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ABSTRACT

The acquisition of new IT systems is expensive and risky. Systems often fail to
provide the expected services, or may commit an organisation to a particular long-term
solution to its information management needs which can be very costly to change. The
purpose of this research was to help organisations to manage the IT acquisition
process with greater chances of success. In this research ‘Acquisition of IT” means the
whole process of initiating, implementing and then using an information technology
system.

The approach taken was to identify success factors for IT acquisition. A large number
of actual acquisition cases were examined, and a list was compiled of factors reported
by people involved in these cases to affect their success or otherwise. The relative
importances of these factors were then measured quantitatively by correlating the
degree to which each factor was present in the cases, with the degree of success of the
cases.

This work has produced: a comprehensive list of factors to be considered; a method of
defining what is meant by success for a given project; a description of the acquisition
project lifecycle; and an identification of the different roles played by different people
within an organisation.

It is shown how to integrate these considerations into a structured approach to
managing IT acquisitions. This integrated approach is called the Success Map.

Three mini case studies were included, and one of these was analysed in the light of the
findings. .
In a supplementary section, fifteen guiding principles for people involved in an IT
acquisition are presented.
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cactors for success in acquiring IT ! Chapter I: Introduction

CHAPTER 1

INTRODUCTION .

The acquisition of a new information system is often very expensive and risky.
Systems may fail entirely to provide the expected services, or they may commit an
organisation to a particular long-term solution to its information management needs
which if it proves to be inappropriate can be very costly to change. This research
examines the factors associated with success or failure in IT acquisition and presents a
series of guidelines to assist organisations planning to acquire new Information

Technology systems.

The research is based on a study of a large number of different Information
Technology acquisitions made by government bodies in the Sultanate of Oman. This
chapter defines terminology, provides background information , and explains the stages

of the research plan.

It is believed that the results of this research would apply not just in Oman, but would

be applicable with suitable modifications to any country or organisation acquiring IT.

1.1 General background

1.1.1 Information Technology definition and background

The term “Information Technology” (IT), as referred to in this research, embraces the
broad range of electronic means involved in information processing and handling, such
as computer hardware, software, communications and office automation.

As recently as thirty years ago, the bulk of information used by. most organisations was
handied manually. The rapid development of computer technology has led to an

enormous change in the routines of information handling, and in the volume of
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transactions made electronically. An example most widely apparent to the greatest
number of people world-wide, is the volume of daily business now handled in finance

and banking.

An OECD report classifies Information Technology as one of the most important new
technologies of the 1990’s (OECD 1988)'. The Information Technology industry is
also one of the fastest growing industries. “World wide sales continue to exceed
$250bn annually. This trend is expected to continue and sales are expected to reach

$900bn by the year 2000 (Madu 1991, p. 105).

These rapid technological advances have had significant social consequences. The
adverse employment effects of transferring manual processes to machines are believed
by some to have been more than counterbalanced by the development of a wide-
ranging new profession of “information technologists”. These professions range from
low level technical and clerical staff up to senior managers specializing in Information
Technology strategy. A recent unpublished US government report showed that 60%
of all jobs are now information related with eight out of ten new jobs occurring in

information intensive sectors of the economy.

With the mass production and distribution of microcomputers, and the enormous
strides made in the development of off-the-shelf software, the cost of computer
systems has been reduced to a point where nearly all organizations, no matter how
small, can afford IT for their administrative needs. The introduction of these
technologies has become a matter of a strategic concern for many commercial
enterprises and governments (Abdul-Rahman, 1992). It is therefore essential for senior
managers and policy makers in such organisations to understand the impact of

information technology on their organisations and the process of acquiring it.

' References are presented at the end of each chapter in this thesis

o
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1.1.2 The Sultanate of Oman

(a) Introduction to Oman

The Sultanate of Oman is the second largest country in the Arabian Peninsula,
occupying an area of some 300,000 Km®. It is located at the eastern part of the
peninsula. It has an estimated population of 2 million and a GNP per head of $4850.
The sultanate of Oman has a history which can be traced back over 2000 years. The
Omani people have traditionally been noted sea-farers, traveling as far as China in the
ninth century AD, acting as navigators for the Portuguese in their explorations around
the Indian ocean in the sixteenth century, and being the first Arab country to send an
ambassador - in an Omani ship - to America in 1844. Through trade, and its
colonization of the spice island of Zanzibar, Oman became a prosperous nation,
retaining its independence throughout Turkish and British domination of other parts of

the peninsula.

In the twentieth century, Oman fell into a state of general decline until, in 1970, Sultan
Qaboos took over the rule of the Country from his father. He immediately began to
utilise the modest oil-wealth of the country in an unprecedented phase of development.
The inherent spirit of independence and adventure of the Omani people played a
significant role. Additionally: many well-educated expatriate Omanis returned to their
homeland and, within ten years, the Sultanate had a complete infrastructure of public
administration, an extensive network of modern roads, and an enviable education

system leading from primary school to university.

The Sultanate now has a comprehensive system of public administration, centered on
23 ministries and 20 other government bodies, with a total staff of some 100,000, to
serve a population of just over 2,000,000 spread widely over 212,000 Km:. The policy
of the government is to promote, encourage and support private enterprise and to
balance adequate and responsible control with a minimum of bureaucracy. To this end,
considerable emphasis is placed on industrial development and increasingly successful

diversification from dependence on an oil-producing economy. Further major
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developments have taken place in the exploitation of other mineral resources,

agriculture and fishing, and the development of industry.

(b) Development of IT in Oman

The development of the nation only really began in 1970, and the application of
information technology has played an important role in the overall process. At present,
the application of information technology in both the government and private sectors is
equal to that of some of the most advanced states, whereas, prior to accession of His
Majesty Sultan Qaboos in 1970, information for government and commercial purposes

was recorded by hand in ledgers and documents.

As the country embarked on a rapid programme of development, the volume of
associated information expanded rapidly. Information technology, which 25 years ago
was still in a relatively primitive state in Oman, was gradually introduced to begin the

process of automating records.

The first computer system in Oman was introduced by a government department in
1972 and was shortly followed by some other departments. This represented the first
phase of computerisation. Although the success rate of such acquisitions was
somewhat mixed (as indicated later in this thesis), the overall trend was one of
significant achievement in the application of information technology to meet the

demands of rapid development.

It was, however, the mixed experiences encountered in the acquisition and use of
information technology in Oman which led to the selection of IT acquisition as a topic

worthy of more detailed research for this thesis.

1.1.3 Importance of the research

In recent years a large number of IT systems have been acquired by different
government organisations in Oman though until now no research related to the IT

acquisition had been undertaken in Oman and very little has been taken elsewhere. The
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application of improved knowledge to future IT acquisitions could result in significant
financial savings. This is particularly critical to Oman where the government recently
embarked on a major project aimed at shaping a long-term national information
infrastructure under the title Vision 2020. An action plan for IT acquisition is a
specific proposal in the Vision 2020. Such a plan should enable improved success
rates to be achieved by those acquiring IT. This research therefore investigates a
timely issue and the results of this study will be immediately applicable to the

researcher’s sponsor, the Oman government, as well as more widely.

1.2 Acquisiﬁon and purchase

The exploratory study conducted in Oman (Chapter 2) demonstrates that acquisition
through purchasing is the most common mechanism for introducing new IT systems to
organisations. Hardware or software purchased was sometimes installed and brought
into use by the Omani purchasers whilst at other times partial or full implementation

was undertaken by contractors.

During this study it was realised that it is important to distinguish between acquisition
and purchase. When an IT system is required, attention is usually concentrated on its
purchases. The act of purchasing the actual hardware and software in a given case will
however normally lead on to the expenditure of time and effort by the new owner
which is worth in many cases much more money than the purchase price. When the
system is finally working (or not), the positive or negative impact on the purchaser’s
business may be worth a great deal more again. It is the whole acquisition process

which must be successfully managed.

In this research the acquisition of IT is defined as the total process which includes the
adoption, implementation and use of information technology. This research covers not
Jjust how a country like Oman can successfully purchase IT but how it can be

successfully manage the whole process of IT acquisition.
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1.3 The research method

1.3.1 The problem

One often hears of unfortunate experiences of costly waste in the purchase of
Information Technology (IT) in both hardware and software. For example, in one of
the three mini-cases discussed hereinafter, a new computer system purchased to
automate an important records system turned out to be an obsolescent model and it
was soon found to be impossible to work with its old programming language.
However, one \can also meet failure by adopting IT that is too new. In another case a
systemn was needed to transfer data stored on a large number of old magnetic tapes to a
more up-to-date format. A newly introduced digital system was proposed by a
supplier. The top management liked the system and IT staff technically approved it
and therefore was adopted. Within only six months, the supplier announced that their
pioneering model was being discontinued and would be replaced by a second

generation using more standard tapes.

Such unfortunate experiences are not restricted to developing countries such as Oman,
where rapid infrastructure development is taking place. Similar disasters also occur in
countries like the UK on a variety of scales. The attempted computerisation of the
London Ambulance Service and of the London Stock Exchange were well-publicised

examples of very costly failures.

From the cases above we get the warning that a widely adopted software package may
quickly become redundant as more efficient or more flexible packages become
available. Also the initial highly successful entry of particular hardware may be

completely eclipsed by the introduction of new cheaper or more capable models.

Although from the above we could deduce the rule “Do not buy IT that is too new or
too old”, initial exploration of the problem indicated that a great variety of other

considerations could also be suggested as important. It was thought necessary to find
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a way of systematically gathering a large body of such anecdotal evidences, and then

weighting it to find if some factors are more significant than others.

1.3.2 The success factor approach

It was decided to use the success factor approach pioneered in project SAPPHO
(SPRU 1972). SAPPHO, stands for Scientific Activity Predictor from Patterns with
Heuristic Origins, and was a classical study carried out in the 1960’s into how to

conduct R & D projects more successfully.

Project SAPPHO involved examining large numbers of company R&D projects and
asking those involved what factors, such as government financial support, or market
research into the need for the new products, were present in each case. The factors
present were then correlated with the success of the different projects in order to
identify which factors predict success or failure and which are unimportant. For
example, government funding was found to be unimportant whilst relying on another
technology not yet developed was a strong predictor of failure. Figure 1.1 shows one

form of presentation of the output of the SAPPHO research.

SAPPHO’s methodology has been adopted by many researchers including Cooper
(1993) who investigated what'makes a new product a winner by using a success factor
approach. Cooper identified 40 different factors, and used a database of 200 R&D
projects to correlate the factors with success. His results have been used as the basis
of a consultancy service for the management of R&D projects in companies. A
questionnaire given to managers involved in the R&D is used to measure the presence
of the different factors in these projects. Then a computer program is used to predict
the degree of success of each. Cooper’s service is quite widely used, and it was felt
that a similar approach might be fruitful in the case of finding how to acquire IT

successfully.
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1.3.3 Research objectives
The main objectives of this research thus became:

A) To identify a list of factors which might influence the outcome of IT acquisition
projects in the government sector in Oman.
B) To use a large number of projects in order to identify by correlation the most

important factors.

While identifying factors for success, it became apparent that the definition of
“success” is a major topic in IT acquisition. A third objective was therefore added and

defined as

C) To develop means of measuring success in IT acquisitions.

In order to achieve the above objectives, two surveys were undertaken which will be

referred to as the qualitative survey and the quantitative survey.

8 A. Jawad
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Factors for success in acquiring 1T

Top person's influence
Clear identification of need
Non-top person's influence

Availability of resources

Identification of
discoveru's usefulness

Help from government sources
Good cooperation

Miscellaneous success reasons

FAII_:/DELAY FACTORS
relative occurrence, % —efjmmm

SUCCESS FACTORS
relative occurrence, %

|25.1

-4. 4

Poor cooperation

Potential not recognised
by management

Resistance to new ideas
Shortage of resources

No market or need

Some other technology not
sufficiently developed

Miscellaneous
fail/delay factors

Figure 1.1 Output of project SAPPHO- a list of success factors for R&D projects
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1.3.4 Research techniques used

Research techniques used in Management were thoroughly reviewed and appropriate
ones were adopted for this research. A bibliography on research techniques is
presented after the references at the end of this chapter.

The methodology used in this work included mainly interviews and questionnaires as
means of data gathering. Data was collected from a wide variety of organisations and
individuals. Content analysis and statistical analysis were used as data analysis
techniques. Three specific acquisition cases were examined in a little more detail and
are referred to as mini-case studies. One of these cases was used at the end of the
thesis as an illustration for the application of the research findings. More detailed
definitions of the various techniques employed are given at the appropriate points in

this thesis.

1.4 The research plan and milestones

1.4.1 The research plan

The research plan comprised 12 stages in 4 phases, as shown in Table 1. The terms

used in the table are explained in the appropriate chapters.

1.4.3 Research management (milestones) .

The progress of the research was assessed three times during the period of study by the
researcher’s Review Panel and the following milestone plan was requested by them at
an early stage of the research. The plan proved to be extr&ne]y helpful for managing

the research and meeting all the 5 milestones on time as shown in Figure 1.2.
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Chapter 1: _Introduction

(Interview)

interviews
4. Content analysis
5. Reliability tests
a. Inter-rater test
b. Expert opinion

Mini-case studies

PHASES STAGES OUTCOME CHAPTER(s)
1. Project definition 1. Literature review 1. Definition of research Two
2. Exploratory study in objectives
Oman 2. Research methodology
3. Rescarch plan
2. Qualitative survey 3. Semi-structured 4. Candidale success Three

factors

5. Mcasurcrﬁems of
success

6. Phases of IT acquisition

7. Project players

3. Quantitative survey

(Questionnaire)

Questionnaire design

Pilot survey

A S

Main survey

10. Statistical analysis

8. Super and Subordinate

factors

Four and Five

4, Discussion and

Synthesis

11. Discussion and
interpretation of the
results

12. Application of the

results

9. The Success Map
10. The Success Table
11. Guidelines for

acquiring IT

Six and Seven

Table 1 The research plan. See later chapters for explanations of terms.
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L Literature review & Exploratory study
______ — ———— e — e —
/¢ General review / Exploratory study | ‘/ Focused review \
: - Technology po]icy. I ! (Oman) (1 -1IT acquisition
|- Technology transfer| | | 1 - Factors for success in | i
N A N ~/ \\projects _ ____v
1/93 - 10/93
—> Milestone 1 (Nov. 93)¢
: Defining:
Il Interview survey | Research objective
_______ Al e 2. Research methodology

| Interview design " Pilot test of thc \I 3. Rescarch plan
| k——>| technique : 11/93 - 1/94
| ./ ________ -

- Semi-structured interviews \ 2/94 - 5/94

I (Oman) |

N !

P SN W S SN
: Data analysis (Content analysis) ], 6/94 - 7/94
| _t

11/93 - 7/94 I ’ /__) Milestone 2 (Julv 94)¢

Alist of
1. Factors for success
2. Measures of success

IIl.  Questionnaire survey

S ———————. S ————== p—
! Questionnaire de51gn Ié 9' Pilot survey \I 8/94 - 10/94
|
] | .
N - \ ———— e e
," ————————————————— \\
| Questionnaire distribution and collection | 11/94 - 3/95
k (Oman) |
— e e e e o . —— — —— —— ——— — 7/
(D: Data analysis (s;;tlstlcal analys;) \I 4/95 - 5/95
L. ______________ /
8/94 -5/95 * ’
= DMilestone 3 (March 95)%
1V. Discussion Quantitative assessiment of
. factors (Correlation between
Overall analysis and synthesis factors and measures)

6/95 - 8/95 Milestone 4 (May 95)2
’ Overall rescarch findings -
achieving research objectives:

1. The Success Map (factors,

V. Writing-up measures and phases)
- 2. ideli
9/95 - 12/95 Ouidelines
\
’ ~> Milestone § (Dec. 95)2

submission of thesis

Figure 1.2 The milestone plan
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CHAPTER 2

LITERATURE REVIEW AND EXPLORATORY STUDY
PHASE 1'

Initially it was intended to investigate how technology in general should be acquired by
a country such as Oman. The term “technology acquisition” was taken to include
licensing, indigenous manufacturing and product development etc. The initial literature
survey and study in Oman which are reported in this chapter led to a refinement of the

original project definition for this thesis.

2.1 Initial Literature review

2.1.1 Introduction

This review was conducted in the following order:
1. Technology policy
2. Technology transfer

3. Acquisition of Information Technology

The reviews of Technology Policy and Transfer are not reported in detail since they do
not concern directly the main area of the research i.e. the acquisition of Information
Technology. Detailed reports (30 and 40 pages long respectively) were produced at

the time and are summarised briefly in the following pages.

! See research plan on page 11.
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2.1.2 Literature review summmary - technology policy and technology transfer

The works of Roessner, Prasad, Hireonymi and others concerning technology policy
were examined. Policies in developed countries such as Japan, the USA and Europe
and the newly industrialised countries i.e. the Asian Tigers as well as policies in
developing countries such as India and Brazil, were considered. These reviews
highlighted that technology policy was generally related to the degree of indigenous
technological development. Countries which had no such capabilities - such as Oman -
were viewed as clients acquiring necessary technology externally to meet immediate

needs. This observation led to the need to consider the matter of technology transfer.

The work of Abdul-Rahman, Yin, Madu and others provided a number of insights into
the benefits and problems associated with the transfer of technology from developed to
developing countries. Successful technology transfer can benefit both the supplier and
the recipient, though recent studies have shown that the strategic management of
technology transfer remains problematic. Some researchers blame suppliers for selling
inappropriate technology, whilst others focus blame on recipients for their inability to
acquire what is appropriate for them or their inability to absorb the technology they

acquire.

Sen and Rubenstein (1989) listed 12 reasons why firms may want to acquire
technology externally rather than try to develop it in-house. These reasons are listed in

Table 2.1. Presumably similar reasons could apply to a country rather than a firm.

16 A.Jawad



Factors for success in acquiring IT Chapter 2: Literature review and exploratory study

Reducing risk in product/process development

Save resources needed to develop the technology in-house

Gain time by increasing the speed of entry into the market

Gain advanced know-how quickly

Incapable of in-house development

In-house work is blocked by patent

Upgrade in-house technical skills

More reliable estimates on probable commercial and technical success are
available and thus easier to make a case for going into this area of market or
technology

9. An offer from a “source” too good to miss

10. | Availability of a proven “cost-saving” process

11. | Adopting industry product standards to provide compatibility to the
consumer

12. | In-house ability is better suited to improve upon existing technology rather
than create own know-how

% || || |w o] =

Table 2.1 Reasons why firms may want to acquire technology externally rather than
try to develop it in-house. Modified from Sen and Rubenstein (1989)
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2.2 Exploratory study

2.2.1 Background

An exploratory study was undertaken in Oman between 15th June and 30th July 1993

in order to:

1. Confirm the need for such a research in Oman.

2. Highlight which issues needed to be addressed by the research.

The exploratory study involved the following:

1. A questionnaire was distributed to 18 ministries and organisations and filled
in by 40 individuals.
2. Interviews were held with 3 senior government officials.

3. Meetings were held with a total of 32 IT managers, users and IT advisors.

The exploratory investigation is not reported here in detail since it led to a more
substantive study (Chapter 3). No particular interview methodology was used at this

stage. .

2.2.2 Study findings

The study identified a number of findings relating to Information Technology issues in

the government sector which are summarised as follows:

1. Investment in acquiring IT is rapidly growing.

2. Most IT acquisition takes the form of direct purchase. Since indigenous
technology is lacking, organisations in Oman tend to import technology.
Seventeen out of eighteen organisations surveyed acquired and continue to

acquire IT systems by direct purchase. Hardware or software purchased
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was sometimes installed and brought into use by the Omani purchasers
whilst at other times partial to full implementation was undertaken by

contractors.

3. Acquisition failure is costly. For example, a system intended as a
comprehensive database and installed at a cost of £300,000, was finally
used only as a word processing system for 6 users. Another system
installed at a cost of £1.2 million was found to be obsolete after installation

and will be even more costly to replace than its original purchase price.

4. IT Managers are the most influential in IT decision making. A generally
poor understanding of 1T among senior business managers has led to
technical IT managers playing the most significant role in the IT acquisition
process. However, many of these IT managers do not posses a broad
technology management background and often did not fully understand the
“business” function of their organisation. This often led to acquisitions
being made for questionable technical reasons rather than to meet a specific

business need.

2.2.3 Conclusions .

There is clearly a general lack of guidance for IT acquisition suggesting that research
focused on this area would have practical applications leading to considerable financial

savings and an overall higher success rate in IT projects.

Although different forms of acquisition are covered in the literature (e.g. joint-venture,
indigenous R&D etc.), by far the most important form of acquisition in practice is that
which involves a direct purchase of hardware or software for a specific potential

application.
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2.3 Decision on project direction

With the Sultanate of Oman in mind, it was clearly appropriate to concentrate on the
acquisition of technology through purchase. The work was restricted to Information
Technology since this represents one of the fastest areas of growth with rapid
infrastructural development currently taking place in Oman. Moreover, the researcher
is currently involved in setting out IT acquisition strategy in the government sector in

Oman.

2.4 The Literature relating to IT acquisition and related topics

Literature directly relevant to success in Information Technology acquisition appears
to be non-existent. More than 100 potentially relevant references were studied with
only a few from adjacent fields (e.g. management information systems and
organisational buying behaviour) turning out to be of direct importance. It therefore

appeared that this research could be undertaken from first principles.

In addition to the library on-line search, keyword searches were carried out on
different databases such as ABI (abstracts from 800 business and management journal
titles from around the world), F&S Index Plus Text (information from trade journals,
business magazines and newsi)apers about products, companies, industries,

technological development).

The literature review gave little guidance relevant to purchasing IT or to the conduct
of research into purchasing IT. The literature review was updated at the end of the
research and evaluated in the light of the comprehensive framework concerning IT
acquisition which was produced by this research. The relevant literature found was
classified by the researcher into three main headings:

1. Critical Success Factors in IT/IS projects (work on factors)

o

Information Systems Success (work on defining success)

(9N

Technology diffusion and IT project life cycle (work on the process)
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Journals searched for relevant articles included:

e Harvard Business Review

¢ IEEE Engineering Management Review

e IEEE Technology and Society

e IEEE Transactions on Engineering management
e Industrial Marketing Management

» Information Strategy: The Executive’s Journal

* Information Systems Management

e Information Systems Research

s Innovation and Technology Transfer

¢ International Journal of technology Management
o IS Analyser

e Journal of Information Technology

o Journal of Strategic Information Systems

e Long Range Planning

e MIS Quarterly (Mzmagement Information Systems)
e Project Management Journal

o Research Technology Management

e Sloan Management Review

e Technological forecasting and social change

e Technovation

e The Journal of Product Innovation management
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2.4.1 Factors for success

(a) List of factors

Table 2.2 shows the 32 factors identified from the literature in column 2. The third
column in Table 2.1 outlines the key references which mentioned the factor whilst the
fourth column shows the method by which the factor was originally identified.

Since the process of factor identification and definition was undertaken empirically at a
later stage of the research (Chapter 4), the definitions of the factors are not discussed

at this stage.

Most of the factor names presented in table 2.2 were adopted from the literature.
Factors produced later on by this research often look similar and mean some thing

similar, but differ in detailed wording.

(b) Comments

Four main comments can be made concerning previous work on factors for success:
1. None of the research attempted to identify a comprehensive list of factors.
The greatest number of factors found in one paper was 9 (The Audit

Commission 1990).

2. The collation of factors presented in Table 2.2 is new.

3. The above factors were not intended by the literature authors to apply to IT

acquisition, but to adjacent fields.

4. There is no reason to suppose that the 31 factors form a comprehensive list,

and in fact the present research found more factors.

It is interesting that the factor “Do not buy IT that is too new or too old”, suggested in

Section 1.3.1 does not appear in this list.

[£®]
o
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No. | Factor References Method

1 Top management support Yapetal. (1992) Literature review
Doll (1985) Survey- questionnaire
Barczak and Literature review
Wilemon (1992)
Ryckman (1991) Personal experience
Biddle and Feingold Personal experience
(1993)
Alter and Ginzberg Literature review and
(1978) survey (interview)
The Audit Personal expericnce
commission (1990)
Shulman (1990) Personal experience
Alexander (1989) Literature review

2 Presence of a champion/ change Madu (1989) Literature review

manager ) _

Curley and Literature review
Gremillion (1983)
Alexander (1989) Literature review

3 Use of independent consultant Yap et. al. (1992) Literature review

. Biddle and Feingold Personal experience

(1993)
Sch et. al. (1992) Survey- comparison study

4 Organisational structure (delegation of Zaltman et. al. (1984) | Literature review

authorities and responsibilities) . )

Alexander (1989) Literature review

5 Technical training Madu (1989) Literature review

6 Realistic project objective/mission Madu (1989) Literature review
Barczak and Literature review
Wilemon (1992)
Ryckman (1991) Personal experience
Biddle and Feingold Personal experience
(1993)
Alter and Ginzberg Literature review and
(1978) survey (interview)

A.Jawad

23




Chapter 2: Literature review and exploratory study

Factors for success in acquiring IT

7 Supplier support/competence Biddle and Feingold | Personal experience
(1993)
Alexander (1989) Literature review
8 Client-supplier relationship Biddle and Feingold Personal experience
(1993)
Griffiths and Literature review
Willcocks (1994)
9 Previous IT experience Alter and Ginzberg Literature review and
(1978) survey (interview)
10 | Sufficiency of financial resources Broadbent (1990) Literature review
11 User involvement/participation Tait and Vesscy Literature review
(1988)
12 Indigenous skill level Broadbent (1990) Literature review
Biddle and Feingold | Personal experience
(1993)
Nelson and Cheney Literature review
(1987)
The Audit Personal experience
commission (1990)
Griffiths and Literature review
Willcocks (1994)
Dahlman (1989) Personal experience
13 R&D capabilities Madu (1989) Literature review
Yin (1992) Case study- questionnaire
) Sen and Rubenstein Literature review
(1989)
14 | Public policy/ national strategy Madu (1989) Literature review
Roessner et.al. (1992) | Literature review
Broadbent (1990) Literature review
Dahlman (1989) Personal experience
15 Management skills Madu (1989) Literature review
16 | Availability of appropriate technology Madu (1989) Literature review
17 | Ease of use/user friendliness Grafton (1994) Survey-interview,
questionnaire
Alexander (1989) Literature review
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18 | Project manager Barczak and Literature review
Wilemon (1992)
Biddle and Feingold | Personal experience
(1993)
19 Internal communication Barczak and Literature review
Wilemon (1992)
Biddle and Feingold | Personal experience
(1993)
The Audit Personal experience
commission (1990)
Kirk (1992) Personal experience
20 | Information Systems Strategy/plan Ryckman (1991) Personal experience
The Audit Personal experience
commission (1990)
Alexander (1989) Literature review
21 Open system interconnection Ryckman (1991) Personal experience
22 Existence of IT standards Ryckman (1991) Personal experience
23 Use of project management Ryckman (1991) Personal cxperience
methodology
The Audit Personal expericnce
commission (1990)
Biddle and Feingold | Personal expericnce
(1993)
24 Business plan/strategy Biddle and Feingold | Personal experience
) (1993)
Griffiths and Literature review
Willcocks (1994)
25 | Enhancability of software Biddle and Feingold | Personal experience
(1993)
26 Contract strategy Biddle and Feingold | Personal experience
(1993)
The Audit Personal experience
commission (1990)
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Factors for success in acquiring IT

27 | User acceptance Alter and Ginzberg Literature review and
(1978) survey-interview
Nelson and Cheney Literature review
(1987)

28 | End user training Nelson and Cheney Literature review
(1987)
The Audit Personal experience
commission (1990)
Alexander (1989) Literature review
Dahlman (1989) Personal experience

29 | Information Technology strategy The Audit Personal expericnce
commission (1990)

30 Defined user requirements The Audit Personal experience
commission (1990)

31 Technology awareness Alexander (1989) Literature review

Table 2.2 Factors mentioned in the literature as influencing the success of IT
projects; references and methods by which these factors were identified are also
shown.
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2.4.2 Measures of success

“A large number of studies have been conducted during the last decade and a half
attempting to identify those factors that contribute to information systems success.
However, the dependent variable in these studies-I/S success- has been an elusive one

to define” (Delone and McLean 1992, p. 60).

(a) List of measures

A review of literature which included an attempt to identify measures for success
produced the list shown in Table 2.3. Again measure names presented in table 2.3

were adopted from the literature.

(b) Comments

Previous work on success measures falls into one of three main categories:
1. Those who used a single measure to define success e.g. user satisfaction.

2. Those who used more than one measure (up to 5) but correlated such

measures with only one factor (Soh et. al., 1992).

3. Some other papers mentioned up to 6 measures though none of these
attempted to correlate the measures with any factors. The greatest number

of success measures found together in one paper was 6 (DelLone and

McLean 1992).

One further comment can be made about the work on success measures:
4. No work which used more than one measure attempted to link such
measures with the different phases of project life cycle. Phases are
discussed in Section 2.4.3 below, but link to the definition of acquisition

given by this research in Section 1.2.
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Factors for success in acquiring I'T

No. | Success measure

References

Method adopted

Soh et. al. (1992)

1 User satisfaction Yap et al. (1992) Literature review
Tait and Vessey Literature review
(1988)
Delone and Literature review
McLean (1992)
Soh et. al. (1992) Survey-comparison study
2 On time Doll (1985) Survey-questionnaire

Survey-comparison study

3 Within budget

Doll (1985)

Soh et. al. (1992)

Survey-questionnaire

Survey-comparison study

McLean (1992)

4 Economic return Yin (1992) Case study- questionnaire
Soh er. al. (1992) Survey-comparison study
5 Impact (on individuals/organisation) Tait and Vessey Literature review
- (1988)
Delone and Literature review

Soh et. al. (1992)

6 System/Information quality Dclone and Literature review
McLean (1992)

7 Actual use Delone and Literature review
McLean (1992)

Survey-comparison study

Table 2.3 Success measures mentioned in the literature (adjacent to IT acquisition);
references and methods by which these measures were identified are also shown.
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2.4.3 The process of IT acquisition

This section refers to the idea that an IT acquisition could be broken down into phases.
There are very few reported studies which mention this. However, related areas such
as Information Technology assessment and adoption, technology diffusion, and
organisational buying behavior have provided some useful background concepts on the

phases thought to be involved.

(a) List of phases

Table 2.4 shows the findings of the most relevant literature in these areas.

(b) Comments

Two main comments can be made concerning previous work on the IT acquisition

process:

1. The concept of phases is adopted in different fields of research, but has not
been studied in IT acquisition. The closest study was undertaken by Huff
and Munro (1985) and focused on Information Technology assessment and
adoption. This research is referred to by many researchers but does not

talk about factors or success measures.

2. Most of the work was undertaken previously focused only on two main
phases; initiation and implementation, and did not consider post

implementation phases.
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No. | List of phases identified by authors References Method adopted
1 Awareness, interest, evaluation, trial, Huff and Munro Survey-questionnaire and
imp]ementation, diffusion (1985) interview. How many
respondents?
2 Need recognition, determination of McWilliams et. al. Literature review
solution characteristics, description of (1992)
solution characteristics, search for
sources, acquisition of proposals,
evaluation of proposals, selection of
order routine, performance evaluation
3 Recognition, evaluation, acquisition, Cutler (1991) Literature review
enhancement, and implementation
4 Inception, feasibility study, system Lucas Statement
analysis, design, specifications,
programming, testing, training,
installation, operations
5 Planning and implementation The Audit Personal experience
commission (1990)
6 Initiation, adoption, adaptation, Quaddus (1993) Literature review
acceptance, use, incorporation

Table 2.4 The phases of IT projects as indicated in the literature; references and
methods by which these phases were identified are also shown.

30 A. Jawad



Factors for success in acquiring IT Chapter 2: Literature review and exploratory study

2.5 Critique

Five general comments arose from this literature survey.

IS

above.

Most of the factors, measures and phases mentioned in the publications
were originally identified either from previous literature or personal

experiences, with only a few identified empirically.

There is a gap in linking the above three areas of research - factors,

measures and phases-together.

None of the work is comprehensive or applies specifically to the field of IT

acquisition.

No work mentioned the concept that different categories of people involved

in IT project might define success differently.

Work on any of the above three areas had not been undertaken previously

in Oman.

The work described in the next chapter to compile comprehensive lists of factors

and measures was carried out from a fresh start, without reference to the literature

A. Jawad
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CHAPTER 3
CANDIDATE SUCCESS FACTORS AND MEASURES
(PHASE 2)

This chapter explains how the lists of candidate success factors and success measures
were identified. These factors are then discussed and classified into categories. The
measures are also discussed, and the concept of phases of IT acquisition success is

introduced. In addition, three mini case-studies are presented.

In this qualitative survey the views of a wide sample of those involved in IT

acquisitions were sought concerning:

1. Factors which they thought were associated with successful and

unsuccessful acquisitions.

2. Measures by which they assessed the degree of success of IT projects.

3. The process of IT acquisition as experienced by them.

4, Categories of people they thought were actively involved in the IT

acquisition process.

The findings of this phase of the research were used as inputs to the quantitative phase
in which the relative importance of each of the factors to each of the measures of
success was found (chapters 4 and 5). At this stage the success factors are called
candidate success factors because the actual importance of each has not yet been

established.
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3.1 Survey techniques

The survey was carried out in Oman between January and May 1994 applying the
semi-structured interview technique (section 3.2.1). The survey techniques used were
first pilot-tested in Oman on 9 people, resulting in minor chan gés to the wording of

some questions.

Thirty-three people were interviewed for an average of 75 minutes each. They were
briefed beforehand about the research objectives and had been asked to select as a

basis for discussion a single project in which they had been directly involved.

No possible factors or success measures were suggested by the interviewer. The idea
was that all the elements should be derived empirically from the experiences of the

interviewees.

From these interviews it was found that roughly half the projects were considered to be
successful and half unsuccessful. This was considered to be a satisfactory finding for
the purpose of this survey. Analysis of these discussions applying Content Analysis
(section 3.2.2) established a list of statements from which 41 success factors and 8

success measures were developed.

-

3.1.1 Semi-structured interview

In these semi-structured interviews the aim was to discuss with people actively
involved in IT acquisitions topics defined by an interview agenda, but also to allow

discussion of any other topics which participants felt were relevant.

The interview format was devised to elicit views about recent IT acquisitions of which
the participants had direct experience. Interviews were personal and confidential.
Interviewees were sent a briefing paper in advance, which included the following

agenda:
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Respondent's background
Experience of one system on which the discussion would be based
Defining success

Success and failure factors

wobkh W=

IT acquisition planning (IT strategy, parties involved, process of
acquisition)

6. IT acquisition decision making
This briefing note is presented in Appendix 3.1

A prepared interview agenda was used so that all interviews had a similar format to

help with the analysis. This agenda was not seen by the interviewees.

A number of open-ended questions were also asked in an attempt to probe for views
and issues not included in the agenda. These questions were also used to provide
confirmation that the interviewees had understood the exercise. The interview agenda

is given in Appendix 3.2.

Respondents generally found the briefing paper useful as a means of concentrating

their thoughts in preparation for the interview.

The interviews were all tape-recorded to facilitate content analysis.

3.1.2 Content analysis

Content analysis is "a research tool for the scientific study of speeches, records, and
other written communications to determine key ideas, themes, words, or other
messages contained in the record" (Adams and Schavaneveldt, p. 305, 1985). The
process of content analysis applied here consisted of listening to the interview tapes

and devising headings into which the statements and opinions could be systematically

! Appendices are placed at the end of each chapter in this thesis.
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grouped. This process was repeated until no new categories emerged and all
statements or opinions fitted into the set of categories so devised (Easterby-Smith,
Thorpe and Lowe, 1991; Krippendorff, 1980, and Gale and Grant, 1990). More
details about this technique are given in Appendix 3.3.

The thirty three interviews were recorded and analysed using the above procedure.
Similar statements were grouped under one heading to form a factor or a measure.
The headings were composed by the researcher. For example, the following three
quotes were grouped together to produce a factor called provision of user training.

These quotes have been translated from Arabic.

1. "We have found that the time and money we have spent on training the
users has been a great benefit in the end".

2. "By training the users well, they accepted change and participated more
effectively in the process".

3. "T'keep saying if you think the cost of training is high you should see the
price of ignorance. We felt that we got a very good value for money we
spent on training the users. They (users) not only were able to use the
system more efficiently, but also were able to suggest areas for further
improvements".

More examples are provided in Appendix 3.4.

-

A similar procedure was followed to derive success measures. The following is an

example of deriving a success measure called Completion of the project on time:
1. "I(a senior manager) made all the resources available for this project in
order to make sure that we completed it on time".

2. "This was a strategic project, we had to get it done on time; otherwise, it
would have been useless".

3. "The Under-Secretary was personally following up the progress of the
project in order to get it done by the National Day ".
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3.1.3 Reliability of the content analysis: inter-rater test

To ensure that all the factors and success measures mentioned by the interviewees
were considered, and to check for any impact of personal bias and prejudice in
analysing the data, a second rater was asked to review the tapes of 4 of the interviews
chosen at random and repeat the Content Analysis for these. This procedure was

adopted from Gale and Grant (1990).

The rater was educated in the U.K., was familiar with the Content Analysis and had
been working for the Omani government as an IT advisor for the last 18 years. He was
fluent in English and Arabic, which was very important since many of the interviewees

used both languages during their interviews.

The original headings were then compared with the second rater's headings. The
numbers of factors and measures identified by the researcher and the rater from the 4

tapes are represented in tables 3.1 and 3.2. respectively.

Consider the first entry, 17 factors found by the researcher in table 3.1. This means
that 17 out of 41 factors found in all 33 tapes were found in this one tape. The rater

found 13 of these same 17 factors, and found no new ones.

Tape | Number of factors found | Number of factors found | New factors
(researcher) (rater)
1 17 13 0
2 22 16 0
3 18 11 1
4 25 22 0

Table 3.1 Inter-rater reliability test for factors. Number of factors found by the

researcher and rater in 4 randomly selected tapes.

40
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Tape | Number of measures found | Number of measures New
(researcher) found (rater) measures
1 5 4 0
2 5 4 0
3 2 2 0
4 5 4 0

Table 3.2 Inter-rater reliability test for success measures. Number of measures found
by the researcher and rater in 4 randomly selected tapes.

The following comments can be made about the above tables:

1. The researcher found more factors than the rater. This partially because the
researcher conducted the interviews and therefore had more insight into the
way the interviewees were thinking. In some cases, the researcher listened
to the tapes more than once to ensure nothing was missed whilst the rater
listened only once to each tape. The fact that the researcher found more
factors than the rater is not considered harmful in view of his being able to
look harder. Finding excess factors is not harmful as they would be
rejected in the quantitative stage.

2. Only one factor (ease of use) identified by the rater was not identified by
the researcher. However, this factor was identified by the researcher in
other tapes and would therefore not have been missed in constructing the

final list.
This Content Analysis was therefore considered to have produced reliable results.

The comparison between the two lists was based on the concepts of the factors and not
on their names. For example, one of the factors identified by the researcher in tape 1
was called “Realistic project objective”, whilst this was identified by the rater as “the

project was not over-ambitious”.
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3.1.4 Further reliability test- expert opinion

Expert opinion was used also as a reliability tool, with experts asked to verify the

following:

1. That the wording of each of the 41 factors and 8 success measures were

representative of statements indicated by interviewees.

2. That each of the 41 factors and 8 success measures were independent of each

other in terms of contents.
3. Whether they could think of other factors or measures not included in the list.

The experts were also asked to verify two other matters which are explained in

sections 3.3.1 and 3.4.1 of this chapter (below):
1. That each of the 41 factors belonged to the assigned category.

2. That each of the 8 success measures belonged to the assigned phase of
acquisition.
Six experts (3 from Oman and 3 from the UK) participated in this process. Their

experience varied from academic to industrial as indicated below:
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1. A head of a School at a British university who was also the head of the IT

steering committee for the university.
2. AnIT audit commissioner for the government sector in the U.K.

3. A senior IT and management consultant in the U.K. who has advised on IT

_related projects in Oman.
4. A senior IT and management advisor for a government body in Oman.
5. A head of the compl;ter and communication department, Oman. -
6. A senior IT user in Oman.

The process consisted of a series of interviews. Each expert was approached to
comment on the lists of factors and success measures resulting from the content
analysis. Their comments were accommodated, and modified versions of the lists were
sent to all participants for a second round. This process was repeated three times until
general agreement was reached.

This technique was successful and led to the rephrasing of some of the factors and
measures in order to clarify their meanings (17% of the factors and 25% of the
measures). Two factors Sufficiency of financial resources and indigenous skill level
were moved from management and human categories to the organisational category
(Section 3.3.1 (c)). No new factors or measures were suggested and none were

deleted.
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3.2 Survey results

3.2.1 Factors for success

(a) The list of factors

Forty-one factors influencing the outcome of IT acquisitions were derived empirically
‘as described in Section 3.1.2. Twelve of these had not been mentioned in the literature
(Table 2.2). Two additional factors were identified solely from the literature
(Indigenous R&D capabilities and Presence of IT champion). These were added to
the list, producing a final list of 43 factors.

Table 3.3 lists the 43 factors. The last column in Table 3.3 indicates the source of the
factor with E indicating empirical derivation and L indicating a literature source. The

second column indicates the categories of the factors (explained later Section 3.3.1(c)).

(b) Definitions of factors

Table 3.4 below explains in more detail the meaning of each of the factors. These were
defined by Content Analysis of the original interview statements. The two factors

found only in the literature are given their original literature definitions.
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No. | Category Factor Source

1 | I TECHNOLOGICAL Use of current technology E

2 Use of proven technology E

3 Ease of use E&L
4 Enhancability of the system E&L
5 Open system interconnection E&L
6 Off-the shelf software E&L
7 Existence of IT standards E&L
8 | II. ORGANIZATIONAL Internal communication E&L
9 Indigenous R & D capabilities L

10 Previous IT experience E&L
11 Sufficiency of financial resources E&L
12 Indigenous skill level E&L
13 Clarity of business objectives E&L
14 Existence of IT strategy E&L
15 Existence of IS strategy E&L
16 Organisational structure E&L
17 Presence of IT champion L

18 | OI. MANAGEMENT User involvement E&L
19 Top management support E&L
20 Realistic project objective E&L
21 Feasibility study E
22 Piloting the project E

23 appointment of a project manager E&L
24 Use of project management methodology E&L
25 Accurate statement of requirements E&L
26 Stable user requirements E

27 Sufficient time for completion E
28 Considering hidden costs E

29 g Supplier analysis E
30 Provision of user training E&L
31 Provision of technical training E&L
32 Comprehensive contract terms E&L
33 | IV. HUMAN Top management IT awareness E&L
34 IT managers business understanding E&L
35 IT staff technical capabilities E

36 User maturity E

37 User acceptance E&L
38 | V. EXTERNAL Client-supplier relationship E&L
39 Supplier competence E&L
40 Use of independent consultant E&L
41 Flexibility of general regulations E&L
42 | VI. DATA Data availability E
43 Data validity E

Table 3.3 The final list of the 43 candidate success factors. E means that the factor
was derived empirically (interviews), L means that the factor was found in the
literature.
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No.

Factor

Definition

Use of current technology

Technology which is state-of-the-art and still
used and supported by the supplier and is not
about to be replaced.

Use of proven technology

The technology has been successfully adopted
in a similar environment.

Ease of use

The ease with which users can get the system
to do what they want.

Enhancability of the system

Ability of the IT to adapt to future
requirements beyond its original
specifications. This includes future
expandability of hardware, enhancement of
software or ability to integrate with other
systems in the future.

Open system interconnection

The ability to interconnect with other systems
without major conversions; portable across
hardware platforms.

Off-the-shelf software

Software written for a generic application,
and available for immediate use without
adaptation.

Existence of IT Standards

Setting by the purchaser organisation of
documented standards in terms of what
hardware or software are to be adopted for
the organisation.

Internal communication

The extent and frequency of information
sharing between management, technical staff
and users. The process can take the form of
meetings, reports or reviews.

Indigenous R&D capabilities

The capability of an organisation to search
for, assess, adapt, modify, and develop
relevant technology.

10

Previous IT experience

The depth of an organisation's previous
experience in acquiring IT systems.

11

Sufficiency of financial resources

The availability of sufficient funds to
complete the project.

12

Indigenous skill level

The availability of manpower with the skills
to plan, manage, implement, use and
maintain the system.

13

Clarity of business objectives

The business/strategic objectives of an
organisation are clear at all levels.
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14 Existence of IT strategy A documented definition of the intended
future deployment of information technology
in terms of hardware and software.

15 Existence of IS strategy A documented definition combining the role
of information technology in supporting the
business objectives of the organisation.

16 Organisational structure There are policies and procedures for
reaching decisions which define

responsibilities and authorities of individuals
involved.

17 Presence of IT champion There is an individual who advocates the
adoption of new IT systems by an
organisation.

18 User involvement Users are consulted and involved in planning
the acquisition.

19 Top management support Top management is involved in the progress
. of the project and the necessary resources are

made available.

20 Realistic project objective The project objective is understandable and
achievable within available resources (not

over ambitious). The project should be
technically achievable, financially affordable
and measurable in terms of benefits.

21 | Feasibility study A short practical assessment of the system
before commitment to acquisition,

22 Piloting the project A small scale pilot test was undertaken
before commitment to the main project.

23 | Appointment of a project manager An individual who is given day-to-day
responsibility for a project.

24 Use of project management A recognized structured set of procedures for

methodology managing the progress of a project.
25 | Accurate statement of requirements The degree to which a document was

produced at an early stage in the acquisition
process, spelling out user requirements.

26 Stable user requirements The intended use and scope of the system
were not changed once the implementation
phase started.

27 Sufficient time for completion Time allowed for completion proved to be
realistic.
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28

Considering hidden costs.

These are costs which were not foreseen at
the outset of a project but became apparent
during implementation or delivery phases.
Examples are backlog data entry, backup
system, training, extra manpower and loss of
time,

29

Supplier analysis

Potential suppliers are analysed to measure
technical capability, commercial standing
and past experience.

30

Provision of user training

Formal efforts to prepare users to accept,
absorb and exploit changes.

31

Provision of technical staff training

To prepare staff to maintain and support the
system for the users.

32

Comprehensive contract terms

Spares, contingencies, acceptance criteria,
delivery and payment schedules, liability,
warranties, etc. were all considered for
inclusion in the contract.

33

Top management IT awareness

Top management had a broad understanding
of the potential benefits and risks of applying
IT to business activities, and an ability to

communicate with professional IT personnel.

34

IT managers business understanding

IT managers understand user business
requirements and have the capability to
integrate IT with an organisation’s business
strategies.

35

IT staff technical capabilities

-

The capability of individuals in the IT
department to provide technical support to
the users.

36

User maturity

The degree of previous experience in which
users are capable of accepting and absorbing
IT.

37

User acceptance

The degree to which users willingly adopt the
new technology in the light of the fact that a
new system can change individuals’
circumstances. There may be loss of
authority, a threat to job security, fear of
technology or fear of learning new skills.

38

Client-supplier relationship

This relates to the mutual understanding of
each other’s respective needs and
capabilities.

39

Supplier competence

The degree to which suppliers are capable of
providing the services for which they are
contracted. This includes technical
capability (technical back-up support),
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human resources, commercial standing and
experience.

40 | Use of independent consultant A consultant is an external company or
individual who is expected to make

independent and informed recommendations
on IT policy and implementation.

41 F]exibi]ity of general Regulations Regulations include foreign exchange laws,
technology transfer laws, national IT

infrastructure, international collaboration
laws, government regulations, political and
economic stability.

42 Data availability Data needed to operate the new system was
available and in a compatible format.

43 Data validity Data for transfer had been validated for
accuracy.

Table 3.4 Definitions of the 43 candidate success factors shown in Table 3.3.
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(c) Allocation of factors into categories

The 43 factors were grouped by the researcher into 6 categories, as shown in the

category column of Table 3.3. These categories were:

I.  Technological
II.  Organisational

III. Management

IV. Human
V. External
VI. Data

This categorisation was done only for convenience and to help in presenting the 43
factors in a systematic order. These categories were used when the factors were
presented in a later questionnaire (Chapter 4). It was assumed that respondents would

prefer short divided lists of factors rather than one larger and cumbersome list.

Category definitions were as follows:

1. Technological Cdtegory: includes those factors which concem purely

technical matters related to hardware and software.

2. Organisational Category: includes those factors which relate to the

management structure of an organisation, and its resources.

3. Management Category: includes those factors concerning all aspects of

the management of a single IT project.

4. Human Category: includes those factors relating to the experience and

ability of individuals at all levels.
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5. External Category: includes those factors which are outside the acquiring

organisation, such as suppliers, consultants, and general regulations.

6. Data Category: includes those factors which concern the availability and

validity of data which is input to the system.

(d) Discussion of success factors

- The large number of factors identified by the interviewees as being associated with
success in IT acquisition projects indicates that IT acquisition is a complicated process
with success dependent on a complex group of factors which can vary in their degree
of importance. The next phase of the research is intended to rank the factors in order

of importance.

The list of factors presented here is thought to be comprehensive. The argument in
support of this claim is as follows. From Table 3.1 we can see that on average one
interview finds 20 out of the total 41 factors. It thus seems very likely that 33
interviews would find them all. This is argued further in Appendix 3.5, and it is also
argued that even a factor of comparatively rare occurrence would be found. As shown
in Appendix 3.5, seven interviews would have been sufficient to cover about 40

-

factors.

The possible factor “Do not buy IT that is too new or too old”, mentioned in the light
of two case experiences in Section 1.3.1, but which did not appear in the literature
survey, has appeared here as factors 1, use of current technology, and factor 2, use of

proven technology.

3.2.2 Measures of success

(a) List of success measures

Content analysis also identified the 8 success measures listed in Table 3.5.
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No. | Measurement Source
1 Business feasibility E

2 Technical feasibility E

3 On time E&L

4 Within budget E&L

5 System performance E&L

6 Impact E&L

7 User satisfaction E&L

8 Actual use E&L

Table 3.5 The list of 8 success measures. E means that the factor was derived
empirically (interviews), L means that the factor was found in the literature.

(b) Definitions of the success measures

Table 3.6 explains in more detail the meaning of each of the measures. These were

defined by Content Analysis of the original interview statements.

No. | Measure Definition

1 Business feasibility The degree to which the potential business benefits (financial and non-
financial) of the organisation/department are expected to be achieved through
the adoption of the IT system.

2 Technical feasibility The degree to which the proposed IT system is likely to meet user technical
and operational requirements.

3 On time The extent to which the project is completed within schedule.

4 Within budget The extent to which the project is completed within the allocated budget.

5 System performance The extent to which the system performs according to user requirements.
System performance includes characteristics of the system (capacity, disk
space, speed) and the accuracy of outputs.

6 Impact The impact of an IT system on the performance of individuals or the
organisation. Impact includes return on investment, cash flow, cost reductions
ability to expand without adding personnel, the quality of decision making,
building indigenous capabilities and improved working environment.

7 User satisfaction The degree to which users are satisfied with the system in terms of use and
productivity.

8 Actual use The extent to which the output of the IT system is used, in terms of frequency
of use and utilisation of its full capability and capacity.

Table 3.6 Definitions of the 8 success measures
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(c) Discussion of success measures

In the case of project SAPPHO (Chapter 1), a successful R&D project was defined as
one which led to a new product or process which generated revenue. This could be
related quite clearly and often quantitatively, by recognised methods, to the amount of
expenditure. The R&D projects were judged on only one criterion, Return on
Investment (financial impact). In IT acquisition, success may mean different things to
different people, or may be defined differently from one project to another.
Consequently, an objective of this research was to define a list of success measures

which could be applied to IT acquisition.

Nearly all respondents stated that they had not thought about what was meant by
success before being asked the question in their interview. This itself is highly
significant. It implies that their thinking was restricted by an unconscious assumption

of what defines success, or that they had not thought about the matter at all.

All measures found in the literature were also derived empirically though two
measures: business feasibility and technical feasibility were introduced empirically and
were not found in the literature>. Two measures found in the literature: Economic
Return and Systemy/Information Quality were called differently in the survey: impact
and performance. Impact, as outlined in its definition, includes financial and non-
financial improvements on performance. Economic return is considered to reflect
financial impact. Sysfem performance includes the quality of performance of the
technology as well as the quality of outputs. These two elements were referred to by
DoLone and McLean (1992) as system and information quality.

By similar reasoning to that applied to factors (Section 3.2.1 (d)), there is a high
probability that the 33 interviews identified all the measures.

* Further discussion of these particular measures appear in Section 7.3 (item 7)
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3.3 Introduction of two new concepts

3.3.1 Phases of IT acquisition - life-cycle

From general experiencé gained during the survey work it seems clear that any IT
acquisition project goes through three main phases: Initiation, Implementation, and
Service. The rationale for such a categorisation is that the IT system must first be
considered and purchased (initiated) then implemented before it can provide any
benefits to the users (service). This categorisation allows the time scale within an
acquisition occurs to be described. In other words, an IT acquisition has a project life-

cycle.

Figure 3.1 summarises the three phases along with their elements. Events during each

phase are listed, and milestones separating phases are shown.

Phase 1: Initiation Phase 2: Implementation Phase 3: Service

- Recognition of a need - System design - Realisation of actual benefits-

- Specification of requirements - System development (financial and non-financial)

- Invitation to supply - Training - Possible impact on organisation’s
- Evaluation of offers - Installation or individual’s performance
- Adoption decision - Testing - User satisfaction

- Selection - Acceptance

H

: Sighingnthe contract " Acceptance test

‘with the supplier

Figure 3.1 IT acquisition process (the life-cycle).

As shown in Figure 3.1 there are two high quality milestones: Signing the contract with
the supplier and acceptance test. They are both very definite in time and can not be

withdrawn. They signal total commitment to the next phase. The contract may only
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be for hardware or software which worth much less than the effort commitment which
follows, but the hardware or software purchased defines the nature of the project, and
commits the effort. Acceptance tests are normal practice in Oman where users confirm

that the system is functional according to their specifications.

3.3.2 Players in IT acquisition

Standard marketing theory tells us that when something is sold to a large organisation,
a number of different people are involved. For example there will be an Initiator of the
purchase, someone with Authority to sign for it, an eventual User, and a Purchasing
official. There is often also an Influencer, who has no direct involvement but whose
opinion on what to buy and who from, is respected (Huff and Munro, 1985). It was
realised that this research concerns purchasing, not selling, but that we would expect
for similar idea to apply. It was decided to coin the term Players to describe the

different types of people involved in an acquisition.

The survey identified three main groups of players:

1. Senior management: Senior level staff involved in either IT decision-making
or in using IT for management purposes.
2. IT staff: Persons working full-time in the IT department, such as IT managers,

advisors, engineers, analysts, programmers or technicians.

3. Users: Staff who use a terminal as a regular part of their work, either as data

entry clerks, or to retrieve information.

Most IT projects were shown to be initiated by senior managers or I'T managers with
the latter group being the most influential in terms of decision making. The role of

lower level users was generally confined to assistance with the initial specification.
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The comment may be made that an IT acquisition is a team project, but often players
do not realise they are in a project or a team and they do not know how the game is

played. Often the team has no captain.

Although this study has drawn on the experiences of people in different roles, it is
beyond the scope of this research to asses how different players perceive success

differently (Chapter 7).

3.4 General discussion - linking the measures with the phases

Since success measurement in IT acquisition is not a homogenous concept, it can not
easily be quantified by a single measure. Consequently, a multi-dimensional
measurement of success was adopted. Note that because success is defined in a more
complex way than for project SAPPHO we can not now expect the output of this

research to be a simple ranking of factors as was illustrated in Figure 1.1.

Projects at different phases of the acquisition process were covered in the survey.
Some were rated as successful (or unsuccessful) even though the project concerned
was uncompleted, provided that it had reached a point which allowed an assessment to
be made. For example, a project at an early stage of acquisition (implementation
phase) was perceived to be successful because the feasibility study indicated that it
would be, in terms of achieving the intended benefits and because it promised to meet
user technical requirements, which were the measures by which this phase was judged

by that player.

This gives the hint that different success measures apply to different phases of the

acquisition. It is now proposed that measures are allocated to phases as follows.
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The success of Phase 1: Initiation success
This phase is judged solely by what the system promises to deliver. The success of
this phase can be measured by asking to what extent it promises fulfillment of the

following two measures:

1. Business feasibility

2. Technical feasibility

The success of Phase 2: Implementation success
The success of this phase is judged mainly on cost, time and performance measures.

The measures are:

I. Ontime
2. Within budget

3. System performance

The success of Phase 3: Service success
This phase assesses the actual benefits of the acquisition. It is the stage at which end-
users at all levels have the opportunity to assess the true value of the acquisition. The

success of this phase can be measured by three main measures:
1. Impact on performance
2. User satisfaction

3. Actual use

See Table 3.6 for definitions.
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3.5 Mini-case studies

Three cases covered in the survey were developed into mini case studies, one of which
is presented below. The details of the other two cases are given in Appendix 3.6. The
case presented here was analysed later (Chapter 6) in the light of later research

findings. Some details have been omitted or changed to preserve anonymity.

A mini-case study: Data-base automation

The overwhelmingly large volume of paperwork with which a government committee
was confronted led to the conclusion by the top management that the work would be
done better using a computerised system. They gave the go-ahead to acquire an

appropriate system. The problem then was to decide what was “appropriate”.

Except for wanting to computerise, the members of the committee were not sure of
their real needs and objectives. They only knew that they wanted a computer to solve
their problems, to have less paperwork, and to do things faster, easier and more

efficiently - and to do all these things at the press of a button.

The initial task of inviting proposals was given to a newly appointed Head of
Computers, who was a fresh graduate in International Relations with no computing
experience. His two subordinates were also inexperienced with one having limited
experience as a data entry clerk, but being engaged as a programmer. This curious
decision was made because the management did not understand the difference between
programming and data entry, believing they were engaging a suitable junior employee

and thus saving money.

As a further means of saving money on consultants, one supplier who offered a free
study was invited to review the requirement and to advise on the preparation of tender
documents for bidders. The supplier made a cursory attempt to assess the
requirements, but since the committee had no clear picture of their needs, and no

guidance was given to the supplier by the users as to whom should be interviewed,
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they were not able to arrive at a clear definition. The results of the consultants study
were arrived at by random interviews of a few individuals. The tender documents
concentrated almost exclusively on technical matters concerning the hardware and
software, and said little about the overall benefits which the system should deliver.

The estimated cost for the system, as suggested by the supplier, was £60,000 and the
project would be completed within 6 months. The budget of £60,000 was approved by

the top management.

Two months from the start of the project, a number of suppliers submitted proposals
with only one (not the cheapest) matching the specification of the tender documents.
This bid was from the company which had reviewed the requirement, who were

effectively bidding on their own specification.

Since the in-house computer team had no practical experience of IT projects, they
invited an external technical expert from another government department with a
compauter science background to evaluate the proposals on their behalf. The
evaluation was completed, but again only the technical capability of each system being
offered was considered, focusing on factors such as response speed and memory
capacity. This expert recommended the advising company’s bid.

Neither the top management nor their inexperienced IT department really understood
this evaluation, which was phrased in highly technical terms. Nevertheless they felt
that the recommendation should be followed. One month later the recommended

hardware and software was purchased.

Only at this stage was a more serious attempt made - again by the supplier - to analyse
the actual business requirement. This process was complicated by several factors.
Many of the users did not see why changes should be made to a manual system which,
though cumbersome, worked adequately, and which they understood well, Other users
feared at best, loss of authority and at worst, loss of their jobs. Others showed an

unwillingness to learn something new. Individual members of the committee who
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originally wanted computerisation, suggested features on the basis of personal
preference rather than on the collective needs of the committee. Some senior
managers wanted a terminal on their desks for their personal use with no clear idea of
why they wanted it, or what it was supposed to do. They were motivated by the
consideration that managers of similar grade in other departments had terminals on

their desks.

Eventually, four months from signing the contract with the supplier, the software was
installed. It was found that in practice the system did not perform as it had during

demonstration, using the sales package.

Contractually, testing and acceptance of the system by the buyers should have been
completed in six months from the date of installation. As there was no-one on the
buying side capable of undertaking the required testing, two separate time extensions
were agreed with the supplier. These extension periods ended without tests of any

kind having been completed.

The supplier had available two categories of training - user and maintenance.
However, the contract - which was written entirely by the supplier - made no
allowance for the higher level maintenance training, which would have been essential
for the organisation to be able to operate and maintain the system by themselves. The
user training supplied under the contract was satisfactory only at the level of data
entry. More comprehensive training was then offered by the supplier - at a further fee -
but by this time there were no funds left to pay for more training. The supplier was
often called upon to give technical support and general assistance, which usually came

only after a long delay.

Data entry continued while a search was made to recruit a programmer expert in the
system - which apparently was written in a non-standard computer language. Only

one of 118 applicants had appropriate experience and there was no option but to hire
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him, although he was far from being the best overall candidate. By now, 14 months

had elapsed since the project was started.

Shortly after the newly recruited programmer started work, it was realised that the
language being used was not only non-standard, but was also obsolete and no longer
supported by the supplier who had provided it. At this late stage, and after prolonged
negotiations, the supplier offered to make the conversion to a more recognised

language - but for a further substantial fee.

Once this was done, some degree of testing could finally be carried out. It was found
that the system had a number of corrupted files which inhibited data transfer. It was,
however, now much too late for the supplier to be compelled to correct the faults, as

the extended warranty period had long expired.

After 19 months and an expenditure of £140,000, the user had a costly system which
did not work well. Furthermore, since the system software was non-standard, and only
supported by the supplier, the organisation found itself locked into an expensive
software support contract, which to date has cost more than the original budgeted sum
for the whole system. Although the IT people continue to enter data, the old manual
system continues in operation.in parallel, and very little data is taken off the

computerised system by the users.

A.Jawad 61



Factors for success in acquiring IT Chapter 3: Candidate success factors and measures

References

Adams, Gerald and Schavaneveldt, R. Understanding research methods. 1st. ed.
USA: Longman Inc., 1985.

Delone, William H. and Mclean, Ephraim R. Information system success: The quest
for the dependent variables, linformation systems research journal 6(1), 1992, 60-

95.

Huff, Sid and Munro, Malcolm. Information technology assessment and adoption:
A field study. MIS Quarterly, 9(4), 1985, 327-340.

Gale, Rodney and Grant, Janet. Guidelines for change in postgraduate and
continuing medical education. The joint centre for educational research and

development in medicine, 1990.

Easterby-Smith, Mark, Thorpe, Richard, and Lowe, Andy. Management research, an
introduction. 1st ed. London: SAGE Publications Ltd., 1991.

Schnei der, Benjamin, Wheeler, Jill K., and Cox, Joanthan F. A passion for service:
Using content analysis to explicate service climate themes. Journal of Applied
Psychology, 77(5) 1992, 705-716.

Sayre, Shay. Content analysis as a tool for consumer research. 7he Journal of
Consumer Marketing, 9 (1) 1992, 15-25,

Chan, Chi-fai, Lau, Kwok-fai, and Young, Kitty Y. Transfer of marketing
technology to China: A content analysis. Marketing Intelligence & Planning,
11(2) 1993, 16-21.

62 A. Jawad



Chapter 3: Candidate success factors and measures Factors for success in acquiring IT

Sayre, Shay. Content analysis as a tool for consumer research. The Journal of
Consumer Marketing, 9(1), 1992, 15-25.

Manimala, Mathew J. Entrepreneurial heuristics: A comparison between high PI
(Pioneering-Innovative) and low PI ventures. Journal of Business Venturing, 7(6),
1992, 477-504.

Baws, Graham. Chief executives management development survey-content analysis of
the data. Cranfield Institute of Technology, School of Management ". Working paper,
1979.

Krippendorff, Klaus. Content analysis: An introduction to its methodology. 1st ed.
USA: SAGE, 1980.

Kolbe. Richard and Bumett, Melissa. Content-analysis Research: An examination
of applications with directives for improving research reliability and objectivity.
Journal of Consumer Research, 18 (2), 1991, 243-250.

A. Jawad 63



Factors for success in acquiring IT Chapter 3: Candidate success factors and measures

Appendices

64 A. Jawad



Chapter 3: Candidate success factors and measures Factors for success in acquiring IT

APPENDIX 3.1

Briefing paper

A. Jawad 65



Factors for success in acquiring IT Chapter 3: Candidate success factors and measures

Research Project on I.T. acquisition - Briefing paper for interviewees

Project title:

Factors for success in acquiring Information Technology

Definitions:

Acquisition; The efforts of an organisation to adopt and use information

technology.

Information Technology (LT.): The broad range of electronic means involved in information
processing and handling, such as computer hardware, software,
telecommunications and office information,

Project Statement:

The acquisition of a new information system may be very expensive and risky.

Systems often fail entirely to provide the expected services, or may commit an
organisation to a particular long-term solution to its information management needs
which can be very costly to change. An improved understanding of the acquisition
process will contribute to better 1.T. decision-making and purchasing . The purpose of
this research is to find out what factors need to be taken into account in acquiring I.T.
and what are the avoidable pitfalls. This will enable improved success rates to be
achieved by the acquirers of LT. systems.

Research objectives: _

1. To identify factors which are critical to success in the acquisition of information
technology by an organisation.

2. To develop a meaningful measure of success in IT acquisition.

3. To devise a set of strategic guidelines for use by organisations intending to acquire
information technology.

Interview aim:

You have been asked to help because you are actively involved in 1. T. acquisitions.
The aim of the interview is to discuss topics with you which are defined by the
interview agenda, and also other topics which you feel relevant. You are asked to
select, for initial discussion, one recent 1.T. system acquisitions in which you have been
directly involved (successful or unsuccessful). Interviews are intended to explore
different concepts and models adhered to by different individuals. Interviews will be
personal and confidential. They will be semi-structured and analysed by using the
Content Analysis technique. This consists of identifying categories into which the
statements and opinions can be systematically grouped, and counting and ranking the
factors found.

Interview Agenda:

Respondent's background

Experience of a system on which discussion is based
Measuring success

Factors for Success or failure

LT. acquisition process

Parties actively involved in the process

SR

Interview length: 60-90 minutes

66 A. Jawad



Chapter 3: Candidate success factors and measures Factors for success in acquiring IT

APPENDIX 3.2

Interview agenda sheet
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Interview Number:
Name:

Place:

Date:

Interview length:

A._Respondent's background
Question A.1
O . job title:

O « job function related to the IT acquisition

O « OQualifications:

O « Experience

B E . hich di fon s | !
O Question B.1

What is the system von have chosen to consider?

O Question B.2

How big is it? (COST, number of stations and number of users)

O Question B.3
What is the present status of the system? (Implemented, In-progress, Suspended)
O « If abandoned or suspended, why?
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C. Success

O Question C.1

Looking at it back from now, was the acquisition successful?
O Question C.2

In what way it was successful / unsuccessful? (measuring success)

D. success / failure Factors

+If Success
O Question D.1

What were the main factors which made the acquisition successful?

(factors for success)

O Question D.2

What options did vou deliberately exclude to make it successful?

(factors for failure)

4 If Un-success
O Question D.3 .

What do vou think were the main factors which made the acquisition

unsuccessful? (factors for failure)

O Question D.4

What could have been avoided to make it successful? (factors for success)

Question D.5

O What could have been done to improve the success of the acquisition?

(factors for success)
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Question D.6

O In general, what are yvour success criteria? (measuring success)

E T isiti lanni
+1S Strategy
O Question E.1

Did you have a corporate IT strategy before acquiring the system?
O « Ifyes, did you have them written? (no. of pages)

O . Whodid them? (Indigenously, external consultant, other)

O Question E.2

Is the IT strategy integrated with the overall business plan for the organisation?

O Question E.3

What did you plan to achieve from the acquisition? (measuring success)

Question E.4

O What did vou actually achieve?

Question E.5

O If you didn't achieve all-your goals, what do you think were the main

obstacles? (factors for failure)

+ Parties involved (gl )
O Question E.6

Who recognized the need for the IT system?

O « Any resistance

O Question E.7

Who was involved in the process of planning the acquisition?
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O « Did you use any external advice? If not, do you think it would have

helped?

O Question E.8

‘Who was the user?

+Process
O Question E.9

What was the sequence of events when this acquisition being planned?

E. IT Assessment

B Question F.1

Did you do any study for this system before acquiring it?

If ves, what type of study did you do?
O « Ifyes,did you have them written? (no. of pages)

O « Whodid them? (Indigenously, external consultant, other)

-

O Question F.2
How did you evaluate the proposals?

O OQuestion F.3
Has the system been used by vou or by another user with similar requirements?

O Question F.4

How did vou evaluate the system (h/w, s/w)?

O Question F.5

How did vou select the supplier?
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O Question F.6

How did you know about new IT available in the market and those under

development? (sources of information)

O Question F.7

How did vou seek further information about IT of particular interest?

O Question G.1
Who was involved in the process of the acquisition decision-making?

O Question G.2
Who had the most influence on the decision?

O . What was his/her background?

O Question G.3

What were the most important factors in making the final decision?

H. Additi Linf t
B8 Question H.1

Do you recall another less successful experience which your organisation went
through?

O Question H.2

Any other comments?

72 A. Jawad



Chapter 3: Candidate success factors and measures Factors for success in acquiring IT

APPENDIX 3.3

Content analysis
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It is important to note that content analysis can be either used as quantitative tool (to
determine frequency of events) or as qualitative tool (to understand subjective content
such as attitudes or values) or a combination of the both. Therefore, researchers have
used the technique in a way which falls midway between the qualitative survey and the
quantitative observation (Schneider, Wheeler, and Cox , 1992) Content analysis is a
multi-step process that requires developing categories for coding thematic content,
transferring data in a form amenable to quantitative manipulation and statistically
analyzing the resultant data. Content analysis is a time consuming process which yields
two things of value. Firstly, it is possible to generate a set of categories into which all
staternents made in the (recorded interviews) tapes can be fitted. Secondly, it is
possible to count the frequencies of response in each category and so make
comparisons between subgroups in the sample.... The process of content analysis is
designed to overcome the bias of personal judgment about information and to render
the results valid"(Gale and Grant, 1990). This technique will also help to perform a
number of comparisons:

- "The rank order of factors cited for the whole population

- The rank order of factors cited for each sub-group"

Content analysis is "especially appropriate for research problem...when available
information or resources are limited". It has been used by researchers in different
disciplines such as marketing (Chan, Lau, , and Kitty, 1993), (Sayre, 1992) and (Kolbe
and Burnett, 1991), business (Manimala, 1992), applied psychology (Schneider,
Wheeler, and Cox, 1992),educational R&D (Gale and Grant, 1990), and management
(Baws, 1979).

In this current research the frequencies were counted to produce preliminary rankings
of factors, but these are not related because the quantitative techniques employed in

this research were far more effective.
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APPENDIX 3.4

More examples of quotes from interview subjects

I. Five randomly selected factors from successful cases

A. Jawad 75



Factors for success in acquiring IT Chapter 3: Candidate success factors and measures

1. Use proven technology:

Quotes

"We aimed for well-proven technology in Oman which also had a long life-cycle
ahead."

"There is no doubt that we benefited from insisting that we should see the result of
the software being used in a similar environment to our own."

"We made our final selection after seeing the other systems which worked well
here.".

2. Internal Communication:

w

Quotes

"We had regular meetings between user groups and IT managers which helped
enormously to sort out problems as they occurred"”

"By having channels of communication between parties involved open, we
managed to solve most of our problems"

"We always have to report the follow-up action on problems at every user-group
meeting and this helped to complete the project on time.".

. Top Management Support:

Quotes

"The Director general was aware of our requirements ... and was very helpful in
terms of providing us with the necessary resources in order to complete the project
on time.”

"Basically, he (the Under-Secretary) followed up the progress of the main stages of
the project and made sure we were aware of that.”

"Our senior manager attended almost all the meetings regarding this project and
asked us about those he missed.”
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4. Accurate statement of requirements:

1.

2.

3.

Quotes
"We got what we wanted because we told them exactly what we need in detail”.
"The time we spent on the user specification was time well spent”.

In all our project work we stress the importance of the initial user requirement”.

5. Supplier competence:

Quotes

"Our supplier is always ready to refer to the manufacturer if he can't solve a
problem".

"We've been dealing with our vendor for eight years and get first class back-up”.

"The vendor's technical staff are always available to help us in an emergency".

II. Five randomly selected factors from unsuccessful cases

1. Use proven technology:

Quotes

"We were told that the equipment was the latest technology. It was, and we
effectively became a testing laboratory for equipment which was practically
unusable in the local market".

We bought the equipment only because it was new and different, the consequence
was very expensive".

"The Technology was good and new and we were the first to buy such a system in
Oman but it did not find a place in the market and soon became obsolete. We
learned that you should never be the first buyer!".

2. Internal Communication:

1.

Quotes

"We all seemed to be working in isolation, with the left hand not knowing what the
right hand was doing".
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2. "People involved in this project didn’t like to share ideas because they were afraid
of giving benefit to others".

3. "There was supposed to be a regular monthly meeting to discuss about the
progress of the project, but not everybody turned up. In fact, only a few were
attending”

3. Appointment of a project manager:
Quotes

1. "A project manager was appointed, but he was moved to another job and not
replaced, so things went wrong".

2. "Because no one person was responsible we didn't know whose fault it was when
things went wrong".

3. "Asasupplier, we didn’t know who we are supposed to deal with and we are often
sent to different people on the same aspect of the project”.

4. Accurate statement of requirements:
Quotes

1. "We could have helped a lot more to get a better system if the users had said what
they wanted more clearly".

2. "Failure to specify the requirement is like someone saying he only wants a blue car
which seats four people and then, when he's given a saloon, he complains that it
doesn't have a hatch back”.

3. "Users asked the supplier to spell out their requirements for them. As a result the
requirements stated were what the supplier wanted the users to have and not what
the users needed.”.

5. IT managers business understanding:
Quotes

1. "Our IT managers were technically good, but had no idea about our (users)
business needs".

2. "Our IT manager is excellent, but he is only interested in electronics".

3. "The IT manager did his best, but he didn’t know much about how the
organization as a whole used to work".
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APPENDIX 3.5

Why the factor list is probably comprehensive
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On average, one interview found 20.5 of the 41 or so factors, which is about half of
them (see Table 3.1). If we assume that each interview reveals exactly half of the
factors and that all factors are equally likely to be found in all interviews, and are

distributed at random among the cases, then we can reason as follows:

The 1st interview will find 20 factors

The 2nd interview will find 10 of those found in the first interview plus 10 new

ones, so there are now a total of 30 factors.

The 3rd interview will find 5 new ones, so there are a total of 35 factors
The 4th will find 2.50, total will be 37.50

The 5th will find 1.25, total will be 38.75

The 6th will find .625, total will be 39.375

The 7th will find .3123, total will be 39.6875

The 8th will find .15615, total will be 39.844

And so on...

After 5 interviews there is likely to be approximately one factor unfound. Thirty-three
interviews should have a vanishingly small chance of missing any, and should have
found many occurrences of each factor. This may seem like overkill, but because the
factors appear in different forms in each case, it is useful to have several available when

composing each factor’s title and description, as explained in Section 3.1.2.

How rare a factor will 33 interviews catch?

Instead of assuming that all factors have a 50% chance of being found, it might be
more realistic to assume that some factors are of common occurrence and some are

rare.

If the probability of a rare factor being present in a first case is “P” (P was 0.5 in the

case above), we want to know the probability of catching the factor one or more times
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in 33 interviews. We can find this using Poisson’s distribution which is used to

describe random phenomena which occur at a known rate.

In “N” cases we expect to find the factor NP times. Define NP =r (rate).
For example, if N = 33 and P = 0.05 then NP = 1.65.

Poisson’s equation states that

P(n) = (™. ')
il

where i = number of times caught

1 = rate of occurring in N trials

The probability of finding it one or more times is
P1)=P(1)+PQ2)+P3B)+...
=1-P(0)

=1(e"1%) =1-¢"
o!
IfN=33and P=5%,

PED)=1-¢"" =808 (80.8%)

We conclude that the 33 interviews should catch all factors including those whose

occurrence is as low as 1 in 20 cases with the probability of 81%.
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APPENDIX 3.6

Two mini-case studies
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Some details have been omitted or change to present anonymity

1. Case study B: Payroll system

A large government department was running a computerised pay system which had
been developed piece-meal over several years. Because of the way it had been
developed - mainly by one person working alone - there was inadequate documentation
for maintenance. It was therefore decided to replace the system with an up-to-date
one specifically tailored to the purpose. Although the organisation had a small
computer department staffed by experienced personnel, they did not have the in-house
resources to write a major system. The options were either to engage a software

house to write a system for them, or to look for a ready-made system.

After some market research, it was decided to approach a number of companies who
specialised in personnel payroll systems, and to buy a ready-made system. Several
European companies specialising in such systems were approached, and their
references checked. One particular company had sold - and were supporting
successfully - many systems in medium and large organisations. This company
accepted the task, based on a general outline of the payroll requirements of the

organisation. .

A member of the organisation's computer section was appointed to work on the new
system as project manager, reporting to the IT manager. Although this project
manager was generally experienced and well qualified, he had not previously
undertaken a similar task. Work began with the company's representative on adapting

the system to the specific use of the organisation.

Initially, work went well in documenting the requirement, but some problems were
encountered in adapting the system to allow for a wider range of allowance scales than
were catered for in the company's basic system. Further problems were encountered in

preparing procedural changes in paperwork which were required by the new system, It
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was in the common interest of both parties to resolve the problems, which were
gradually overcome by close co-operation between the organisation's project manager
and the company's expert. However, because the company's representative was not
available on site, and traveled every few weeks from Europe, he left documentation of
changes to the project manager. This documentation was not done. The
organisation’s IT manager left the project manager to get on with the task with only
cursory supervision, and reported to top management that things were progressing
well. These assurances were accepted by top management, and also by the

organisation's specialist finance staff, who would be the users of the new system.

After six months the system was ready for payroll data of individuals to be entered.
No consideration had been given to the possibility of transferring data electronically
from the old computer system, and data transfer was undertaken manually by a small
team of data entry clerks. Since the old system was still running the payroll for actual
use, any updates to data that were made to the old system should have been copied
manually to the new system but were not. Then when attempts were made to run the

new system, retrospective changes had to be made to its data which led to errors.

Finally, after nine months, the system was ready for trial use to calculate the monthly
payroll. The company's expert was present for the first un. He and the project
manager reported that the run was largely successful, and that the few errors found
could be rectified. These errors were of two kinds; incorrect data resulting from trying
to maintain the old and new systems in parallel, and errors due to malfunction of the
changes which had been made to the operating system. After work to correct the
problems - again undocumented - the project manager was left to supervise subsequent
payroll runs alone. Again a trial run was carried out. Again there were errors to be
rectified, but some were different from those which had been encountered on the first
run. Once more the supplier's expert came from Europe to assist, but was hampered
by lack of documentation. A further trial was more successful and again the project

manager was left to cope. Yet again the system did not work to the required level of
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accuracy, but this time, because of the outbreak of the Gulf war, the company would

not send their representative.

It was by now clear that the project manager alone was incapable of bringing the task
to a satisfactory conclusion, and the lack of documentation of changes made it
impossible for anyone else to take over. The project was abandoned after considerable

cost in time, money and effort.

2. Case study C: Record automation system

The top management of the London office of a foreign government-owned travel
agency decided that they should computerise their manual records in order to work
more efficiently. Their records concerned their own nationals who were visiting the
UK on organised tours or on business, and also business arrangements and payments
involved in hotel, travel and tour bookings. The office worked well, but heavy work

pressure demanded improved working methods.

They had no clear idea of what was needed but felt that computerisation would help
them to reduce their work load. As they had no IT experience and were not sure how
best to set about the task, they contacted an associated organisation who had recently
introduced a computer system. They requested information from them on the
specifications they had used for computerisation. From the list of specifications sent
by their associates they selected those details which seemed to be appropriate for their

own case, and presented these as a specification for potential suppliers.

From the bids which were submitted it was clear that cost would be about £40,000.
Funds for the purchase were sought from the organisation’s head office and budget

approval was given.
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As the agency did not know how to evaluate the bids, the matter was left pending.
After 9 months the agency was told by their head office that if the budget was not used
within 2 months, the £40,000 would be forfeit, and that if the project was still needed,

a fresh budget application would have to be made.

It was decided that it would be better to push the project through to a conclusion as
quickly as possible, but that it would be necessary to seek assistance. Through
personal contact with a computer expert the Chief Executive Officer (CEO) requested
help. The delay in giving the go-ahead had only been due to lack of knowledge of
computers, and he needed to be sure that computerisation, in whole or part, was the

correct solution for the organisation’s problems.

The expert suggested that the CEO should use an independent consultant, but no
allowance had been included for consultancy in the initial bid for funds, and the CEO
hesitated to pay this from a sum which was just enough to buy equipment. Again
through personal contact, with a reputable consultant agreed to help the organisation,
at no charge, to identify an appropriate supplier who would include evaluation of
requirements in his bid. The users did not meet among themselves to discuss their
requirements except under the “Chairmanship” of this supplier. The supplier helped
the user to state the requirements and specification was drawn up for a system of PC’s

linked in a Local Area Network. This proposal was accepted.

Now that the project had reached the point of preparing a contract, the organisation

asked the supplier to prepare it, and accepted the offered contract without question.

The consultant, who had initially offered his services free, suggested that, since the
users were not computer literate, the most economic course would be to buy a small
stand-alone with a single PC system as a pilot project and then, if the results were
favorable, to buy the whole LAN system. The organisation’s head office did not agree,
saying that they wanted a single one-off contract to complete the project as has been

initially proposed. The supplier then offered to develop the first phase software and
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give it to the user for a trial period of one month. They would then to adapt the system

as needed according to user experience and comments.

After the one month “test” period, the supplier found that no-one in the office had used
the system, perhaps because no particular user had been responsible for the project.
The supplier appealed to the CEO for action. The CEO was understanding, but
explained that users were too busy with their routine work to devote time to trials, and
were reluctant to spend time learning a new system which some feared might put their
jobs at risk. The CEO asked the consultants for a further one month extension, which

was agreed.

At the end of the second month, tests had still not been carried out, but as the time for
scheduled completion of the project was now very near, the users felt compelled to
give the go-ahead to the complete system without even cursory test use. The supplier
therefore adapted the system based on the original specification and completed

installation,

When the system was installed, the buyers stated that they were one PC short for the
LAN. The supplier pointed out that they had installed the system according to the
contract. During preliminary. discussions an extra PC had been discussed verbally but
was not included in the final written contract, which the user had signed without
reading thoroughly.

\
A further problem arose when it was discovered that the final bill was greater than the
agreed budget. This was because although the cost of the whole system was equal to
the budgeted amount, no allowance had been made for the Value Added Tax payable
in the UK. In order to settle this matter it was agreed to drop one of the printers from

the network.

Another problem which arose concerned user training. The supplier proposal included

extra training for one person to act as a system manager, and a secretary was
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nominated for this training because of her keyboard experience. However, because of
her heavy work load she did not have time to start the two day course. Additionally,
the contract allowed only two days for general user training. This period was barely
enough to give completely inexperienced users an introduction to basic keyboard and
computer operations, and gave no opportunity for training in use of the system itself.

The supplier was willing to provide the additional training, but at extra cost.

When the system was activated, users complained that system did not deliver as
expected and that they would like a number of changes.. The supplier pointed out that
they had been given the system for two months trial period to allow changes to be
made, but now that the system was complete, changes could only be made at extra cost

- for which the user had no funds available.

The PCs bought for the system are now used only as word processors, and the system
itself remains unused until additional funds are agreed for its adaptation, and for more

comprehensive training,
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CHAPTER 4

DEVELOPMENT AND APPLICATION OF THE QUANTITATIVE SURVEY

(PHASE 3A)

This chapter outlines the development of the questionnaire survey and explains how it
was applied to a broad spectrum of individuals with experience of the IT acquisition

process at various levels of authority and responsibility.

This survey was based on a questionnaire which was used to collect data from a large
number of projects on the degree to which each of the 43 factors and 8 success
measures was present. This data is used in the following chapter to find which factors

are most strongly associated with each measure of success.

The survey was conducted in Oman from November 1994 to March 1995. This phase
of the research was done in three stages:

Stage One -  Questionnaire design

Stage Two - Pilot application of questionnaire

Stage three - Main data gathering

4.1 Attributes, reasoning and perceptions

The survey focused on emphasizing attributes rather than reasoning or perceptions.
Definitions adopted by Grafton Whyte (1995, p. 61) for these three terms are given

below:
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. Perceptions are views we hold. For example. we may hold a view that system A is
very successful.

2. Reasoning is the process we go through to arrive at our view. For example, we
may say that system A is very successful because the top management was

supportive.

3. Anributes are the measurement standards we use, often subconsciously, to arrive at
held perceptions. For example, we may say that top management was supportive

of project A.

For example, in this survey it was asked whether top management support was present
in a particular project. Since what we get is the respondents’ perceptions of whether
the attributes were present, the data collected will comprise attributes modified by
perceptions. At this stage we were not asking respondents to tell us what factors
cause success or why i.e. they were not being asked for their perceptions or reasoning
about the objectives of the research, only for statements about the presence or absence

of attributes.

4.2 Questionnaire design

The aim of the questionnaire was to collect the data necessary to help quantify the
degree of association between each of the 43 factors and 8 success measures that were
identified previously. The questionnaire was designed to be closed-ended and specific
enough to reveal answers to the questions, yet general enough to allow respondents
not to reveal any privileged or sensitive information. A closed-end question offers a
selection of answers from which the respondent is asked to select one. Close-ended
questions force all respondents to answer the same questions with answers that can be

meaningfully compared, and analysed using computer techniques (Foddy 1993).

Respondents were asked to select one specific project and answer questions based

solely on that project. Questions concerning the degree of presence of factors and
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measures were based on a scale of 1 to 5 with a value of 1 indicating a low presence

for the factor or measure and 5 indicating a high presence.

Scalesof 1t03,1t04,1to5,up to ] to 10 are commonly used in this type of
research with the appropriateness of the different scales being the subject of much
debate. A scale of 1 to 5 was selected since it is probably the most commonly used
(Foddy 1993; Oppenheim 1992) and because the pilot survey indicated that many
respondents tended to shy from selecting the two extreme scales (1 and 5). This left
the respondents with 3 main options which in effect meant low, medium and high. A
scale larger than 5 would not necessarily prove more discriminatory since respondents
would probably have difficulty in distinguishing between 7 and 8 on a scale of 1-10, for

example.

The questionnaire consisted of a number of sequences of questions starting with factual
questions about respondents’ and projects’ backgrounds, followed by questions about
factors and measures. Questions were phrased in such a way as to try to avoid
influencing respondent’s answers. Much efforts went into making questions as short as

possible, complete, and easy to read.

Filter options (not sure and not applicable) were used to exclude a respondent from a
particular question sequence if those questions were irrelevant to him/her, or the

respondent did not feel able to answer them.

The covering letter of the questionnaire is given in appendices 4.1 and 4.2 and the final

version of the questionnaire is reproduced in appendices 4.3 and 4.4.
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4.2.1 Operationalisation
(a) Introduction

Operationalisation is the process of translating concepts into measurable variables
(Bryman & Cramer 1990; Berenson & Levine 1992). One mechanism for such
operationalisation, adopted herein, is the questionnaire. Operationalisation was used in
this research as a process through which factors were represented by questions in a
quantitatively measurable way: These questions had a one-to-one correspondence with

factors.

(b) Example of operationalisation - question 44 (Appendix 3.3)

The question

Notat Very much Not

all S0 sure

1 2 3 4 5
Was the top management supportive of agagagaag Q
this project (i.e. attending meetings

and making necessary resources

available)?
was arrived at through the following steps:

Step 1: Gathering statements

From the semi-structured interviews (Section 3.1.1), the following statements had been

gathered:

1. "The Director general was aware of our requirements ... and was very helpful in
terms of providing us with the necessary resources in order to complete the

project on time.”
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2. "Basically, he (the Under-Secretary) followed up the progress of the main

stages of the project and made sure we were aware of that.”

3. "Our senior manager attended almost all the meetings regarding this project

and asked us about those he missed.”

Step 2: Producing a factor

By using content analysis (Section 3.1.2), the above statements produced a factor
which was called top management support (Table 3.3) and was defined as “ the degree
to which top management is involved in the progress of the project and makes the

necessary resources are made available” (Table 3.4).

Step 3:_Constructing a question

In order to ask about the presence of the above factor. the following question was
constructed: “Was the top management supportive of this project? (i.e. attending

meetings and making necessary resources available.”).

Some questions had explanations given in brackets whilst for others this was felt to be
unnecessary.

It was realised at an early stage that it would have been desirable to further
operationalise the factors i.e. to pose several questions relative to each factor. This
was ruled out as being impracticable since the questionnaire would then have been
forbiddingly long, and the response would probably have been much lower. Berenson
& Levine (1992) observed an inverse relationship between the length of a

questionnaire and the rate of response to it.

Step 4: Constructing the response option

A key factor in constructing the questionnaire was not only to pose unambiguous
questions, but also to consider how respondents could be prompted to answer simply

and objectively. As explained earlier, it was felt that a ranged “Tick-box” response
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would simplify completion and subsequent analysis. The questions were therefore
posed to allow a graded response on a scale of 1 to 5. Initially, the range was
designated for a response appropriate to each question. For example; “Very Late” -
“On time”, or *“Very Supportive - “Not supportive”. In all, there were 51 designations
(43 for factors and 8 for measures). It was found in the pilot survey that respondents
were not comfortable with the varied designation of the response scale because they
felt that they needed as much time to read each response scale as to read the question
itself. The responses were therefore then standardised with the designation “strongly
agree” to “strongly disagree”. Another stage of pilot survey then indicated that the
words “agree” and “disagree” might influence the respondent’s answer to the question.
People did not feel comfortable to strongly disagree with given statements. The
questions were therefore re-phrased to elicit a more neutral response as to the degree
to which the factor was present or absent and for the degree of accomplishment
regarding the measures. The grading designation was, therefore, standardised
throughout as - “Not at all” to “Very much so”. All questions had to be phrased so as

to be answerable on this scale.

4.2.2. Questionnaire lay-out

The questionnaire was divided into five sections:

Section I: Respondent’s background: Questions 1 to 7 dealt with the respondent’s
qualifications, experience, role and influence. The main aims of this section
were to see whether individuals at various levels of authority and responsibility
were covered in the survey. It also allowed the group of respondents to be

described as a whole.

Section II: Project background: Questions 8 to 17 established the size, importance
and type of technology employed for each project. The main aim of this
section was to see whether projects with different backgrounds and importance

were covered in the survey and to assess the nature of the projects as a whole.
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Another important aim of this section was to help the respondent concentrate

on one particular project.

Section ITI: Measures to be achieved: Questions 18 to 25 dealt with the degree of
importance of each of the 8 success measures to the selected project. This
section was not of direct use in meeting the main purpose of the survey. It was
included because it was recognised that different success measures may have
differing importance in different projects and this section could allow
respondents’ views on these matters to be examined. Although this
examination was not made within the scope of this research, it would be an

interesting topic to pursue in further research (Chapter 7).

Section IV: Project analysis - presence of factors: Questions 26 to 68 dealt with the
degree to which each of the 43 factors of Table 3.3 was present in the selected
project. This and the next section asked for the core data needed to correlate

factors with measures.

Section V: The outcome of the project: Questions 69 to 79 measured the degree to

which each of the 8 measures of success was fulfilled in the project.

4.2.3 Arabic translation of questionnaire

The purpose of the Arabic version of the questionnaire was to permit people with little
or no knowledge of English, yet actively involved in IT projects to participate in the

survey.

The questionnaire was first translated by the researcher into Arabic and then given to
another person for reverse translation, from Arabic to English. The new English
version of the questionnaire was compared with the original. Differences between the
two English versions were identified and considered. The questionnaire was then

translated into Arabic again, and the second Arabic version of the questionnaire was
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again given to the same person for translation from Arabic to English. This process

was done four times until no major differences occurred between the two English

versions (the translation and the original one). Table 4.1 summarises the progress of

this process.

Round No. of questions with major difference % of all questions
1 6 7.6
2 2 2.5
3 1 1.3
4 0 0

Table 4.1 English-Arabic translation process

The person who participated in this process neither discussed the contents of the

questionnaire with the researcher, nor did he see the English version. He was not only

familiar with both languages (English and Arabic), but also with IT, being a member of

the team who developed one of the first Arabic encyclopedias of Information

Technology terms.

This reliability check of the translation was important for two reasons:

o

To ensure that no misleading or missing concepts were introduced by the

translation.

To ensure that both versions (English and Arabic) are understood in the

same way.

4.3 Pilot application of questionnaire

The pilot testing of the questionnaire was conducted in person by the researcher.

Thirty seven participants were asked to fill-in the questionnaire in the absence of the
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researcher. They were asked to take note of items which they had difficulty in
answering. The respondents were also asked to note how long it took to complete the
questionnaire so that an estimated completion time could be mentioned in the planned
covering letter for the main version of the questionnaire. The questionnaire took an

average of 23 minutes to complete.

Immediately after completing the questionnaire the respondents were interviewed and
asked to identify those items which were difficult to answer. The completed
questionnaires were reviewed in order to discuss items not answered or answers that
appeared inaccurate or inconsistent. Notes were taken on problem areas in the
questionnaire design and improvements suggested by the participant. A few questions
which were difficult to read or understand were identified by the first 25 respondents
and were reconstructed. The questionnaire including these modified questions was

then tested on the remaining 12 of the 37 people.

The main findings in this survey regarding the questionnaire were:

e Most of the respondents commented that they considered the questionnaire to be
well-structured and phrased, and easy to complete.
e The respondents were able to fill-in the questionnaire easily without the presence of

the researcher.

Although there was insufficient data at this pilot stage to attempt meaningful analysis
of the results, it was decided to apply various analytical techniques to the data set to
see if there were any difficulties. It was established that some factors emerged as more
important to success than others and that statistically significant results would be likely
from the main sample. Results of this exploratory analysis are not reported here since

they were superseded by analysis of the results of the main survey (Chapter 5).

Factors and measures were recorded on a five-point scale. Taking all the answers

together, there was a good spread of data across this range. This was taken to indicate
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that the questions were well understood whilst also confirming that it would be
possible to produce significant results with the data to be gathered using the
questionnaire. If the data was not spread across the ranges. correlation could not have

been carried out.

4.4 The main survey

4.4.1 Sampling consideration

Ideally one would take a complete list of IT projects and randomly select a sufficiently
large sample of these to give statistically significant results. In practice no complete
list of projects had ever been complied. Nor would it have been possible to compel all

of a randomly selected sample of individuals to complete the questionnaire.

4.4.2 The sample

Enquiries of the Government Information Technology Committee (GITC list)
established a list of 32 public organisations which had a substantial history of
involvement in IT acquisition. These organisations were selected from the population
of 44 public sector bodies (73%) in Oman. All 32 organisations were approached via

IT directors and invited to participate in the research.

Each organisation was provided with 6 questionnaires (Total 192) to be completed by
different players in the acquisition process (senior managers, IT staff and users). IT
directors were asked to fill in a questionnaire themselves and nominate other potential
participants from the above categories who are actively involved in the acquisition
process. Some of the nominated people were approached by the IT directors while

others were approached by the researcher.

One hundred and forty four questionnaires were completed and returned from 29

organisations, representing a response of exactly 75 %. Of the 144 questionnaires
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returned, 86 (60%) were in English. Some researchers have indicated that a sample

size of 100 is sufficient for most practical purposes (Oppenheimer 1966).

4.4.3 Questionnaire delivery and follow-up procedure

A covering letter (appendices 4.1 and 4.2) and the questionnaire (Appendices 4.3 and

4.4), were sent to the following categories of people-players:

- Senior managers (senior level staff involved in IT acquisition).
- IT staff (persons working in IT department).

- IT users (persons who use IT as a regular part of their work)

Questionnaires were given to two people in each of the above categories, a total of 6
questionnaires for each organisation. The rationale behind this was that during a
previous phase of the research (Chapter 3) it had been noticed that 4-8 people
belonging to the above categories were usually most actively involved in the IT

acquisition process within any single organisation.

Since mailing a questionnaire is not a common practice in Oman, questionnaires were
delivered and collected in person. Each questionnaire had both versions (English and

Arabic).

One week after delivering the questionnaire the participants were contacted by
telephone to determine whether they had received the questionnaire and to solicit their

participation. At this point 55 questionnaires (29%) had been completed and returned.

By the end of the third week, 63 more questionnaires (33%) were completed and
returned. During the fifth week, a second telephone follow-up was conducted and by
the end of the sixth week 19 more questionnaires (7%) were completed and retumed.
In week eight, a third telephone follow-up was conducted. Extra copies of the

questionnaires (total of 8) were sent to people who expressed a willingness to respond,
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but who no longer had their questionnaires. At this point, those who were not willing
to complete the questionnaires cited time constraints and the sensitivity of the issue as
their reasons for non-participation. In week nine, 7 more questionnaires were
completed and returned taking the total to 144 (exactly 75%). No further

questionnaires were returned.

4.4.4 Data entry validity

As a first step toward the analysis, data in the returned questionnaires was transferred
by the researcher into an SPSS file (explained later in Section 4.5.2). All this data was
input a second time by another person. The two files were then checked for
consistency and errors were corrected. Since the error rate was low (.08%), a second

check was felt to be unnecessary. The consistency was as follows:

Total number of cells entered 11,232
Number of unmatched cells 9
% of error .08%

Table 4.2 Data-entry reliability test

4.4.5 Data type

There are a number of terms used to define different types of data in the hard and soft
sciences. These terms are: categorical (nominal or ordinal) and continuous (interval
or ratio). Table 4.3 reproduces an illustration given by Fruin (1980) for the above

categories.
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Variable type Variable name Possible values
Nominal Sex Male / Female
Ordinal (rank order) Social class Working / Middle / Upper

Interval Temperature °C 0/10/15
Ratio Income £750/ £1500/ 3000

Table 4.3 Different types of data (Fruin, 1980)

Data gathered in this survey was often subjective and dependent upon an individual’s
interpretation of the question. This indicates that our data is ordinal (rank order) based
on the definition of ordinal data given by Fruin (1980, p. 106): “a variable whose
values, which may be numbers or labels, can be ordered but lack a non-arbitrary zero
point, e.g. social class, 1.Q., problem severity, degree of introversion etc.. phrases
such as three times, half as much or twice as much cannot be used.” Oppenheim (1966,
p- 93) commented that ranking tells us nothing about the differences between ranks;
the distance between ranks two and three may be very large, but between five and six it
may be minute. Ranking tells us the order or sequence, but the size of the rank-

intervals is unknown and is unlikely to be equal.

4.5 Statistical analysis —techniques

4.5.1 Overview

A considerable study of statistical methods was undertaken and advice was sought
from a number of experts. So far, in this thesis, reference has been made to
establishing correlations between factors and measures. However, it is important to
be careful about terminology since correlation is normally taken to be between linear
variables, i.e. continuous variables that can be measured on physical scales, such as
height and weight. The data gathered in this research is not continuous, it is rank-

order. Techniques used in physical science such as regression analysis and Pearson’s
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Correlation are not appropriate for such data and could give misleading results.
Spearman’s p Correlation is the preferred method for correlation between two rank
orders variables (Oppenheim 1966). Correlation coefficient ranges between -1 to +1,
with -1 meaning negative correlation, +1 meaning positive correlation and zero
meaning no correlation. Spearman’s rank order correlation is defined by Fruin (1980)
as a measure of the degree of the relationship between two ranked order variables.
Spearman’s Correlation was used in this research to identify the degree of correlation

between the 43 factors and the 8 success measures.

4.5.2 Statistical software used

Questionnaires were analysed using the SPSS package (Statistical Package for Social
Sciences), version 6.0 for Windows on PCs (Marija 1993). This was newly available
and was the standard version in the university. “SPSS is one of the, if not the, most
widely used and comprehensive statistical programs in the social sciences” (Bryman &
Cramer 1993, p. 16). This package permitted the 8x43 way correlation to be
attempted which was fundamental to this research. SPSS also made it possible to

select the most appropriate statistical tools from a comprehensive range.
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4.6 Sample description

Analysis of the responses to the introductory questions in the questionnaire gave a

picture of the body of respondents and projects on which this research was based.

4.6.1 The respondents

(a) Agerange of respondents:

Age Range No. of respondents
Less than 20 0

20-29 29

30-39 72

40 - 49 35

50-59

Over 60

Table 4.4 Age range of respondents

(b) Respondents' qualifications:

Qualifications No. of respondents
Secondary or less 9
Higher Diploma 32
Bachelor 71
Post-graduate 25
Other 6
Didn't answer

Table 4.5 Qualifications of reseponsents
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(c¢) Respondents' experiences:

Experience (years)

No. of respondents

No experience
Less than 1
1-4
5-14
15-25
More than 25

No answer

3
4
31
65
35

5

Table 4.6 Experience of respondents

(d) Respondents' roles:

Role No. of respondents
User 20
IT staff 86
Top management 21
Consultant 6
Supplier 2
Other 2
No answer i 7

Table 4.7 Roles of respondents in a given project

4.6.2 The organisations

Organisations participating in the survey are listed in Table 4.8. Some organisations

requested to be anonymous and were therefore classified as “other government

bodies”.

Retumed questionnaires indicated that people from varying positions of resp onsibility

and authority had participated in the survey. They commented on projects of varying

degrees of importance and on selected applications to which different technologies had
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been employed. The majority of respondents with higher qualifications were educated

in either the U.K. or the U.S.A.

Organisation name

Ministry of Finance & Economy
Ministry of Social Affairs & Labor

Ministry of Commerce & Industry

Ministry of Education
Ministry of Health
Ministry of Housing

Ministry of Development

Ministry of Water Resources

Ministry of Agriculture & Fisheries

Ministry of Civil Services
Ministry of Petroleum & Minerals

Ministry of Information

Diwan of Royal Court

Supreme Committee of Town Planing

General Telecommunications Organisation

Muscat Securities Market

Muscat Municipality

Oman Refinery Company
Central Bank

Sultan Qaboos University

Tender Board

Petroleum Development Oman

Other Government bodies

Table 4.8 List of organisations participating in the survey
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4.6.2 The projects

(a) The size

Size (£)

No. of projects

Small (1,600 - 16,000)
Medium (16,000 - 160,000)
Large (160,000 - 1.6m)
Not Sure

No answer

34

65

37
7

Table 4.9 Size of projects

(b) The degree of success

Table 4.10 represents the degree of success/failure of the respective projects as

indicated by the respondents on a scale of 1 to 5 (question 78 of the questionnaire).

Scale DEGREE OF SUCCESS NUMBER OF CASES
1 (GREAT FAILURE) 8
2 (FAILURE) 17
3 (IN BiSTWEEN) 41
4 (SUCCESS) 56
5 (GREAT SUCCESS) 18
no answer 4
TOTAL 144

Table 4.10 Degree of success of respective projects

Although from the point of view of the acquirers of IT systems, it would have been

ideal for all the cases to be successful, from the point of view of this research, it would

have been ideal to have an equal number of points in each of the 5 categories of Table .
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4.10. This would have been best for the purpose of establishing correlation lines.
However, the sample shows a bias towards the centre and the high success end though
there are still a reasonable number of points at the great failure end of the spectrum.
The data is therefore considered well enough distributed to permit valid conclusions to

be drawn,
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Ali Qassim Jawad (Ministry of Information)

Cranfield University
Tel: 600104
Fax: 601979

Factors for success for acquiring information technology

Dear

I am now in the final phase of PhD research. To complete my research, I would
greatly appreciate your assistance with this survey.

The results will be used for statistical purposes only, and contributors will remain
anonymous. I will, of course, be pleased to send you a copy of the overall results if

you would like to have them.

It is estimated that the fill-in time would be 23 minutes

Your role

Please specify one project with which you are personally familiar, and which has been
completed, Having selected one particular project please complete the questionnaire

accordingly.

May I take this opportunity to offer my grateful thanks for your-cooperation,

especially if you have assisted in either of my previous surveys.
Yours sincerely,

Ali Q. Jawad
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APPENDIX 4.2

Covering letter for the questionnaire- Arabic version
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The questionnaire- English version
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Project Questionnaire

Project title: Factors for Success in Acquiring Information Technology

Research objective

The acquisition of IT systems is not always completely successful.
Failures can be serious and often incur considerable cost. This research is
intended to find out what factors are critical in the outcome of IT
acquisitions. The research is aimed at producing guidelines to help
managers at all levels to acquire IT systems with greater chances of
success.

Researcher: Ali Q. Jawad (Ministry of Information)

Representing: R&D Management Centre, Cranfield University

Your role

Please specify one project with which you are personally familiar, and
which has been completed, Having selected one particular project please
complete the questionnaire accordingly.

If you come across a question which you feel is not applicable to your
project, please put "N/A" next to it.

-

Use of the information

Your answers will be kept completely confidential, and you will not be personally
identified in my report. Your answers will be used for statistical purposes only. If
you would like to receive a copy of the final report, please write your name and
address on the last page of the questionnaire.

Definitions

Information Technology (IT): The broad range of technologies involved in
information processing and handling, such as
computer hardware, software,
communications and office automation.

Acquiring IT: The whole process of adopting, implementing

and using information technology.
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Factors for success in acquirino IT

Name of your organisation (Optional)

...........................

THE QUESTIONNAIRE

.........................................................

Instructions: Please put a tick (v) in the box that corresponds to your answer. Only
one response is required for each question unless otherwise specified.

Section 1. Your background

Q.1

Q.2

Q.3

Q.4

Your qualification level? -

Secondary or less

Higher diploma

Bachelor’s degree

Post-graduate

Other (please specify)

Your background -

Technical

Management

Other (please specify)

Your age?

Less than 20

60 or more

- Male

- Female

...................................

-----------------------------------

Between 20 and 29
Between 30 and 39
Between 40 and 49
Between 50 and 59

U,
B
U,
.

mE

U,
P

Q.

Q.
I
s
U,
Qs
s

U,
0.

116

A. Jawad




Factors for success in acquiring IT Chapter 4: Development and application of the quantitative survey
Q.5 How many years of experience do you have with IT in general?

- No previous experience B
- Less than 1 year L.
- Between 1 and 4 s
- Between 5 and 14 .
- Between 15 and 25 s
- More than 25 years s

Q.6 How would you assess the degree of influence you had in the final decision to

go ahead with the project?
1 Noinfluence . Fairly influential s Decisive

Q.7  How would you describe your role in this project?

Your role Definition

- Operator / user: Staff who use a terminal as a O
regular part of their work, either
as data entry clerks, or to retrieve
information.

- IT/Computer staff Persons working full-time in Q.
IT/computer department, such as:
managers, advisors, engineers, analysts,
programmers or technicians.

Senior manager/user Senior level staff involved in either Da
IT decisions, or in using the output
of the system for management
purposes (e.g. Directors and above)

Independent consultant:  An individual employed by Q.
an external company for advising
on IT policy or implementation

IT supplier An employee of a commercial s
company supplying goods or
services to the organisation.

Other (please specify) -- P
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Section II. Project background

Instructions: The questions in this section refer only to the specific project you have
chosen.

Q.8  What type of equipment or system have you selected for this questionnaire?

Tick 1 or more
- Personal computers
- Mini-system
- Main-frame
- Image / Document processing system
- Database management system
- Local Area Network
- Wide Area Network

- Other communication system

oooooooo

(please specify )

o

- Telecommunication systems

(please specify )

- Other software o
(please specify )

- Not sure (|

Q.9  Which of the following categories best describes the application?

- It is an exploratory activity seen as having high potential
for the future. O

- It is an implementation of strategic importance to the organisation
which may introduce a radically new approach 1

- It carries out a key operational process which is essential to everyday

operations and without which the organisation could not function s

- It carries out a support function more efficiently which is

valuable but not critical .
Other category not listed above (Please specify) s
- not sure I P

118 A. Jawad



Factors for success in acquiring IT Chapter 4: Development and application of the quantitative survey

Q.10 Roughly how many people use the system, including operators and users at all levels?

- Less than 10 users mp
- Between 11 and 50 users !
- Between 51 and 100 users s
- Between 101 and 200 users .
- More than 200 users s
- Not sure P

Q.11 What, roughly, is the total cost of the whole project? (including, not only
hardware and software, but also buildings, staff, training etc.)

- Less than R.0. 1,000 O,
- Between R.O. 1,000 and less than R.O. 10,000 Dz
- Between R.O. 10,000 and less than R.O. 100,000 Qs
- Between R.O. 100,000 and less than R.O. 1 million Q.
. - R.O. 1 million or more O

- Not sure D99

Q.12 Compared to other IT projects in your organisation, would you consider this
project as:

a small sized project O,

a medium sized project .

a larée sized project s
This is the first IT project .

not sure D 99

Q.13 Was the project mainly intended to meet:

- Short term needs (next 12 months) EI]
- Medium term needs (1-3 years) mp
- Long term needs (more than 3 years) Ds
- not sure P9
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Q.14 How many in-house people were involved in the planning, development,

and implementation stages of this project?

- 3orless O,
- Between 4 and 9 people (I
Between 10 and 15 people O
Between 16 and 21 people Q.
More than 21 people s
Not sure U

Q.15 Did the introduction of this system cause any changes to the overall business
practices of the organisation?

- No change mp
- Minor change Q.
- Major change s
- Not sure (P

Q.16 Who first recognised the need for this project?

- Senior business management .,
- IT management [ P
- User Qs
- Independent consultant Q.
- IT supplier Ds
- Other (please specify) P
- Not sure D99

Q.17 Inthe order 1, 2, 3, rank the following criteria according to their criticality to
the success of the project. (1 means most critical, 3 means least critical)

- Quality (The technical reliability of the system) O
- Money (Completing the project within budget) O

- Time (Completing the project within the schedule) O
- Not sure D99
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Section III. Criteria assessment. i

Accepting the fact that the following criteria were important to the project in varying
degree, the purpose of this section is to determine the relative criticality of each factor
to the outcome of the project you have chosen.

Shighdy Extremely Not
entical critical
1 2 3 4 5
Q.18 How critical was it to complete the g4aagaag Q

project on schedule?

El
o
Q.19 How critical was it to complete the aaaaag d
U

project within the allocated budget?

Q.20 How critical was it that the adoption of aggogag |
this system would introduce
improvements to the way that the
organisation, or individuals did their
work?

Q.21  How critical was it to satisfy the D Oagaag

expectations of the user ?

U

Q.22  How critical was the system quality? d4aaag O O

(in terms of characteristics of the
system (memory capacity, disk space,
speed of response), and the accuracy of
the output)

Q.23  How critical was it that the system Quagag a

would be used as predicted after
implementation- in terms of frequency?

Q.24  How critical was the weight placed on gaogagoaag g

the evaluation carried out by your
organisation into the business aspects
of the suppliers’ proposals in deciding
to commit to the project? (e.g.
achieving benefits)

Q.25 How critical was the weight placed on Qaagdag |

the evaluation carried out by your
organisation into the technical aspects
of the suppliers’ proposals in deciding
to commit to the project? (e.g.
compliance with the technical
requirements of the project)
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Section I'V. Project Analysis

The following questions ask for information about your chosen project. There are a
total of 43 questions, divided into 5 sets. For each question tick one box to indicate
the degree to which you agree, or disagree, with the statement.

Set 1(of 6). Technological factors: Factors which concern hardware and software.

Notat Very much Not

all so sure

1 2 3 4 5 ?
Q.26  Was the technology bought "current" a4agag g

(not obscelecent) in terms of being still
supported by the manufacturer and not
about to be replaced.

Q.27  Was the technology bought ' D D D D D D

successfully used in a similar situation
known to you?

Q.28  Was the system easy to use? (i.e. by aogaaag M|

the users)

Q.29  Was the system capable of adapting to Ogaaag Q |
future requirements? (i.e. enhancement

of hardware and software)

Q.30  Was the system open? (able to aaadag Q

communicate with other systems
without major conversions)

Q.31  Was the software used commercially agag | 4

available without adaptation (off-the-
shelf)?

Q.32 Does your organisation have Ogdaag O |

documented IT standards to use?
Q.33  Did all parties involved (top Qagaag Q |
management, IT staff and users) meet
as often as required to discuss
developments on this project?

Q.34  Did your organisation have technical OQdgag a |

development capability, in terms of
Research and Development? (i.e. ro
assess, adapt, modify, and develop
relevant technology)
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Set 2(of 6). Organisational factors: Factors which relate to the structure of your organisation, the
capabilities, the availability of resources and general management of the organisation as a whole.

Notat VYery much Not

so sure
?

o o
0

all
] 2 3 4
Q.35 Did your organisation have previous OQQaga
experience with IT in general?
Q. 36  Did your organisation have sufficient goagag
budget to complete this project? (i.e. .
for training, support etc., in addition
to hardware/software purchase})

Q.37  Did your organisation have the Qouagaag O

necessary skilled manpower in-house
for this project? (i.e. to plan, manage
implement and use)

Q

Q.38  Were business/policy objectives of the Oagag ] |
organisation clearly defined at all
levels? _

Q.39  Was there a fully documented IT Qaagaan |

strategy for the organisation or
department? (i.e. where are we? where
do we want to go? and how will we get

there?)

Q.40  Was the IT strategy integrated with the Ogagag Q |
business plan/ long term policy of the
organisation?

Q.41  In general, did the organisation clearly aggaoaag Qa a

define responsibilities and delegation of
authority for individual managers in
reaching purchasing decisions?

Q.42  Was there one individual more than g | H

others who advocated the adoption of
new IT systems in general within the
organisation? (i.e. champion, change
manager, hybrid manager)
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Set 3 (of 6). Management Factors: Management factors concerning this particular project

Q.43

Q. 44

Q. 45

Q. 46

Q.48

Q. 49

Q.50

Q.51

Q.52

Were users (or user department/s)
involved in the definition, and
implementation of the system?

Was the top management supportive of
this project (i.e. attending meetings
and making necessary resources
available)?

Was the objective of the project
realistic in being understandable,
technically achievable and financially
affordable?

Was a feasibility or other assessment
study conducted before the final
commitment (i.e. business case, benefit
analysis , risk assessment, ...)?

Was there a pilot project (prototype)

before the final commitment or
implementation)

(i.e. a short practical assessment of
the project)?

Was a project manager appointed who
was given exclusive day-to-day
responsibility for this project as his first
priority? )

Was a structured project management
methodology used in this project? (i.e.
a recognised set of procedures for
managing the planning and progress
of the project)

Were the user requirements well
defined?

Were user requirements kept
unchanged once the implementation
phase started?

Was there sufficient time to complete
the project?

Not at Very much
all so

Quoaaad
Quoaaag

QaaaQ

goagauu

Quaad

Qoaaa

I I I O

Quaaao

Not
sure
?

U

O
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Q. 53

Q. 54

Q.55

Q. 56

Q.57

Chapter 4: Develo

Were all possible hidden costs
considered at an early stage of the
project? (i.e. backlog data entry,
training, lost time, extra manpower etc.)

Was a technical and commercial analysis
of potential suppliers carried out prior to
the final commitment?

Were users provided with all the
necessary training to use the new
system?

Were the technical staff provided with
all the necessary training to support the
system for the user departments?

Were all necessary terms included in
your contracts with suppliers? (i.e.
liability, warranties, delivery and
payment schedules etc)

t and application of thayjuantitativ
0

e myrvey

alt

naoao
onoaoo
noooo

Qauoaaad

Qaaaai

surc
?

Q

Set 4 (of 6). Human Factors: Factors relating to the experience and abilities of the people involved.

Q.58

Q.59

Q. 60

Q. 61

Q. 62

Did the top management have a broad
understanding or experience of IT? (i.e.
an appreciation of the potential
benefits and risks of applying IT to
business activities, and an ability to
communicate effectively with IT
professionals)

Were the IT managers familiar with the
organisational and user
business/strategic needs?

Were IT staff competent to provide
technical support for this new system?

Did the users have any previous
experience in using IT in general?

Did the users accept the system without
any resistance?

Notat Very much

all s0

nooaoQ

Qoo

B R
Qauoaaag

Qaaaaq

Not
e

O

A. Jawad
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Set 5 (of 6). External Factors: Factors which were outside your organisation, such as the actions of
the State, consultants and suppliers.

Notat Very much Not

all $0 sure
\ 1 2 3 4 5 ?
Q.63  Was there a good relationship between QO000ad |
your organisation and the IT supplier in
terms of mutual understanding of needs
and capabilities?
Q. 64 Was the supplier technically capable of Oggoagag a
delivering and supporting the system?
Q. 65 Was the advice of an independent Ogaoagagg 4
consultant used for this project?
Q.66  Were general regulations supportive of Ogggoaa d

acquiring IT ?

Set 6 (of 6). Data Factors: Factors relating to data management

Nc:zuaz Very much Not
1 2 3 4 5 ?
Q.67  Was the data required for input to the agogaag M| O
system available and in the right
format?
Q.68  Was the data required for input OQaQgag O O

correctly structured and validated?
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Section V. The outcome of this project

Thank you for working through to here. This is the last section! For each question
tick one box

Notat Very much Not
all 50 sure
4 5 ?

2 3
Q.69  To what degree was the project D D D D D D

completed on schedule?

Q.70  To what degree was the project gogagoaao O

completed within the allocated budget?

Q.71  To what degree did the adoption of this Qaagaog a

system have any beneficial impact on
the way the organisation or its
individuals did their work?

Q.72 To what degree were the users satisfied a09ggag |

with the system in terms of use and
productivity?

Q.73  To what degree did the system meet gaaoaao O

the expected quality? (in terms of
characteristics of the system (memory
capacity, disk space, speed of
response), and the accuracy of the
output?

Q.74  To what degree was the system used Oggoaao
after implementation?

Q.75 Looking back, when commitment was Qagao d
first made to go ahead with the project,
to what degree did it promise to be
feasible in terms of achieving the
expected benefits?

Q.76  Looking back, when commitment was Qoo M|

first made to go ahead with the project,
to what degree did it promise to meet
user technical requirements?
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Q.77 'This project

- was rated by you as a success. Q.
- was rated by you as a failure. P
- was killed, never impleménted or used D3

Q.78 Overall, how would your organisation assess the degree of success of this
project compared to other IT projects,

Least Most Not
successful suceessful sure
1 5

O 0O o0 o Qo 0

Q.79 Briefly, what is/are the main reason/s for your response to the above question
(Q78)? (This is an optional guestion)

ssecevansserasecssrnnnassssestsessrsssronnan Ly N S R TTEY P Y T sesesensserrvens ssesseese
----------- L Y Y P Y Y Y]]
camas sesccessromsnnces 4sseccsossvevncnnass sessscssesvccnsnnnss sssececssrscensnanses ssssesservsvanseanss ssecvrerann
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APPENDIX 4.4

The questionnaire- Arabic version
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CHAPTER §
ANALYSIS OF THE QUANTITATIVE SURVEY RESULTS
(PHASE 3B)

In Chapter 3 it was explained how qualitative data on the presence of factors and
measures in IT projects was gathered. The aim now is to identify which of the 43
factors were most important. This chapter presents the results of the statistical analysis

of the qualitative data which was carried out in three stages:

1. Use of Spearman’s Correlation to identify which of the 43 factors have

significant correlations with each of the 8 success measures.

2. Use of Partial Correlation to identify which of the correlated factors have direct
correlation with the success measures and which are indirectly correlated. This

identifies the superfactors.

3. Use of Spearman’s Correlation to identify which of the other factors have
significant correlation with each the above superfactors. This identifies the

subordinate factors.

5.1 Examples of the data

Tables 5.1 and 5.2 show examples of the distribution of the respondents’ answers for
two factors, indigenous skill level and Sufficient time for completion, in relation to one
measure (user satisfaction). In the first case the correlation is high and in the second

case it is low.
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MX04SATS User satisfaction by F12SKILL Indeginous skill
not at all very much
1 2 3 4 5] Row total
MX04SATS
1 3 2 3 8
not at all
2 3 4 5 1 13
3 2 4 3 11 1 21
4 5 4 6 24 21 60
very much so 5 3 8 16 27
- Column total 13 14 20 44 38
Number of Missing Observations: 15

Table 5.1 Distribution of respondents’ answers about user satisfaction (row) and
indigenous skill level (columu). For example, the top left box shows that there were
three cases where indigenous skill levels were very low and users were not satisfied
with the systems at all. Blank boxes mean zero. The correlation coefficient is 0.570 at
0.00 significance level (high correlation).
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MX04SATS User satisfaction by F27TIME Sufficient time
F27TIME
not at all very much so
Row total
1 2 3 4 5
[MX04SATS
1 1 3 4 8
not at all
2 3 1 4 5 13
3 1 4 7 7 3 22
4 1 6 13 25 15 60
5 3 6 4 14 27
very much so
Column total 5 15 26 43 41 130
Number of Missing Observations: 14

Table 5.2 Distribution of respondents’ answers about user satisfaction (row) and
Sufficient time for completion the project(column). For example, the bottom right box
shows that there were 14 cases where syfficient time was allowed to complete the
project and users were extremely satisfied with the systems. Blank boxes mean zero.
The correlation coefficient is 0.107 at 0.22 significance level (low correlation).
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5.2 Definitions of some statistical terms

5.2.1 Correlation coefficient:

Correlation coefficient is a numerical summary measure of the degree of correlation
between two variables. By definition the value of the coefficient must lie within the

range of -1 and +1. Where:

o Coefficient=+1 represents perfect positive correlation.
o (Coefficient=0  represents no correlation

o Coefficient=-1 represents perfect negative correlation

(Fleming and Nellis, 1991).

5.2,2 Significance Level

There is always some possibility that an apparent correlation coefficient could have
arisen by fluctuations in the random sampling. It is important to decide how low
probability of this occurring will be set in a research project. Most statisticians use a
significance level of 5% as the criterion, but values as low as 1% or 0.1% might be
needed if the consequences of the test could be very costly or crucial (Martin and Firth,
1983). Table 5.3 shows how Martin and Firth (1983) described different significance

levels

5.2.3 Confidence level

Confidence level is the range within which a population parameter is likely to lie as the
result of an experiment including sampling.
Confidence level = 1 - significance level
(e.g. 5% significance level = 95% confidence level).
Correlations with 0.05 or lower significance levels were considered significant for the

purpose of this research (Section 5.4).
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Significance level Description

5% Reject the null hypothesis with reasonable
confidence.

1% Reject with a high degree of confidence.

0.1% Reject with an extremely high degree of
confidence.

Close to 5% No reason to reject the null hypothesis but
no particular reason to accept it either.

No significance Accept the null hypothesis.

Table 5.3 Description of significant levels (Martin and Firth, 1983). The null
hypothesis is that there is no correlation.

5.3 Correlation between measures and factors

Table 5.4 shows Spearman’s correlation between the 43 factors and the 8 measures of
success. For key to codes see tables 5.5 and 5.6. Significant (5%) and highly

significant (1%) correlations are marked with * and **,

The 43 factor codes used by the researcher in SPSS are interpreted in Table 5.5. For
example, “FO1ICURNT” in SPSS output represents factor number 1 “Use of current
technology”, and “FO2PRVN?” represents factor number 2, “Use of proven
technology”. Table 5.6 represents the 8 success measures with their corresponding
SPSS codes.
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Factors for success in acquiring IT

FO1CURNT
FO2PRVN

FO3EASY

FO4EXPND
FOSOPEN

FOSAVAIL
FOTSTAKND
FOBCOMM

FOSTECDE
F10EXPER
T11FUNDS
F12SKILL
F13BUSOB
F141TSTR
F15BUSIT
F1E6RESPO
F17CHAMP
F18USRIN
F19MGTSP
F20PROBJ
F21FEASB
H?ZZPILOT
F23IPRMGR
F24HETHD
F25USREQ
F2EUNCHR
F27TIME

T2 BHDNCT
*FZQSUPAN
F30UTRAN
F31TTRAN
FI2CONTR
F33ITAWR
£34BSUND
SISTECAP
FIEUSRMA
FATUSRAC
F38SUPRE
F395UPCO
F40CNSLT
F41PBLIC
F42DATAV
F43DATVA

=== SPEARMAN

.3831*
.1236
.1858*
.1455
.1050
.0590
.0650
.0529
-1732
<1496
.2170*
.1360
37287
.3073%
.3460%
22643
.1534
.1291
286144
«3855**
-2480*»
.0723
-1470
.1977¢
227434
241374
+2410"r
+2629**
.1515
2112+
2777
.1285
22704
.1454
.21232*
.1510
0826
.2512%¢
.2330¢
.0679
-3078%
2867
+2945**
MX08B.EV

* - Signif. LE .05

CORRELATIONRN

-3516**
.1959*
-2618%*
224050
22383
.0494
.0787
.1570
-2012+*
<1534
+2729%"
22713
-4138*+
-2866**
-3410*+
23334
-1460
-1229
23919
<4522
-2645**
-0344
21776+
.1749
.3209**
23713
-2822e"
-3493"»
-2503e+
232422
.3628%*
L3736
2749
.3108**
+2989**
.2278+
-1441
23272+
-4044**
.0305
4455+
-3398e*
.3183**

MXO09T.EV
(P.benefit) (P.IT capb)

-.0102
-0664
23411
-1564
.0397
.3086"
.0845
02319**
-1596
.0657
.1680
.2595%»
.1824*
.1182
.0862
.0923

-.0778
.1495
.2242¢
<2374
.0675
.1415
.1689
-1830*
-2867%"
-2275*
-2220%*
23111%
-1288
-1188
-1983~
22924
-1649
-2489**
-1889+
.0872
-.2089*
+3090**
-3655+*
-0012
- 1850

".2638**
.2776%*

MXO01TIME

(Time)

** - Signif. LE .01

COEFFICIENTS - - -

.1462
.0934
32420
1952+
.1456
L2178
.0964
3027~
1415
.1189
23031
3867
L2364~
.1739
2574
.1890
.0985
L2272~
2173
.4201%*
.1919=
1110
.115%
L1122
.31482+
1162
.2987**
<3994
«2330*
3230+
2173+
.1854
L2422+
22972
2478+
<1863+
.4330%»
32030
.2411+
-.2564*
.1802
.1676
+2256*
MX02MONY
{Money)

-1643 -2484**
-1935* -1069
<4867+ 44124+
14545 .3468**
23491 +2635**
-2640%* -1605
.1426 .1888
22354%e -2606*
2642%* 4471
<1564 .2286%*
.2170* .1632
.3506** +4B42**
$3137* .2728%*
-3206** 24341
.2912%* .4710**
24452 23104
20266 .1659
.1413 .1952*
-2022+ -2370¢*
.3glge» '.3386"
.2408+* #3415+
.2308%" -2161*
.2560"* -2783++
£2914¢ 3641
£3300%¢ 139594+
2635 .2118*
-1200 -.0129
.4288%* .2866%~
«2896** +4235**
«2890%% 23845
#3055 +4680**
-2B61%+ $2893**
.2031* <4004+~
-4266** 24390
<4655+ 4427+
-2448** .1271
.312]** .1391
2686 23517
-2157* .2427*
-.0391 -.0190
-1340 .1534
2156+ -2254*
23110+ -4177%>

MX05QUAL MX03IMPC
(Perform) (Impact)

.2067+
.1445
<4563 %
3314+
22343
.1639
L2189
3075
.3385%
3223
26472
.5700%*
2347100
.4650%»
4324
.4060%¢
1614
.1953*
.2076*
23997
£3396*
33204+
.3080%
L3054
3406
.2285""
.1072
L3805
.4002e*
36908
.3651*»
.1599+
231169
23937
.4059+*+
. 2501+
L3204
22302
.1594
-.1152
.1851
.2353*
.3780¢*
MX04SATS
(User sats.)

-1675
3059+
4057
L3471
.2570**
.1477
.1500*
.30684*
.2204*
2224
.1953*
.4081900
235272
.4451**
5469+
.3884++
.1762
.0656
2641+
-2894 4+
.2516**
-1311
-1228
L1369
.2268*"
.1160

-.0276

L2117
-4020¢*
-3342*+
.422094
.2641%*
4261
.2769**
4118+
-31082*
.2113*
L3363
2962
.0461
.1250
223870+
.3962°%¢
MX07USE
(Use)

Table 5.4 Correlation berween the 43 factors and the 8 measures of success by using
Spearman’s rank order correlation - SPSS output. * represents significance level of

0.05 or lower, ** represents significance level of 0.01 or lower.
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SPSS code Factor

FOICURNT Use of current technology
FO2PRVN Use of proven technology
FO3EASY Easeof use

FOM4EXPND Enhancability of the system
FOSOPEN Open system interconnection
FO6AVAIL Off-the shelf software
FO7STAND Existence of IT standards
FOSCOMM Internal communication
FOOTECDE Indigenous R & D capabilities
F10EXPER Previous IT experience
F11FUNDS Sufficiency of financial resources
F12SKILL Indigenous skill level
Fi3BUSOB Clarity of business objectives
FI14ITSTR Existence of IT sirategy
F15BUSIT Existence of IS strategy
F16RESPO Organisational structure
F17CHAMP Presence of IT champion
F18USRIN User involvement

F1O9MFTSP Top management support
F20PROBJ Realistic project objective
F21FEASB Feasibility study

F22PILOT Piloting the project

F23PRMGR appointment of a project manager
F24METHD Use of project management methodology
F25USREQ Accurate statement of requirements
F26UNCHR Stable user requirements
F27TIME Sufficient time for completion
F28HDNCT Considering hidden costs
F29SUPAN Supplier analysis

F30UTRAN Provision of user training
F31TTRAN Provision of technical training
F32CONTR Comprehensive contract terms
F33ITAWR Top management IT awareness
F34BSUND IT managers business understanding
F35TECAP IT staff technical capabilities
F36USRMA User maturity

F37USRAC User acceptance

F38SUPRE Client-supplier relationship
F39SUPCO Supplier competence
FAQCNSLT Use of independent consultant
F41PBLIC Flexibility of general regulations
F42DATAV Data availability

F43DATVA Data validity

Table 5.5 Key to interpreting the SPSS codes used in Table 5.3 in terms of factor

titles

A. Jawad
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No. | Success measure SPSS code
1 Business feasibility MXO08B.EV
2 | Technical feasibility MXO09T.EV
3 ] Ontime MITIME
4 | Within budget M2MONY
5 | System performance MX05QUAL
6 | Impact M3IMPC
7 | User satisfaction M4SATS
8 | Actual use MSUSE

Table 5.6 Key to interpreting the SPSS codes used in Table 5.3 in terms of success
measures titles '

5.4 Comments on the results of the correlation calculations

5.4.1 Comments

1.

3.

Nearly all factors correlated at 0.05 or lower significance level (95% or higher
confidence level) in varying degree with one or more success measure. This
indicates that I'T acquisition is a complex process and nearly all factors
identified in the qualitative survey proved to be important. the idea of
identifying just a few highly significant factors, as project SAPPHO did for
R&D projects, can now be seen not to work. The situation with IT acquisition

is more complicated. .

Only one factor was found not to be correlated with any of the 8 success
measures, the presence of IT champion. This was not a surprising finding. The
concept of a champion does not exist in Oman. Moreover, this factor is one of
two factors (the other one is indigenous R&D capabilities) which were found
in the literature survey but were not identified in the field survey in Oman

(Section 3.2 above).

Indigenous R&D capabilities is the other factor which only was found in the

literature. The correlation which this factor showed should be considered
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carefully. The question which represented this factor in the questionnaire did
not probably reflect the actual meaning of R&D. The question stated:

“Did your organisation have technical development capability, in terms of
Research and Development? (i.e. to assess, adapt, modify, and develop

relevant technology)”.

It seems that respondents did not quite understand this question as anticipated
and felt that the capability of assessing or adapting IT could reflect R&D
capability. Therefore, answers to this question can be considered unreliable.
Since the question did not occur in the survey, the researcher made it up with
guidance from the literature, and then tried to test it in Oman. However, this
did not affect the final results of this research since the correlation level of this

factor vanished during further analysis.

4. There is only one significant negative correlation, which is between the “Within
budger’ and the “Use of independent consultant”. As noted in certain case
histories (Chapter 3), this negative relationship was generally due to an
inadequate provision for consultancy fees. This was due either to not
considering the consultancy fee at an early phase (initiation), or because
additional work was required from the consultant as the project developed for
which no budget was available. This factor has low correlation with other

SUCCEss measures.

5.4.2 The next step

The main finding of Table 5.4 is that the overall picture of correlating the 43 factors
with the 8 success measures is complex. Consequently, a further investigation of these
relationships was necessary in order to draw reasonable conclusions from the data-set.
Interdependencies among the factors were sought in order to simplify the picture

(Section 5.6).
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5.5 Reliability check on the correlation technique

A dummy data-set was created by using Random Number Generation (Excel). A
correlation analysis similar to the one used to generate Table 5.4 was applied with this

random data set. Table 5.7 shows the output of this.

- -- SPEARMAN CORRELATION COEFFICIENTS - - -
FO1CURNT .0126 .1483 -.1743* -.1088 -.0869 -.0825 .0518 -.0644
FO2PRVN L0316 .0034 -.08%3 .0728 -.0891 .0059 .0377 L1136
FO3EASY .0120 L1140 .1152 -.0566 -.0560 -.0244 .0059 -.0026
FO4EXPND .0742 L1325 -.0215 .0510 .0405 .0427 .0158 -.2136*
FOSOPEN .0032 -.0195 -.0500 -.0555 -.1243 -.0728 .0099 .0797
FOSAVAIL .0438 .0528 .0380 -.0046 .1074 -.029%5 .0018 -.0126
FOTSTAND -.0525 .0449 -.0364 -.1233 -.0406 -.0547 -.1182 -.0614
FOBCOMM L0390 -.0046 -.0127 -.0030 -.0571 -.0458 .1345 -.0763
FOSTECDE -.0675 .0387 L0666 .0397 .0369 -.0060 L0551 .0726
F10EXPER -.0535 .0365 -.0140 .1028 -.0464¢ -.0616  -.0915 -.0678
F11FUNDS -.1714* -.0075 .0602 .0761 -.1051 -.1704 .0729 -.0129
F12SKILL .0476 .0227 -.1354 -.0855 .0166 .0126 .0814 -.1118
F13BUSOB .0414 ~.0675 .0619 .0247 .0877 -.0023 .0408 .0497
F14ITSTR .0184 -.0296 .0839 -.0290 .0113 -.0903  -.0209 -.0531
F1SBUSIT -.0312 .2098* -.0384 .0513 .0666 .0932 .0398 -.0530
F16RESPO -.0882 .0419 -.1317 -.1173 -.0170 .1687 .0444 .0761
£17CHAMP .0618 -.0082 -.0074 -,0197 -.0127 -.0537 -.0384 21122
F1BUSRIN -,1100 ~.1038 L0136 -.0086 -.0734 ~.1421 .0495 -.105¢6
F19MGTSP -.0657 -.0587 .0441 .0838 -.0365 -.0260 .0215 .0434
F20PROBJI -.0225 -.1271 -.1466 -.0150 .1699* -.0168 -.0712 -.0165
F21FEASB .0456 .0092 .0785 -.0041 .0981 -.0561 .0896 .0076
F22PILOT .0192 L0252 .0227 -.0793 -.0997 -.0293 .0682 -.0328
F23PRMGR .0284 -.0897 .0645 L0134 -.0997 .0249 L0258 .0828
F24METHD .0863 .0243 .0543 -.0262 -.0053 -.0117 -.0087 -.0445
F25USREQ .0977 .0375 -.0065 -.0877 -.1065 -.0439 .0495 .0740
£26UNCHR .0878 .0955 .0748 .0116 L1172 .0101  -.0566 .1549
F27TIME L0211 -.0301 L1216 -.1413 .0044 -.0505 .0793 .0888
F28HDNCT -.1135 -.0061 .0856 -.0737 -.0718 -.0595 -.0677 .0754
F29SUPAN -.0381 .0855 L0006 .0561 L1172 .0708 .1043 .1992*
F30UTRAN .1522 -.0524 .0016 -.0196 .0554 .0310 .1124 -.1191
FI1TTRAN L0962 -.0823 -.0274 -.0230 .0958 -.0354 .1685* .0063
F32CONTR .0903 .1054 -.0878 L1167 .0721 .0908 .0210 .0145
F33ITAWR L0131 -.1358 =-.0346 .1023 .1942¢ .0358 -.0678 .0933
F34BSUND -.099%7 -.0107 .0681 .1206 -.1507 .0038 .0153 .0348
FISTECAP -.0357 .1780* -.0012 -.1103 -.1032 -.1385 .0319 .0596
F3I6USRMA .0255 L1011 -.0455 .0149 -.0359 -.0681 .0187 -.0480
F3TUSRAC .0016 -.0521 .1050 .0674 -.0391 .0927 -.1481 .1399
F38SUPRE -.0662 .0005 .0955 -.0165 .0653 -.0821 .0739 -.0325
£39SUPCO -.0271 -.0814 .0287 -.0019 -.0003 L1711 -.0874 .0006
F40CNSLT .1158 -.0133 -.0892 -.0841 .0406 -.0280 .0019 -.1095
F41PBLIC .0031 -.0797 -.1647* -.0261 .0783 -.0405 L1703+ -.0777
F4 2DATAV -.0073 -.0217 .0255 -.0892 -.0140 -.0654 .0862 -.0288
£43DATVA -.0536 L1114 .1047 -.0810 .1122 .0056 -.0606 -.0632
MX08B.EV MXO09T.EV MXO1TIME MX02MONY MXO0SQUAL  MXO3IMPC MX04SATS  MXO7USE
(P.benefit) (P.IT capb) (Time) {Money) (Perform) (Impact) (User sats.) (Use)
* - Signif. LE .05 *% - Signif. LE .01

Table 5.7 SPSS output - Reliability check. Spearman’s rank order correlation
between the 43 factors and the 8 success measures based on a dummy randont number
set of data. * represents significance level of 0.05 or lower. ** represents
significance level of 0.01 or lower.

157 A. Jawad



Factors for success in acquiring IT Chapter 5: Analysis of the quantitative survey results

There are only 11 correlation coefficients with 0.05 or lower significance level, while in
Table 5.4 shows 239 coefficients with such a significance level. We would expect
something like 11 false correlations at 5% level, which is what we got. It can be
concluded that the sample of 144 questionnaire was a large enough sample. A much

smaller one would not have given such good results.

5.6 Derivation of superfactors

5.6.1 Methodology (partial correlation)

Kendall (1948) and Siegel (1956) commented that in interpreting an observed
dependence between two qualities we are constantly faced with the question of
whether an association or correlation of A with B is really due to the associations or
correlation of each with a third quality. If one has observed a high correlation between
variables A and B, this might be due to correlations between A and C, and B and C.
Hence, when this effect of the variable C is controlled (take-off the effect of variable
C), we may observe no significant correlation between variables A and B. Kendall
(1948) illustrated this in the following example: “If there appears a significant
correlation between mathematical and musical abilities in a number of subjects, the
question arises whether this may be attributable to the correlation of each with some

more fundamental quality such as intelligence”.

In the theory of statistics, this kind of problem leads to the theories of partial
association or correlation which attempt to decide the matter by considering a sub-

population in which the variation of the third variable (C) is eliminated.

In this research, partial correlation was used to discriminate factors which directly
correlated with success (superfactors) from those with no direct correlation. This
approach allowed the 43 factors to be condensed into a smaller and more manageable

number of categories which could be interpreted in a more useful way.
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5.3.2 Results

Partial correlation was conducted for each of the 8 success measures, and 15

superfactors were derived.

The process is outlined below. the process for success measure 1 is shown in detail as
an example of the methodology utilised. The detailed statistical results of the success

measures are available in Appendix 5.1.

Success Measurement 1 - Business feasibility
Using Spearman’s Correlation 24 factors were shown in Table 5.4 to be correlated

with measurement 1 (Business feasibility-coded as MX08B.EV) at a significance of
.05 or less. The highest comrelation was “Stable user requirements™-No. 26 (see Table

5.8).

When the effect of this factor (Stable user requirements) was controlled (i.e. the effect
of this factor was taken-off), the number of significant factors was reduced from 24 to

4 with the highest being “Use of project management methodology” (table 5.9).

When this factor (Use of project management methodology) was then used as a

control factor, no more factors emerged as significant (table 5.10).

This indicated that a grey area had been reached where no more useful correlation will
occur whilst some negative correlation will occur due to controlling a large number of
factors (i.e. taking-off the effect of all significant positive correlations). It was
therefore possible to conclude that all other factors depended on these 2 factors ,

which were then regarded as superfactors.
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- -- SPEARMAN CORRELATION COEFFICIENTS - - -
FO1CURNT L3831+
FO02PRVN .1236

« |FO3EASY .1858*
FO4EXPND .1455
FOSOPEN .1050
FO6AVAIL .0590
FO07STAND .0690
FOB8COMM . 0529
FO9TECDE L1732
F10EXPER .1496
F11FUNDS .2170*
F12SKILL .1360
F13BUSOB .3728**
F14ITSTR .3073**
F1SBUSIT .3460*"
F16RESPO L2643
F17CHAMP .1534
F18USRIN L1291
F19MGTSP .2861**
F20PROBJ .3855**
F21FEASB .2480**
F22PILOT .0723
F23PRMGR .1470
F24METHD L1977
F25USREQ .2743*"
F26UNCHR .4137** (the highest)
F27TIME .2410*"
F28HDNCT .2629**
F29SUPAN .1515
F30UTRAN .2112¢
F31TTRAN L2777 x>
F32CONTR .1285
F33ITAWR L2704+
F34BSUND .1454
F35TECAP L2132+ i
F36USRMA .1510
F37USRAC .0826
F38SUPRE .2512*
F39SUPCO .2330*
F40CNSLT L0679
F41PBLIC .3078%*
F42DATAV .2867**
F43DATVA .2945**

MX08B.EV
{percieved benefits)

Table 5.8 Selected data from Table 5.4, showing correlation between the 43 factors
and success measurement 1 (Business feasibility) - SPSS output
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--- PARTIAL CORRELATION COEFFICIENTS - - -

Controlling for.. F26UNCHR
MX08B_EV

FO1CURNT .0206 4

FO02PRVN -.1694

FO3EASY .2338

FO4EXPND .1481

FOSOPEN .1399

FO6AVAIL -.1581

FO7STAND .2297

FO8COMM .0494

FO9TECDE -.1482

F10EXPER -.0419

F11FUNDS .0942

F12SKILL .0615

F13BUSOB .3249*

F14ITSTR L1716

F15BUSIT .2708

F16RESPO .2314

F17CHAMP .1549

F18USRIN .2551

F19MGTSP .3266%*

F20PROBJ L1744

F21FEASB .2579

F22PILOT -.1807

F23 PRMGR .1461

F24METHD .3662* (the highest)

F25USREQ .1513

F27TIME .0685

F28HDNCT .3660*

F29SUPAN .0183

F30UTRAN .0550

F31TTRAN .2048

F32CONTR .1575 -

F33ITAWR .1578

F34BSUND .0731

F35TECAP . 0455

F36USRMA -.1621

F37USRAC -.0924

T38SUPRE .1786

F39SUPCO .2709

F40CNSLT .2657

F41PBLIC .2268

F42DATAV .0047

F43DATVA .0603

Table 5.9 Partial correlation between the 42 factors (excluding factor 26, “stable
user requirements” ) and success measurement 1 (Business feasibility).
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--- PARTIAL CORRELATION COEFFICIENTS - - -
Controlling for.. F26UNCHR F24METHD
MX08B.EV
FO1CURNT .1347
FO2PRVN -.1892
FO3EASY .1591
FO4EXPND .0760
FOSOPEN .0976
FO6AVAIL -.0621
FO07STAND .0073
F08COMM -.1161
FO9TECDE -.2085
F10EXPER -.1059
F11FUNDS -.1150
F12SKILL -.0635
F13BUSOB L2276
F14ITSTR -.0678
F15BUSIT .0875
F16RESPO .0884
F17CHAMP .0091
F18USRIN .1848
F19MGTSP .1811
F20PROBJ .0252
F21FEASB .0682
F22PILOT .2180
F23PRMGR -.1737
F25USREQ ~.0142
F27TIME .0958
F28HDNCT .2516
F29SUPAN -.1559
F30UTRAN -.1388
F31TTRAN .0796
F32CONTR .0313
F33ITAWR .0140 .
+34BSUND -.0742
F35TECAP -.0058
F36USRMA -.1967
F37USRAC -.1197
F38SUPRE 1169
F39SUPCO 2744
F40CNSLT .2417
r41PBLIC L1179
F42DATAV .0617
F43DATVA .0348
* - Signif. LE .05 ** - Signif. LE .01 (2-tailed)

Table 5.10 Partial correlation between the 41 factors (excluding “stable user
requirements” and “use of project management methodology” ) and success
measurement 1 (Business feasibility).
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In summary, the two superfactors which emerged for this measure (Business

feasibility) were:

e Stable user requirements

e Use of Project management methodology

Measurement 2 - Technical feasibility

Table 5.11 summarises the partial correlation process for this measure. Different

cycles of correlations as explained above are called “rounds” in the table.

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 33 Realistic project objective
2 7 Clarity of business objectives
3 2 Stabl i 1S
4 0 ::

Table 5.11 The derivation of superfactors for “technical feasibility” .

Measurement 3 - On time

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 21 Supplier competence
2 6 Off-the-shelf software
3 3 Client-supplier relationship
4 1 Ease of use

Table 5.12 The derivation of superfactors for “on time" .

Measurement 4 - Within budget

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 27 User acceptance
2 12 Considering hidden costs
3 1 Off-the-shelf software

Table 5.13 The derivation of superfactors for “within budget” .
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Measurement 5 - System performance

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 35 Ease of use
2 4 wEﬁhancabilit of the system
3 0 e

Table 5.14 The derivation of superfactors for “system performance” .

Measurement 6 - Impact

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 34 Indigenous skill level
2 10 Ease of use
3 0 o

Table 5.15 The derivation of superfactors for “impact”.

Measurement 7 - User satisfaction

Round No. of significant | Factor with the highest correlation
factors (superfactor)
1 36 Indigenous skill level
2 15 Ease of use
3 5 Provision of user training
4 1 Realistic project objective

Table 5.16 The derivation of superfactors for “user satisfaction” .

Measurement 8 - Actual use

Round No. of significant | Factor with the highest correlation
factors {superfactor)
1 23 Existence of IS strategy
2 Supplier competence
3 1 Use of proven technology

Table 5.17 The derivation of superfactors for “actual use”.

A. Jawad
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The results of tables 5.11 to 5.17 are summarised in Table 5.18.

Success measure Superfactor

Business feasibility 1. Stable user requirements

2. Use of project management methodology

Technical feasibility Realistic project objective
Clarity of business objectives

Stable user requirements

On time Supplier competence
Off-the-shelf software

Client-supplier relationship

Lol S Al o B

Ease of use

Within budget User acceptance
Considering hidden costs

. Off-the-shelf software

woN -

System performance 1. Ease of use

N

Enhancability of the system

Impact Indigenous skill level

N

Ease of use

User satisfaction Indigenous skill level
Ease of use
Provision of user training

Realistic project objective

Actual use Existence of IS strategy

Supplier competence

el L el B S

Use of proven technology

Table 5.18 Success measures and their superfactors
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5.4 Inter-factor relationships- derivation of subordinate factors

5.4.1 Methodology (Spearman’s correlation)

Under partial correlation, factors which were strongly correlated with a success
measure and a superfactor disappeared when the superfactor was held constant. The
presence of superfactors in a project thus implies also the presence of other factors
which are associated with them. The next step is to identify these other factors.
Spearman’s correlation was applied to each of the 15 superfactors with the remaining
42 factors. Inter-relationships among the superfactors themselves were also identified.
For elimination purposes, factors with > .40 correlation coefficient and a .05
significance level or less were selected as closely correlated and called subordinate
Sfactors. These values are considered acceptable in social science research (Fruin
1980), Guilford (1956). Fruin quoted some researchers who adopted the table below

(5.19) for correlation coefficient description.

Correlation coefficient Description of the relationship

0.2 Slight; almost negligible relationship

02-04 Low correlation; definite but small relationship
04-0.7 - Moderate correlation; substantial relationship
0.7-0.9 High correlation; marked relationship

0.9-1.0 Very high correlation; very dependable relationship

Table 5.19 Description of correlation coefficient

5.4.2 Results

The detailed statistical results for identifying the subordinate factors are available in
Appendix 5.2. Table 5.20 represents the results. Only factors with correlation

coefficients of 0.40 or greater are shown.
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Factors for success In acquiring IT

No. Superfactor Correlated with Correlation
(Subordinate facior) coefficient
Use of proven technology Enhancability of the system 42
2 Ease of use Enhancability of the system 62
Feasibility study 41
Realistic project objective 40
3 Enhancability of the system Ease of use .62
Open system interconnection 54
Proven technology 42
4 Off-the-shelf software (none)
5 Indigenous skill level IS strategy 46
IT strategy 46
Technical capabilities of IT staff 44
R&D capabilities 43
User previous experience 42
Previous IT experience 42
Provision of technical training 41
Sufficiency of financial resources 40
6 Clarity of business objecti<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>