within the study area.

Saunders et al (2003) stress that research projects typically adopt a multi-

method strategy, for two key reasons:

« Different methods can be used for different purposes, widening data
collection, and ensuring that the most appropriate methods are used at all
times (for example, descriptive research before questionnaire design and
distribution).

* Multiple methods facilitate triangulation of data.

This study benefited from an exploratory, case study based strategy, preceded
by descriptive research (literature review). Two key benefits where that this
enabled an informed evolutionary process of data collection (see Section 2.2.3,

pages 27-38), and facilitated triangulation of findings (see Section 2.3, page 43).

2.1.4. Time horizons

With regard to time horizons, a research project can be viewed as either cross-
sectional or longitudinal. Cross-sectional studies research a particular
phenomenon at a particular time, while longitudinal studies conduct research

over time, often focused on change and development.

This study was predominately cross-sectional, focused on identification and
testing of a generic and universal information audit framework, as opposed to
tracking the evolution of a framework or changes to an organisation over time

(which would also have expanded this study to include various elements of
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organisational behaviour). A retest of the framework within the same

participating organisations would also have been unreliable, as it is reasonable

to expect the organisations to have altered as a result of the first audit.

2.1.5. Data collection methods

The key data collection methods are generally regarded as sampling, secondary

data, observation, interviews, and questionnaires:

e Sampling: provides a method to reduce data collection requirements by

focusing on one or more subgroups from a larger population. The key to

effective sampling is to ensure that the sample is representative of the wider
population.

 Secondary data: provides data collected from other research projects, which
can be reanalysed and utilised. Secondary data can either be raw
(unprocessed) or compiled.

* Observation: is the systematic monitoring, analysis and interpretation of
events, actions or behaviour.

* Interviews: are purposeful discussions, which can either be structured, semi-
structured or unstructured, ranging from the formal to the informal, with the

former based upon open exploratory questions and the latter based upon
closed, structured questions. Interviews are particularly good for exploratory

and/or in-depth research, but are labour intensive, and require a high degree
of skill and/or experience from the researcher.

e Questionnaires: provide a method to reach a larger number of participants
than would normally be achievable with interviews. Questionnaires can be
posted, made available online, and used as the basis of a structured
interview. However, in contrast to the more exploratory role of the

unstructured or semi-structured interview, questionnaires are more typically

employed to gather data on structured or standardised topics. The main
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benefit is that they are the most efficient method of gathering data from large

numbers of participants, but contingency must always be built in to allow for

poor returns.

Similar to research strategy considerations, a multi-method approach is
generally adopted for data collection (Saunders et al. 2003). Again, the main
benefits are in matching methods to requirements, and allowing for triangulation
of findings (Denscombe, 2003). In consideration of the exploratory and
qualitative nature of the study, preference was given to methods which lended
themselves better to this type of research. Consequently, a multi-method

approach based upon case study, semi-structured interview and observation

was deemed appropriate.

2.1.6. Theory versus practice

The conceptual considerations discussed in the previous sections (see Figure
2.1, page 17) facilitate detailed design of the research process, as they provide
better understanding of the nature of the research; however, before moving on

to discussion of the research process, one final point should be made: that for

research to be of maximum value, it should contribute to the field. As Tranfield
and Starkey (1998) state:

Research should complete a virtuous circle of theory and practice.

Tranfield & Starkey (1998) remind us that effective research (whether academic
or applied) should develop ideas which can be related to practice, and as an
ultimate goal, produce findings which progress practice. This is an important
point, which is of particular relevance to this research topic, given the previously

noted call from practitioners (Botha & Boon, 2003) for not only more research on
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|A methodologies, but more importantly, for more empirical evidence (see

Section 1.1.1, page 4).
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2.2. The research process

Research is a systematic process of discovery, conducted to further knowledge
and/or beliefs within a given field or discipline. Referring to research as a
systematfic process reminds us that research should be structured and planned

out, and that research should be based upon logical relationships, and not just
beliefs (Ghaum & Gronhaug, 2002). Figure 2.2 below provides a prototypical

example of the research process or cyclez. Further definition is provided by

detailed planning within each of the illustrated process stages.

Figure 2.2. The Research Process (Ghauri & Gronhaug, 2005)

1. Topic and research problem

2. Research design and plan

3. Data collection and
measurement

4, Data analysis and interpretation

5. Presentation of the findings and
report

I -Ih | -IhI

Each of these stages are discussed in turn below specific to this study.

? For a similar example see Saunders et al (2003)
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2.2.1. Topic and research problem

The first step in the research process clarifies and confirms topic, domain scope,
research aims, learning outcomes, and key output. The key elements of the
research proposal have already been presented and discussed (see Sections

1.1-2, pages 2-10) and will not be repeated here, but the research problem will

be briefly reiterated as it influences direction (Ghauri & Gronhaug, 20095).

Initial research by the author identified several |A challenges, which led to the
formulation of five problem statements (see Section 1.1.1-2, pages 3-8), with

three proposed as the primary focus of this research:

* There is no standard, agreed methodological approach to the IA;

* There is little practical guidance on how to tailor the information audit to
iIndividual circumstances, and to manage scope;

* There is ambiguous linkage from the information audit to related ICT

development processes, which undermines the value of the IA.

In turn, the above research problems raised a number of questions (see Section
1.2, page 9), exploratory in nature, which in summary sought to clarify 1A
purpose and scope, identify the core methodological components of an 1A
approach, identify methods to manage and tailor |A scope, and identify and

define relationships to evolving information systems development processes.

In consideration of the exploratory aspect noted above, it was recognised that
there was a strong investigative element to this research, which influenced the

% subsequent research design as discussed in the sections which follow.
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2.2.2. Research design

As previously noted (see Section 1.3, page 11), a qualitative, exploratory
approach supported by case studies is considered appropriate to holistic, in-

depth investigation.

A qualitative research design allowed the research to begin with the stated
research problems and to then evolve through refinement of study propositions
based upon subsequent literature review, case studies and usability trials. Most
significantly, this built in the flexibility to allow identification and incorporation of

emergent issues as research progressed and data was collected.
2.2.3. Data collection and measurement
Data was collected in three stages:

1. Literature review.
2. Case study.
3. Usability trials.

2.2.3.1. Literature review

The primary aims of the literature review were to: critically review existing
information audit methodologies; identify and analyse any associated empirical
evidence; and to better understand and define the relationship of the information

audit to related ICT methods and practice.

Saunders et al (2003) identify six key steps to a literature review, which are
conducted through a cyclical process of refinement and further research. These

steps are as follows:
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» Define parameters: establishes the scope of the review. Bell (1999)
identifies six key parameters: language, subject area, business section,
geographical area, publication period, and literature type. The parameters
for this study are provided in Table 2.1 (see page 30).

e Generate and refine key words: focuses the search on key areas, which for
this study (initially) were: Information Management, Information Resource
Management, Information Strategy, IT Strategy, Information Audit,
Information System Audit, Information System Architecture, Systems
Thinking, Enterprise Architecture. These key terms were used either
individually or in combination to search literature sources.

« Conduct search: Literature sources are typically defined as primary,

secondary, or tertiary. Primary are the original source, typically (but not

exclusively) obtained via experiment and/or discussion and interview.
Secondary sources are typically formal published output such as reports,
theses, government publications, journals, books, newspapers, and the
internet. Secondary sources are the most common source of literature.
Tertiary sources are the indexes and abstracts. Secondary sources are

desirable for any study, but of particular importance to this research were
reports and/or case studies from previous information audits. Literature was
predominately sourced through original full text.

 Obtain literature: key sources were anticipated to be academic refereed
journals, professional journals, and books,; accessed via ABI Inform,
EMERALD, and Lexis Nexis. The internet was used but with reservations
due to concerns regarding quality and credibility of material. Google was

used as the primary internet search engine.
o Evaluate: material was evaluated according to relevance, currency,

credibility, and quality. Relevance refers to relevance to research objectives

and questions. Currency refers to such things as whether or not the article

reflects current thinking, and whether or not it is likely to have been
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superseded or not. Credibility refers to the credibility of the source: refereed
journals and conference proceedings were deemed to have the highest
credibility, closely followed by professional journals and books. Newspapers
were also considered credible sources. Internet content was considered on
a case-by-case basis. Finally, quality refers to how well written, researched,
and presented the literature is; and also considers such questions as: does
this contribute to the field, does the author take an objective position, are the
findings plausible etc.?

* Record: a structured process of note taking and citation was followed for all
material, including articles dismissed (to avoid repeat readingé). Notes were
taken according to the evaluation criteria above, and written in the style of

abstracts. Cross mapping of key points and findings were also mapped as
part of this structured note taking. Harvard was the adopted citation style.

It was anticipated that the literature review parameters might be refined as the
literature review progressed and better understanding of the domain emerged,

leading to revision and/or addition.

A key quality indicator during the literature review was to ensure traceability of
collated material to research objectives and questions. This was monitored
through explicit mapping of written material to objectives and/or questions,

discussed within the introduction and/or conclusions of each respective chapter
of the literature review.
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Table 2.1. Literature Review parameters for this study (Bell, 1999)

Language English
Subject area Information Management
Organisational sector All

Geographical area Global
Publication period Last 25 years

Literature type Academic & professional

journals; books; news

articles: online articles.

2.2.3.2. Case study

Two case studies were conducted in total. It should be noted that neither study
was conducted solely for the purposes of research as in both instances the
auditor was initially approached by organisations requesting an information
audit. As a consequence, the scope of the |A was dictated not by the auditor but
by the brief provided by the organisation, with the methodology and approach
then tailored accordingly. While this removed the opportunity to establish a
controlled test case it ensured that the |1A met the requirements of the

participating organisation and maintained confidence in test results by removing

the opportunity for the auditor to scope the IA to suit the methodology, rather
than the requirements of the participating organisation.
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Both organisations consented to findings being utilised for research purposes

under the agreement that sensitive or confidential material would be withheld,

that organisation specific information or findings identified or generated by the 1A
would be used selectively for illustrative purposes only (and within the context of
methodological testing), and that the complete final audit report would remain
the confidential property of the participating organisation. Staff within

participating organisations were invited to participate without obligation and

privacy was established through anonymity of responses.

Data was collected through the process of methodological testing and via post

audit feedback session with participants.
Methodological testing
Three key evaluation measures were utilise“d_ for methodological testing:

* Comprehensiveness: the conceptual, logical, and structural
comprehensiveness of the methodology.

* Applicability: the applicability and scope of the methodology, and the ability
to tailor the methodology to individual organisational requirements.

* Usability: the perceived ease with which the methodology can be adopted

and applied.

The above measures were developed and refined during the literature review
largely driven by the research questions. Comprehensiveness was defined and
then measured utilising a methodological baseline which was developed in
response to "What should be the core methodological components/elements of
a generic, and universally applicable approach to the information audit?”.
Applicability was defined and measured utilising an IA scope matrix which was

developed in response to “What is the purpose and scope of the information
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audit?, and How would you manage scope?”; and also through critique and
practical application of the guidelines and tools contained within the
methodology (responding to “How would you tailor this approach to individual
organisational circumstances and goals?”). Usability was primarily evaluated by

the usability trials (through independent party); however, a degree of usability

evaluation occurred during the case studies and preceding literature review
(usability was evaluated during the literature review by examination of empirical
evidence and consideration of the skills requirements of the respective
methodologies and the corresponding level of tool support provided; and
considered during the case studies through auditor reflection as part of

methodological testing). Overall, the measures provided a framework for the

reduction of qualitative data during the later analysis stages of this research.
Post audit feedback sessions with participants

Semi-structured group interviews occurred upon completion of each audit.
These were conducted at the end of post-audit presentations where the key
findings contained within the final information audit reports were summarised
and presented back to the respective participants and stakeholders for
discussion. The primary goal was to gather feedback on the methodological
process and output generated from the perspective of the participant. A
questionnaire was considered for this task but the researcher was aware that by
the end of the audit process, the majority of participants would have already
participated in one or more workshop sessions and/or interviews, and possibly
completed a questionnaire for audit purposes; consequently they may not have
warmly received another questionnaire. A pragmatic approach was therefore
adopted. Utilising the end of the presentations provided access to participants

without additional commitment on their part, while the semi-structured approach
provided the following benefits:
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* |t allowed the researcher to probe answers, encouraging participants to
further explain or expand upon responses
* The exploratory nature facilitated the gathering of new insights

* |t allowed the researcher to explore relationships between variables

The questions asked during these sessions were:

* Do you feel the audit has met the brief/frequirements?
 What do you consider were the strengths of the methodological process?

* Do you feel there were any weaknesses to this process?

It was anticipated that further follow on questions would be generated from

participant responses as typifies an approach of this nature.

2.2.3.3. Usability trials

Three usability trials were conducted in total. Organisations were invited to
participate through letter and/or email to the appropriate head of business,
explaining the research and information audit process. Organisations consented
to findings being utilised for research purposes under a similar confidentiality
agreement as agreed for participants in the previous methodological testing
stage. Again, staff within participating organisations were invited to participate
without obligation and privacy was established through anonymity of responses.
The auditors (post graduate students from the University of Strathclyde MSc
Information Management) who conducted the usability trials were invited to
participate through an online dissertation forum (the research topic was listed
along with several others on the forum with a brief statement outlining the nature
of the research). Interested participants then contacted the researcher to note
interest. A meeting was then scheduled to discuss the research in more depth
allowing the participant to withdraw if desired (once they fully understood the
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proposed research). Each participant/auditor was advised they would conduct
an |A, and as part of this process, be willing to incorporate a usability trial. Their
dissertation was to be a combined literature review and case study focused on
conducting an IA (a typical example of a dissertation topic). The additional
requirement was for them to be willing to be observed during the audit and to
participate in a semi-structured interview post audit, neither of which contributed
to their dissertation content or mark. No participants withdrew. Two were
employees of the participating organisations, both in roles associated with
information management. All were familiar with 1As through their previous
postgraduate studies, but none had previous audit experience, which was
considered of benefit for the purposes of usability trials as it removed a ‘learning

effect’ variable which would have been introduced if experienced auditors had
participated.

Observation

There are essentially two classifications of observation (Saunders et al, 2003):

* Participant: typically qualitative, concerned with events and meanings, with
the researcher often “sharing” the experience of participants by participating
in events. Participant observation is exploratory in nature, is good for
understanding social situations, but can also be time consuming and
challenging, particularly with regard to potential role conflict as a result of the
dual roles of the researcher. In this study, the researcher dual roles were
student dissertation supervisor and author/researcher (a mitigation strategy

to account for any bias introduced by this dual role is discussed later in this
section).

* Structured: typically quantitative, more concerned with frequency of events
(and relationships). This is characterised by a high level of predetermined

structure and quantitative analysis. Structured observation yields reliable
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and replicable results, but data can be slow to collect, and is “limited to overt

action or surface indicators from which the observer must make inferences”
(Saunders et al, 2003).

The approach for this study did not fit neatly into either of the above

classifications. The exploratory nature of this study negated a structured
approach and pointed towards a participatory approach, but this study did not
need to explore social situations in any depth (observation was focused upon
application of the information audit methodology and only extended to
Immediate environmental factors influencing outcomes). Neither was the study
concerned with social meanings and nuances; further, it was desirable for the
researcher not to participate in the usability trials in order to maintain an
iIndependent position so as not to influence results. However, the participatory
approach did not need to be dismissed as Gill and Johnson (1997) identified
four classifications of participant observation, one of which was appropriate to
this study: observer as participant. In this role the researcher/observer role was
apparent to the participants, but there was no participation by the researcher.

This non-participatory role was explained to participants from the outset.

In order for observation to be successful it was important that there was a clear
distinction between supervisor role and observer role (the dual roles of the
author during the usability trials), and that this was understood and agreed by
both.parties from the outset. It was also important that any opportunity to
Introduce bias was reduced. The supervisor role was clearly defined and
communicated as primarily to provide guidance in research methods and
ongoing support in managing a research project for submission of an MSc
dissertation. The supervisor discussed IA specific content, but primarily from a
depth and breadth perspective (for example, regarding completeness and
standard of their literature reviews). The supervisor commented on quality of

the discussion/critique but did not contribute directly to content (e.g. complete
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work for the student). Direction, when required, was provided by referring the
participant to relevant published literature/authors and to lecture notes from a
previous taught subject (participants had previously received classes which
covered information audit methodologies and associated tools and techniques

such as process modelling [not delivered by the author]). This ensured that

participants came to their own conclusions based on critique of published
literature in the field. These ‘rules’ are normal practice for dissertation
supervision and were not introduced for the purposes of the usability trials.
They demonstrate that the goal of not directly contributing to or influencing a
student’s dissertation is compatible with the non-participatory goals of

observation.

Importantly, participants were asked to select an appropriate information audit
methodology themselves. This introduced a risk that participants might not have
selected the information audit methodology selected as the basis for a universal
and generic framework by the author (and tested in the first two case studies),
but the author felt that participants should not be led in the selection process.
Participants were required to conduct their own literature search to identify and
review the available information audit methods, to select an appropriate method,

and to provide a clear rationale for their selection.

The nature of the observation was identical for all three usability trials: observer

attendance at initial briefing/scoping sessions between auditor and participating
organisation; observer inclusion in a sample selection of interviews between
auditor and participants (one per audit one of which was via teleconference);
and general observations arising from regular (weekly) meetings with auditors to
discuss progress during the audit. Requests for guidance or direction to

additional material (for example, interview technique, process modelling) also
provided valuable input during observation.
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Semi-structured interview

Where it is necessary for you to understand the reason for the decisions
that your research participants have taken, or to understand the reasons
for their attitudes and opinions, it will be necessary for you to conduct a

qualitative interview.
Saunders et al (2003)

Semi-structured interviews occurred upon completion of the usability trials with
each of the auditors (individually). Again, the semi-structured approach allowed

the researcher to explore and gather new insights. The primary goal was to
understand the information audit experience from the perspective of the
practitioner, with a view to assessing the usability of the information audit

methodology. Initial questions were open and of a more general nature, as

follows:

* Tell me about the organisation you audited?
* Why did you select your chosen IA approach/methodology?

* Overall, how did you find the |A experience?

Participants were encouraged to discuss the experience from start to finish,

facilitating narrative review (Schwab, 2005). Follow on questions were more

specific:

*  What were the strengths of the information audit methodology adopted

* Did you experience any difficulties or challenges?
It was anticipated that further questions would arise dependent upon

proceedings and lines of investigation, as typified inductive research of this

nature. A potential issue of significant concern during these interviews was the
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potential for both interviewer and participant bias. Interviewer bias can be
communicated through comments, tone and/or non-verbal behaviour and can
Inadvertently lead participants. It was therefore vitally important that questions
and behaviour remained as neutral as possible, and that the researcher

remained constantly vigilant to this issue. A further, more subconscious, source

of bias may have been unwillingness on the part of participants to critique an
information audit methodology, which was authored by the researcher asking

the questions. To mitigate for this potential risk, the following steps were taken:

 The researcher encouraged participants to critique the information audit
methodology, by explaining that this was a key element of the research,
which was not only a key requirement, but also warmly welcomed by the
researcher. The researcher was aware that while communicating this
message it was vitally important to convey a positive message and tone to
put participants at ease. This message was conveyed from the outset and

reinforced at regular intervals throughout the study.
* The researcher asked participants to include a written critique and reflection

on the information audit process as part of their final dissertation. This was
included in case any participant remained uncomfortable critiquing the
iInformation audit methodology face-to-face with the researcher (during the

post audit interviews), providing a secondary source of information, which

could be used to highlight relevant issues for exploration.

2.2.4. Data analysis and interpretation

As has been previously stated, this study adopted a qualitative, exploratory
approach based primarily on case study, observation, and semi-structured
interviews. The analysis of qualitative data is acknowledged as a complex and
difficult task (Denscombe, 2003), which must be approached in a systematic and

structured manner; however, qualitative data tends to lack the structured
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numerical characteristics of quantitative data and as a result, often requires

conceptualisation and interpretation. Tesch (1990), in a study of popular

approaches to qualitative analysis, identified four key strategies:

* Understanding the characteristics of language

* Discovering regularities
 Comprehending the meaning of text or action

e Reflection

Saunders et al (2003) argue that what each of these above strategies have In

common is that they all disaggregate data into meaningful categories to facilitate

systematic and rigorous analysis, allowing the researcher to:

« Comprehend and manage large amounts of qualitative data

* [ntegrate data from multiple sources
* |dentify key themes and/or patterns for further exploration

 Develop and/or test hypotheses based on discovered themes and/or patterns

 Draw and verify conclusions

The first step in the process of qualitative data analysis therefore is

categorisation, which classifies data into categories for further analysis.
Classification can either be derived from the data if approached inductively, or
based upon a predefined theoretical framework if approached deductively. This

study adopted a predominately inductive approach, where categories emerged
from data identified through dominant themes (for example,

comprehensiveness, applicability, usability);, however, categories were also
derived from research objectives and questions (see Section 1.2, pages 4-5).

Consequently an element of the deductive approach was included with initial

categories derived from the research objectives and questions, but added to as
the study progressed.
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Further categories related to usability were identified during the literature review
prior to the case studies, particularly to aid data collection during observation of

the usability trials. The remaining categories emerged as part of observation

and the post-audit interviews.

Once data was categorised the next step was to allocate data/findings to
appropriate categories, through indexing and tabular cross-referencing
(facilitated by the three key evaluation measures [see Section 2.2.3.2, page 31]

which provided a framework for data reduction). From this point forward key

emerging themes and relationships were sought with categories either
subdivided or merged with others. At this stage, Saunders et al (2003) stress
the importance of testing emerging relationships by seeking alternative
explanations and negative examples that do not conform to the pattern or

relationship being tested.

By rigorously testing your propositions and hypotheses against your data,
looking for alternative explanations and seeking why negative cases occur,

you will be able to move towards the development of valid and well

grounded conclusions.

Saunders et al (2003)

Finally, it was acknowledged that the processes of data collection and data
analysis form an iterative cycle, shaped and driven by emergent themes and
relationships. From a practical point of view, this meant that sufficient time gaps
should be placed between the various stages of data collection to allow

preliminary analysis to occur, in case this influences the next stage of data

collection.

The Information Audit: Theory versus Practice, S Buchanan (2008) 40




2.2.5. Presentation of the findings and report

Findings were included in the final report and presented as per university

regulations for submission of a PhD.
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2.3. Reliability, validity, and causality

The goal of error-free measurement, although laudable and widely
recognised, is never attained in any discipline of scientific investigation.
The amount of measurement error may be large or small, but it is

universally present.
Kan (2003)

Reliability and validity are the two key criteria of measurement quality. Reliability
refers to the consistency of a number of measurements taken using the same

measurement method on the same subject; validity refers to whether the

measurement or metric really measures what it is intended to measure (and for

its intended purpose).

Reliability is generally associated with random error introduced through variation

in input, environment, or measurement. Random error is reduced when the

entity to be measured is well defined, and a methodical, standard and
repeatable measurement process is adopted. The simplest method of assessing
reliability is the test/retest method, which is essentially a repeat of the initial
measurement exercise, with the same group/entity, which is then correlated with
the first (correlation measures the relationship or association between two
variables). Determining whether or not a second-run is required is either based
upon the output of the initial exercise (incomplete findings, un-anticipated results
etc.), or observations during the exercise, which cast doubt on the reliability of

" the measurement (incomplete input, random error, noise etc.). However, a
second run is an unrealistic expectation for this study (or any social science
study) as it would be highly unlikely that an organisation would be willing to
undergo an information audit twice (under identical circumstances) with no
conceivable benefit, and the organisation and information system will have

naturally evolved over time. In these circumstances, reliability could still be
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achieved to a degree through use of the same information audit methodology,
but allowance was required during data analysis to account for tailoring of the
methodology to organisational requirements, and differing environmental and
organisational circumstances. It was therefore important that for each

information audit, the organisational brief and resulting tailored methodology

were clearly defined and considered.

Validity is concerned with ensuring that appropriate measures or metrics are
employed to avoid systematic error, which is generally introduced through the
selection of inappropriate measures or metrics, or through problems associated
with the measurement of abstract, more difficult-to-define concepts (usability,
business benefits etc.). Assessing validity is not as straightforward an exercise
as reliability testing due to its more abstract nature, which calls for a greater
degree of interpretation, analysis, and objective assessment in all but the most
straightforward cases. Kan (2003) argues that it is often more applicable during
day-to-day activity to think of validity as covering accuracy, completeness, and
currency, which is improved through ensuring that input data is both accurate
and reliable, and also through empirical verification of the results. Triangulation
of findings from the literature reviewed, and the case studies and usability trials

conducted, assisted with this.

Finally, causality is the identification of cause and effect, perhaps the uitimate

goal of measurement. For this to be achieved, Kan (2003) recommends the

following three criteria be adhered to:

* the cause must be logically or orderly structured to precede the effect

* the two variables must be empirically correlated

* the observed relationship between the two variables cannot be spurious (e.g.

influence by a third variable).
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Causality should not be confused with correlation, for although correlation

demonstrates a relationship between two variables, it is not valid as a

measurement of causality without adherence to the above three criteria.
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2.4. Risks

There were four key risks identified for this study:

* Participation: there were obvious challenges in finding organisations willing
to participate in this study, and who could then provide sufficient access to
people and resources to allow an information audit to be conducted on their
premises. In order to mitigate for any withdrawal or poor participation, five
were sought in total, two in the first stage and three in the second, providing
a small degree of redundancy in the event of withdrawal or incomplete
participation.

* Time: the time period for completion of this study was open, but balancing

work pressures with time to study required careful scheduling, particularly

during the case studies.
 Bias: the author was aware that objectivity could have become an issue

when the |A methodology under review was his own. Objectivity was

maintained firstly, through continual self-monitoring; and secondly, through
observation rather than participation during the usability trials. Steps were
also taken during the interviews and subsequent data analysis to reduce the
risk of bias, and to encourage participants to objectively critique the
information audit method (see Section 2.2.3.3, page 38).

 Scope creep: there was a risk that, due to the exploratory nature of this
research, this study might have wandered off at tangents to the main
research objectives and questions. Scope was monitored through continual
traceability exercises (e.g. does research effort/direction clearly link to the
research strategy?, are research questions being addressed?, is this topic
covered in sufficient depth for research aims?), with chapters clearly linked
back to objectives and/or questions (particularly findings and conclusion).
The research process also allowed for a broad initial scope, but was

structured to narrow during later empirical stages.
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Finally, and as previously noted (see Section 2.2.3.2, page 30), |A scope was

defined according to the brief/requirements of the participating organisations,
and then tailored accordingly. This removed the opportunity for the auditor to

scope the audit to the benefit of the methodological process rather than to the

requirements of the participating organisation (a further potential risk).
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2.5. Limitations

The key limitations identified for this research were as follows:

Five case studies provided a sufficient number for the objectives of this
research, but this was considered by the researcher to be the minimum
number allowable to test the information audit framework under a variety of
conditions, and to be able to identify trends, patterns and dominant themes

through multiple cases. The study would have benefited from further case

studies, but a degree of pragmatism had to be applied by the researcher in
consideration of the time required to complete each case study (3-6 months
per study), and also in consideration of the logistical and resource challenges
faced when canvassing organisations for participation. However, five studies
Is nevertheless substantially more than in previous studies and can

consequently by considered positively.

The case studies conducted were not repeat applications as circumstances,
requirements, and scope of the information audit varied according to
participating organisation, making each case study uniquely different. A
retest of the method with the same organisation would also have been
unreliable as the organisation’s belief state and systems would have
altered/evolved as a result of the first information audit (though not unique to
this study, but true of any audit). As a consequence, analysis of the five case

studies focused on the identification of general trends, patterns, and themes,

rather than the correlation of repeatable measurements.

Of the five studies, only one was from the private sector, with the remaining
four from the public sector. As a consequence there is limited representation
from organisations operating in a commercial environment. This was not

ideal, but occurred based solely on availability of organisations to participate.
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* As previously highlighted (see Section 1.1.1, page 4), there is a general lack

of empirical data to compare findings to, which limits the opportunity to

conduct empirical verification of results.
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2.6. Summary

The primary goal of this research was to identify a suitable information audit
framework for generic and universal use, and to test the usability of the
framework. This goal was driven by three key research problems: the lack of an

existing standard methodological approach to the information audit; limited
guidance on how to tailor the information audit to individual circumstances and
to manage scope; and ambiguous relationships to information system
development processes which potentially undermined the value of the
information audit. These problems raised a number of fundamental research

questions regarding the role and scope of the information audit, which warranted
further exploratory research.

A qualitative inductive approach was considered to be the most appropriate.

The key benefit of this approach was that research could begin with the stated
research problems and then evolve through refinement of study propositions as
the research progressed. This built in flexibility to allow identification and

incorporation of emergent findings and issues. The research was a combination
of descriptive research (literature review) and case study, with the latter

conducted in two stages: methodological test, and usability trial. Five case

studies were conducted in total; two in the first stage and three in the second.

The primary aims of the literature review were to: critically review existing

information audit methodologies to identify a methodology suitable for universal

adoption; identify and analyse any associated empirical evidence: and to better
understand and define the relationship of the information audit to related

Information systems methods and practice. A cyclical process of refinement and

further research adhered to the following steps: review parameters were set; key
terms were identified and used both individually and in combination; key sources

were defined as academic refereed journals, but extended to professional
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journals and associations; and literature was evaluated according to relevance,
currency, credibility, and quality. Data was allocated to appropriate categories
to facilitate analysis and to identify emerging themes and relationships, which

were then tested to ensure conclusions were well grounded.

For the stage one case studies, which were conducted by the researcher, data
was collected through the process of methodological testing and also via post
audit feedback sessions with participants. The primary goal was to test the
comprehensiveness and applicability of the methodology, but also considering
usability. These measures were identified and/or developed during the literature
review (and utilised for initial selection of the methodology as part of a static
test). Semi-structured group interviews with audit participants occurred upon
completion of each audit. The questions asked during these sessions were: do
you feel the audit has met the brief/requirements?; what do you consider were
the strengths of the methodological process?; do you feel there where any

weaknesses to this process? Further questions arose dependent upon individual

proceedings and lines of investigation, as typified inductive research of this

nature.

In the second phase, the researcher took the role of non-participatory observer
with the audits conducted by independent party. The primary goal was to test
usability of the methodology, but also to understand the information audit

experience from the perspective of the practitioner. The auditors (post graduate

students from the University of Strathclyde MSc Information Management) who

conducted the usability trials volunteered based on open invitation provided via
an online forum. Participants were required to conduct an |A as part of their
dissertation project, and as part of this process, be willing to participate in a
usability trial. Their dissertation was to be a combined literature review and case

study focused on conducting an IA (a typical example of a dissertation topic).
The additional requirement was for them to be willing to be observed during the
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audit and to participate in a semi-structured interview post audit, neither of which
contributed to their dissertation mark. All auditors were familiar with 1A
methodologies through their previous postgraduate studies, but none had

previous audit experience, which was considered a benefit for the purposes of

usability trials as it removed the ‘learning effect’ that experienced auditors would
have brought to the trials.

The nature of the observation was identical for all three usability trials:

attendance at initial briefing/scoping sessions between auditor and participating

organisation; inclusion in a sample selection of interviews between auditor and

participants; and general observations arising from regular (weekly) meetings
with auditors to discuss progress during the audit. Requests for guidance or

direction to additional material also provided valuable during observation.

Semi-structured interviews occurred upon completion of the usability trials with
each of the auditors (individually). Again, the semi-structured approach allowed
the researcher to explore and gather new insights. Participants were

encouraged to discuss the experience from start to finish, facilitating narrative

review (Schwab, 20095). Initial questions were open and of a more general

nature: tell me about the audit you conducted?; how did you find the

experience?; what did you learn from this? Follow on questions were more
specific: what worked and what did not?; what were the strengths of the
information audit approach adopted, and what were the weaknesses?; did you

feel you had all the necessary skills required?; were the information audit
guidelines and supporting material sufficient? A potential issue of concern

during these interviews was the potential for both interviewer and participant
bias. To mitigate for this the researcher positively encouraged participants to

critique the information audit methodology, and reinforced this message at

regular intervals throughout the study.
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This study adopted a predominately inductive approach to qualitative data
analysis guided by research objectives and questions, but with categories or
themes emerging as research progressed (however it could be argued that an
element of the deductive approach was included as initial categories and
themes were derived from the research objectives and questions). Further
categories and themes were identified during the literature review prior to the
case studies, and also emerged as part of case study observation and post-
audit interview. The three key evaluation measures (e.g. comprehensiveness,
applicability, usability) provided an overall framework for qualitative data

reduction and analysis (see Section 2.2.3.2, page 31). Data/findings were

allocated to appropriate categories and associated and evolving sub-categories,

through indexing and tabular cross-referencing. Key emerging trends and

relationships were sought with categories either subdivided or merged with

others. Findings were explicitly traceable to objectives and presented as per

university regulations for submission of a PhD.
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Chapter Three: The Management of Information: key concepts

The following chapter identifies and discusses the key management concepts,
principles and processes central to the effective management of information.
The primary goal of this chapter is to understand the scope of the information
management domain in order to fully define the relative role and scope of the

information audit. This addresses research questions one and two:

1. What is the purpose and scope of the information audit?
2. What is the relationship of the information audit to evolving information

system development processes, including information system architecture?

A holistic approach, drawing from business, ICT, and information management
disciplines, and mapping from information strategy to information systems
architecture was adopted, in order to identify the key relationships between

business and ICT processes, and information management principles, tools and

techniques.

Beginning with a discussion of the information spectrum, the unique
characteristics of data, information, and knowledge are discussed, followed by a
brief history tracing the evolution of information management and the related
concept of the information resource. Information strategy is discussed with
particular attention to the relationship with business strategy and ICT. Finally,
two popular approaches to information system architecture are presented,

representing what is argued to be the final, detailed layer of information

management, prior {o system development, which is considered a separate

discipline, and consequently outwith the scope of this research.
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3.1. Data, Information, and Knowledge

The uniqgue characteristics of data, information, and knowledge, and the
relationship between these three elements, are central to the information audit,
as they identify the spectrum of information (see Figure 3.1 below), but more
importantly, highlight key differences in structure, state, and application, which
have implications for the identification, evaluation, and management of

iInformation resources.

Figure 3.1. The Information Spectrum

—> —p | Knowledge

The following sections consider the characteristics of each element of the

information spectrum. Key information management considerations are

identified and the associated role of the information audit is discussed.

3.1.1. Data

Data are facts concerning objects, events or other entities. Data can be

quantitative, being a measurement of a particular property (such as age or

quantity), and can be objective, the value being unaffected by personal
interpretation. In temporal terms, data can be historical, and when used to
forecast, predictive. Data can also be non-quantitative, indicating a property that
classifies an object into a category (such as a profession or address), and can

be subjective, acquired through personal assessment and subject to variability.
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Finally, it is important to emphasise that raw data has no intrinsic value until it
can be exploited by turning it into information.

Database management systems (DBMS), which store and manage data, are the

foundation of all information systems. They support transaction processing,
querying, publishing, and the acquisition of business intelligence about
customers, markets, products and services. A basic premise behind the DBMS
approach is to view data as a corporate resource, whose value can be shared
and exploited across the breadth of an enterprise. This is achieved by removing
as much contextual structure as possible from data, with the explicit purpose of

isolating data and function, making data resources more easily shareable across
different functional contexts.

The amount of data that needs to be stored continues to grow rapidly as ever

more data is captured through online transactional processing (OLTP) systems
and digital interfaces such as the Internet. For example, researchers at the

University of California at Berkeley (Lyman and Varian, 2003) estimate that:

* The world produced 5 exabytes of unique information in 2002, which is
approximately 800 megabytes per head of population.

* New information generated in 2001 and 2002 was more than
accumulated in the entire history of mankind.

*  92% of new information is currently stored on magnetic media, mostly
on hard disks. Printed documents comprise only .003% of the total.

 The WWW contains approximately 170 terabytes of information,
seventeen times the size of the Library of Congress print collection.
* Instant messaging generates 5 billion messages per day, or 274

terabytes of information per year.

* Email generates approximately 400,000 terabytes of new information
per year worldwide.
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e the total amount of new information generated is expected to double

annually.

Key applications, such as customer relationship management (CRM), enterprise
resource planning (ERP), records management, now central to many
organisations’ day-to-day business, have intensive data processing and
generation requirements. For example, the world’s largest retail chain, WalMart,
has seen its data warehouse grow by a factor of 400 over the past 14 years
(Tonner, 2003). Industry research group Winmark, estimate that among
companies with more than 500 staff, data storage requirements are growing at
21.5% annually (Pritchard, 2003). Apps (2002) quoting research by Gartner,

reports that 93% of businesses which experience significant data loss, are out of

business within five years.

As a consequence of such phenomenal growth in data volumes, it is now
estimated that for every dollar spent on server hardware to support applications

an equivalent dollar is now also spent on storage, with businesses no longer
thinking in terms of gigabytes (1000 megabytes) of storage capacity but in
terabytes (1000 gigabytes), or even petabytes (1000 terabytes); for example: BT
is managing in excess of 2 petabytes at its six data centres in the UK; Lioyd's
routinely maintain 2 terabytes of date at their production and backup sites; and
Barclay’s backup provider holds 2.5 petabytes on 80,000 physical tapes
‘(Pritchard, 2003). With such phenomenal growth, further data volume

classifications, such as exabyte (1M TB), zettabyte (1B TB), and yettabyte
(1000B TB) may soon be widely quoted.

From an information management perspective, the key concerns at this end of
the information spectrum (see Figure 3.1, page 55) are, not surprisingly, typically

associated with data protection/storage, and records management and

regulatory compliance. Data is often implicitly identified by the information audit
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as part of information mapping (typically captured as sources of information).
However more explicit data questions to be answered by an information audit
would include (Gibb, 2006):

* What are the sources of data?
 How is this data retrieved and analysed?
e What is done with this data?

 What legal and regulatory requirements are applicable?

3.1.2. Information

Information Is generated through the structured processing and refinement of
data, and importantly, through the application of context and meaning. In basic
everyday use, information guides and informs individual and organisational
decision making processes; but when effectively managed and processed,
information facilitates the generation of intellectual capital, which underpins
innovation and growth. Intoday’s society, we are now widely acknowledged as
belonging to a post-industrial information age (see Figure 3.2, page 59).
Information, now more than ever, is regarded as a valuable, and tradable,
organisational asset, which, significantly, can be reused, shared and distributed
with limited loss of value. Companies are now regularly' bought and sold on the
basis of their intellectual assets or ability to provide digital convergence across
markets (Earl, 2000), and society is now provided with information-based

entertainment (infotainment) through a plethora of digital products and
information services.

From an information management perspective, the focus at this point in the
iInformation spectrum (see Figure 3.1, page 55) is typically associated with
operational reporting and decision support. Analytical, database driven

Information systems improve the quality of information that is available for
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decision-making by providing powerful tools for analysis and exploration. The
key system families can be summarised as: management information systems,

decision support systems, and executive information systems.

Figure 3.2. The information Age (Earl, 2000)
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ldentifying information as part of the information audit involves identifying

information resources and systems, and mapping information flow. The key
questions that need to be answered are (Gibb, 2006):

 What information is required to support tasks/processes?

« What information systems do you use?

 How is this information obtained?

e How is this information used?

 How important is this information to the task/process?

e What is done with this information?
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3.1.3. Knowledge

Knowledge is the final high-value stage of the information spectrum, with
knowledge regarded as a primary source of wealth. Boisot (1987) classified
knowledge into four types according to their respective degrees of codification

(ability to be transmitted) and diffusion (ability to be shared). This is illustrated in
Figure 3.3 below.

Figure 3.3. A typology of knowledge (Boisot, 1987)

co'dified

Proprietary Public
Knowledge Knowledge

Personal
Knowledge

uncodified

_>
undiffused diffused

The characteristics of each knowledge type are as follows:

 Personal knowledge is characterised by lacking codification and being

undiffused. It is held in people’s heads and represents internal perceptions
and insights, and the expertise that is used to carry out tasks and make

judgements. It is accessible only to its possessor and is inherently non-
transmissable in its current form.

* Proprietary knowledge complements personal knowledge in that it
represents codified expertise that can be shared within a closed group of

users. When aggregated, this codified expertise represents the intellectual
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capital owned by an enterprise and is a measure of its ability to differentiate
itself from its competitors. This differentiation potential is dependent on the
fact that, as this knowledge can now be shared, barriers must be imposed to
prevent its diffusion, or controls must be available to protect its owners once
It has been diffused.

» Public knowledge is highly codified and difftused and represents that which
is found in textbooks, journals, newspapers, archives, databases, TV
broadcasts, etc. It is readily available (albeit at a price) and is therefore open
to scrutiny. From an organisational perspective it represents the knowledge
involved in publicising or confirming its expertise (that is, its proprietary
knowledge).

» Common sense is highly diffused but is not written down. It represents a
shared cultural, social and political context that has the useful function of
minimising the redundancy in communications and other inter-personal
transactions. Ironically, as this knowledge is not codified, assumptions about

shared values and protocols may cause friction or result in a lack of
communication as enterprises become more multi-national.

Boisot's typology of knowledge is not exhaustive, and uses the extremes of the
dimensions of codification and diffusion to bring home its message (Boisot,
1987); however, the model also provides important indicators of the types of
knowledge, systems and activities that are likely to be encountered during an

information audit and the relative applicability of knowledge to tasks. For
example:

 The more codifiable the knowledge, the more amenable it will be to
systems such as MIS, EIS and OLAP (online analytical processing),

which produce routine reports from structured data that comes from other

operational systems.
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* The less codifiable the information the more amenable it will be to

Inductive or machine-learning techniques such as artificial neural

networks and data mining.

* The more diffused the knowledge, the less likely it is that it will be capable
of differentiating one company from another and hence potentially

conferring competitive advantage.

* The less diffused it is, the more proprietary and commercially sensitive it
IS likely to be.

A challenge with knowledge-based information systems is that, in several
Instances, the applications employed are simply data and information
management technologies re-branded by opportunistic vendors (the term as
used In the marketplace tends to encompass technologies that do not strictly fall
within its precise meaning: for example, intranets, enterprise information portals,
and document search and retrieval systems). However, several key applications

can be identified: expert systems, case-based reasoning systems, and intelligent
agents.

From an information management perspective, the key concerns at this final
point in the information spectrum (see Figure 3.1, page 55) are typically
associated with harnessing and utilising organisational knowledge and
expertise. l[dentifying the knowledge base as part of an information audit
involves identifying, mapping, and facilitating access to the tacit and explicit
knowledge assets which the organisation has at its disposal (tacit assets will
also have to be assessed as to whether they ought to be [or can be] converted

into explicit assets through codification). The key questions that need to be
answered as part of the audit are (Gibb, 2006):

* Who are the experts, networks and communities which hold, or can provide,
knowledge of use to the enterprise?
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* What documented experience or experimental results do we have that can
be shared to improve performance.

* What intellectual property do we have?

* Where can we store, and from where will we subsequently retrieve, the
relevant knowledge?

* Why is this knowledge important in the first place?

The information spectrum demonstrates that, for an IA to be effective, it must

Incorporate both hard and soft systems theory (see Section 3.4.1, page 86).

Data and information, to various degrees, can be represented from a hard

systems perspective, but knowledge cannot, requiring both hard and soft system

approaches. Further, information systems are designed and built in response to

the needs of the organisation and its environment. They take into account

complex soclal, economic, organisational, and ergonomic requirements and

relationships, as well as having to be technically and logically sound.
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3.2. Information Management

The discipline of Information Management (IM) is concerned with the
management and administration of data, information, and knowledge. IM origins
are primarily found within the related disciplines of Information Science and
Information Systems (Gorman & Corbitt, 2002), but also extend to Library
Science and Computer Science. Each of these disciplines can be defined as

follows:

 Computer Science: the study of the theoretical foundations of information
and computation and their implementation and application in computer
systems. Many diverse fields exist within the broader discipline of computer
science; some emphasise the computation of specific results, while others
relate to properties of computational problems (Wikipedia, 2006).

e Information Science: is a discipline which ‘investigates the characteristics of
information and the nature of the information transfer process, whilst not
losing sight of the practical aspects of collecting, collating and evaluating
information and organizing its dissemination through appropriate intellectual
apparatus and technology’ (Feather and Sturges, 1997).

o Library Science: the study of issues related to libraries and the information

fields. This includes academic studies regarding how library resources are
used and how people interact with library systems. Basic topics include the
acquisition, cataloging, classification, and preservation of library materials.
The organisation of knowledge for efficient retrieval of relevant information is

also a major research goal. Not to be confused with information theory, the

mathematical study of the concept of information, or information science, a

fleld related to computer science and cognitive science (Chowdhury et al,
2008).

* Information Systems: the discipline concerned with the development, use,

application and influence of information systems. An information system is a
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technologically implemented medium for recording, storing, and
disseminating linguistic expressions, as well as for drawing conclusions from

such expressions. Often studied as a branch of computer science (Wikipedia,
2006).

IM could be considered as a hybrid of the above four disciplines (see Figure 3.4

below), established in the 1980's to bridge an emerging gulf between business
and information technology, and to establish procedures and practice for the
effective management of information resources (for a definition of information
resources see Section 3.2.2., page 70). One further key discipline, often,
though not exclusively, studied as a branch of information management is the
discipline of knowledge management. Although acknowledged as a term with
several meanings (Marchand et al, 2000), knowledge management can be
summarised as an approach to improving organisational outcomes and
organisational learning by introducing processes and practice for making

knowledge assets available for transfer and reuse across the organisation (see
Section 3.1.3, pages 59-62).

Figure 3.4. Information Management
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As previously noted (see Section 1.1.2, pages 6-8) IM is well established as an
academic discipline, but less so as a professional discipline: there is recognition
of the importance of IM in today’s information society, but limited evidence of
dedicated IM functions or roles within organisations (Davenport, 2000; Du Tott,
1998); and while several information science or library oriented professional

associations profess ownership of IM (e.g. Aslib, CILIP, ARMA), there remains
no dedicated professional body.

3.2.1. The Information Challenge

As noted in the previous section (see Section 3.1, pages 54-62) the acquisition,
management, and exploitation of information is central to almost every business

activity and in almost all instances will determine the success or failure of the

organisation. The reasons for this can be summarised as follows:

* Information is both an input and output of business processes:
all processes require information inputs and generate information

outputs.

* Information can generate knowledge: information (properly refined
and processed) generates knowledge, which in turn drives strategic
and competitive advantage.

 Information and Communication Technology challenges
conventional business processes: Information and Communication
Technology (ICT) enables business process reengineering (BPR) and
advancement. Hammer and Champy (1994) define BPR as “the
fundamental rethinking and radical redesign of business processes to
achieve dramatic improvements in critical, contemporary measures of
performance, such as cost, quality, service, and speed.” Champy
(2002) points out that these reengineering improvements can be both

Internal and external, with ICT used to connect businesses with other
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businesses and companies with their customers to achieve dramatic

improvements in efficiency and value (referred to as “x-engineering”).

Organisations have historically responded to this information challenge by
investing extensively in ICT. However there is considerable evidence that many
organisations have underestimated the importance of information management,
and that this has resulted in poor planning, minimal potential exploitation of ICT
resources, and consequently, a failure to fully exploit the strategic potential of
information (Davenport, 2000).

In one of the first extensive studies which highlighted these gaps, Remenyi
(1993) reported that, in several instances, organisations had failed to realise the
potential strategic benefits of ICT because they had mistakenly regarded ICT as

merely a replacement for manual and administrative functions rather than as a

strategic resource. Remenyi highlighted several ICT management problems:

 the "culture gap” between ICT managers and business managers
resulting in mistrust, poor working partnerships, and a lack of strategic
alignment.

* a lack of procedures or a policy statement for the acquisition of ICT as
well as operational guidelines e.g. data security, file management etc.

e a failure to measure the benefits delivered or derived from information

systems.

* a faillure to deliver cost effective systems and to adequately measure

costs.

* a lack of integration between information systems resulting in

substantial amounts of data duplication, data entry, and data
processing etc.
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The fundamental problem was that in many instances organisations had failed to
Integrate ICT investments with strategic business initiatives, and as a result, had

failed to exploit the full potential of information.

Earl (1989, 2000) has consistently argued that senior managers needed to take
responsibility for positioning the use of ICT as an enabling force in shaping
business plans and initiatives. This required senior management and other key
stakeholders to become more aware of the opportunities and associated
competitive threats presented by ICT. As ICT becomes more and more

embedded in business operations and increasingly more pervasive in business

thinking, ICT activities begin to take on more complex organisational forms.
Precise functional responsibility gives way to various hybrid arrangements as
more managers become information managers with some responsibility for ICT
supply. However so important is information to the business that softer controls
and more widely separated organisational structures cannot be allowed to
create technological confusion and information overload. Therefore senior
managers need to address issues of integration, compatibility, and

manageability.

Earl (1989) argued that the requirement was for a clearly defined information
management function that cast off the traditional and mistaken view that the
management of IT as a technical rather than corporate issue. It was no longer
sufficient to be only technically competent to manage IT and information
systems. A multi-disciplinary approach was required that combined business

skills (e.g. technical, managerial, financial, communication etc.) in order to

effectively bridge the gap between IT and the organisation’s strategic business
Initiatives.
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3.2.2. The Information Resource

In the 1990's the main concerns for information management were identified by
Remenyi(1993) as:

 reduce information system costs.

* increase information system benefits.

* develop internal partnerships and system ownership.

In response to these concerns, Remenyi (1993) proposed that what was

required was a new paradigm for information management that applied basic
business principles through a process of commercialisation:

To ensure commercialisation, and therefore value for money, in the mid-
1990s, firms will have to manage their information resources in innovative
ways which will tend to reshape the business, use information and data
more fully and ultimately deliver real and measurable benefits. This means

inter-alia that better costing systems and better benefit measuring and

managing systems are required. (emphasis added)

Remenyi's reference to information as a resource acknowledged a key step In
the evolution of Information Management. Viewing information as a resource
recognised that ICT was not the solution to problems of information
management and reflected growing awareness that the emphasis needed to
shift from the technology to the content of information (Best, 1985: Cronin, 1985;
Vickers, 1985; Marchand & Horton, 1986; Orna, 1990; Massey, 1995). Early
proponents argued that information should be regarded as a resource that

should be managed and accounted for like any other resource. This

management philosophy was commonly referred to as information resource
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management, a term originally popularised by Burk and Horton (1988) as part of

their own information audit methodology:

Information resource management (IRM) is the process within the
information management arena that serves the corporate interest. IRM
seeks to harness information for the benefit of the organisation as a whole
by exploiting, developing and optimising information resources. The
interests of the organisation are usually manifested by its corporate goals
and objectives. Thus, IRM is the managerial link that connects corporate
information resources with the organisation’s goals and objectives...
Corporate IRM policies focus on inventorying, defining requirements,

costing, valuing and fixing accountability for safekeeping and results.

Burk and Horton (1988) defined information resources as those sources of
information critical to an organisation’s success or required to achieve its goals

and objectives. The first step towards effective information management was to

determine what and where the organisation’s information resources were. This,

it was argued, was the primary role of the information audit.

3.2.3. The information audit

Early information audit definitions (Reynolds [1980], Burk & Horton [1988])
focused on identification of formal organisational reports with an emphasis on
document management (discussed in Section 4.2); however more recent
definitions have expanded upon this relatively narrow focus, acknowledging the

importance of organisational perspective and the many different types of

information resource (beyond documents).

Buchanan & Gibb (1998) define the information audit as a process for

discovering, monitoring and evaluating an organisation’s information resources
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in order to implement, maintain, or improve the organisation’s management of

information. A similar definition is provided by the ASLIB information Resources

Management Network, which describes an information audit as:

A systematic examination of information use, resources and flows, with a
verification by reference to both people and existing documents, in order to

establish the extent to which they are contributing to an organisation’s
objectives (Orna, 2004).

Buchanan & Gibb (1998) state that the information audit should not be
considered as an option, but as a necessary step to determine the value,
function, and utility of information resources in order to fully exploit the strategic
potential of Information, and should be considered the essential first step
towards an effective information strategy. As previously noted (see Section

1.1.1, page 3) and summarised here, in its simplest form, the objectives of the
information audit (Buchanan & Gibb, 1998) could be limited to the identification

of information resources and associated requirements and needs, but could also
then be extended to cost benefit analysis, mapping of information flow and
processes, strategic alignment and direction setting, and adherence to
information standards and policy. Buchanan & Gibb (1998) proposed that a
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