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SUMMARY 
When organisations acquire IT systems the result is often costly failure. This research offers a 
structured approach to the successful management of acquisitions. Information was gathered 
from a large number of successful and unsuccessful cases. The importance of defining 
“success” for each case was discovered and eight measures of success were found. Forty-three 
factors were found which influence the occurrence of success. Fifteen of these were found to 
dominate and were called the superfactors. It was found that IT acquisitions follow a regular 
process, and pass through three distinct phases: initiation, implementation and service. 
Different success measures and factors were found to be critical in the different phases. A way 
to apply the findings to the management of individual projects is outlined. 



SUCCESSFUL ACQUISITION OF IT SYSTEMS 

An examination of the IT acquisition process, and the factors which promote success or 
failure. 

INTRODUCTION 
The acquisition of a new Information Technology system is often very expensive and 

risky. Systems sometimes fail entirely to provide the expected benefits, or they may commit 
an organisation to a particular approach that can be very costly to change if it proves to be 
inappropriate. IT disasters occur on projects of all sizes. The attempted computerisations of 
the London Stock Exchange and of the London Ambulance Service were well-publicised 
examples of very costly failures, where the new computerised systems had to be abandoned. 

This research has identified the factors associated with success or failure in the 
acquisition of IT systems, and presents guidelines to assist organisations planning to acquire 
IT systems. The research is based on the empirical study of a large number of different IT 
acquisitions which were made by government departments in the Sultanate of Oman. 

Exploratory case studies 
Three acquisition cases were examined in a some detail as case studies. These 

provided background understanding of the topic to inform the research, but are only reported 
in summary form here, to illustrate the types of problem that occur. 

In one case 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. In another case a system 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 bought, but within only six months the supplier announced that 
their pioneering model was being discontinued and would be replaced by a second generation 
model. This model used more standard tapes, and the special tapes needed for the model just 
bought would no longer be supplied. In the third case a system intended as a comprehensive 
database and installed at a hardware cost of ;E30,000 was finally used only as a word 
processing system for 6 users. 

The.application of improved knowledge to future IT acquisitions would result in 
significant financial savings and performance improvements. The cost of installing the system 
in the second case above was El.2 million, and it will be even more costly to replace than its 
original purchase price. 

One particular comment may be made on the basis of the exploratory studies. A 
generally poor understanding of IT among senior business managers often led to technical IT 
managers playing the most significant role in the IT acquisition process. However, many of 
these IT managers did not posses a broad management background and many 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. 

Acquisition and purchase 
Acquisition through purchase is the most common mechanism for introducing new IT 

systems to organisations. Hardware or software purchased is sometimes installed and brought 



into use by the purchasers, and at other times partial or full implementation is 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 an 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. The total process includes the adoption, implementation and use of an information 
technology system. 

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. Only a few 
from adjacent fields, such as Information Systems and Organisational Buying Behaviour, 
turned out to be of direct importance. None of the work was comprehensive or applied 
specifically to the field of IT acquisition. It therefore appeared that this research could be 
undertaken from first principles. 

The research plan 
The success factor approach was adopted, and consisted of two main stages: 

A) By interviewing a large number of people involved in IT acquisitions we identified a 
list of candidate success factors, which were thought to influence the outcome of IT 
acquisition projects. 

B) By measuring with a questionnaire the degree to which each of the above factors was 
present in a large number of IT acquisitions of different degrees of success, we set out 
to identify by correlation which were the most important factors. 

It became apparent as the first stage progressed that the definition of “success” is a 
major factor in IT acquisitions. A new objective therefore arose, which was to develop means 
of measuring success. We decided to add to stage A) the task of compiling a list of success 
measures. 

The two stages of the work will be referred to as the qualitative survey and the 
quantitative survey. The research plan is summarised in Table 1. 



Table 1. The research plan. Terms used in the table are explained in the appropriate 
sections below. 

STAGES ACTIONS OUTCOMES 
A) Qualitative 1. Semi-structured 1. Candidate success 

survey interviews factors 
(Interviews) 2. Content analysis 2. Measurements of 

3. Reliability tests success 
a. Inter-rater test 3. Phases of IT 
b. Expert opinion acquisition 

4. Project players 
B) Quantitative 4. Questionnaire 5. Superfactors and 

survey design Subordinate factors 
(Questionnaire) 5. Pilot surveys 

6. Main survey 
7. Statistical analysis 

Discussion and 8. Discussion and 6. The Success Map 
Synthesis interpretation of 7. The Success Table 

the results 8. Guidelines for 
9. Application of the acquiring IT 

results 

THE QUALITATIVE SURVEY: CANDIDATE SUCCESS FACTORS AND SUCCESS 
MEASURES 

Survey technique 
This survey was carried out using the semi-structured interview technique. The survey 

techniques used were first pilot-tested on 9 people, resulting in minor changes to the wording 
of some questions. 

Thirty-three people involved in IT acquisitions were then interviewed for an average 
of 75 minutes each. Most interviewees were IT managers, but two ministers and a number of 
managers of other departments were included. They were each asked to select as a basis for 
discussion a single recent project in which they had been directly involved. Most of the 
projects had been completed. It happened that roughly half the projects were considered to be 
successful and half unsuccessful, which was a suitable balance for our purposes. 

Interviewees were sent a briefing paper in advance, which explained the research 
objectives and included the following agenda: 

1. Respondent’s background 
2. Experience of one system on which the discussion would be based 
3. Defining success 
4. Success and failure factors 
5. IT acquisition planning (IT strategy, parties involved, process of acquisition) 
6. IT acquisition decision making 

Respondents generally found the briefing paper useful as a means of concentrating 
their thoughts in preparation for the interview. 



A more detailed prepared agenda was used by the interviewer so that all interviews 
had a similar format, to help with the analysis. This agenda was not seen by the interviewees. 
No possible factors or success measures were suggested by the interviewer. A number of 
open-ended questions were included 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 interviews were all tape-recorded to facilitate content analysis. 

Con tent analysis 
This process consisted of listening to the interview tapes and grouping similar 

statements and opinions systematically together to form success factors. (see Adams and 
Schavaneveldt, 1985). Then descriptive headings were composed for each group of statements. 
The process was repeated until no new categories emerged and all statements or opinions 
from all interviews fitted into a category. 

For example, the following three quotations were grouped together to produce a factor 
called provision of user training. 

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

A similar procedure was followed to derive success measures. The following 
quotations led to 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 “. 

Reliability of the content analysis: inter-rater check 
A second rater, who was familiar with content analysis, reviewed the tapes of four of 

the interviews chosen at random and repeated the content analysis for these. The numbers of 
success factors identified by the researcher and by the second rater are shown in table 2. 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”. The second rater found the same factors as the researcher, but fewer of 
them: the researcher had conducted the interviews and so had more insight into the way the 
interviewees were thinking, and in some cases had listened to the tapes more than once. 



Table 2. Inter-rater reliability test for factors. Number offactors found by the 
researcher and second rater in 4 randomly selected tapes. 

Tape Factors found Factors found New 
(researcher) (second rater) factors 

1 17 13 0 
2 22 16 0 
3 18 11 1 
4 25 22 0 

One factor (ease of use) was identified by the rater but not by the researcher, but this 
factor was identified by the researcher in other tapes and would therefore not have been 
missed in constructing the final.list. 

The Content Analysis was therefore considered to have produced reliable results. A 
similar inter-rater check was carried out on the list of success measures. 

Further reliability test - expert opinion 
Expert opinion was used also as a method of checking interview results. The six 

experts were the head of the IT steering committee of a British university; an IT audit 
commissioner for the UK government sector; a senior IT and management consultant; a 
senior Omani IT management advisor for a government body, the head of an Omani computer 
and communication department, and a senior Omani IT user. 

These experts were asked to verify: 

1. That the wording of the titles and definitions of each of the 41 success factors and 8 
success measures was a fair representation of the statements made by interviewees. 

2. That each of the 41 factors and 8 success measures were independent of each other in 
terms of content. 

3. That they could think of no other factors or measures not included in the list. 

4. That each of the 8 success measures belonged to the assigned phase of acquisition 
(explained below). 

An iterative consultation process was used. Each expert was asked 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. After a third round general agreement was reached. 

This technique led to the rephrasing of 17% of the factors and 25% of the measures in 
order to clarify their meanings. No new factors or measures were suggested and none were 
deleted. 

Survey results 
Factors for success 

Forty-one factors influencing the outcome of IT acquisitions were found from analysis 
of the interviews. Two additional factors were found in the literature but not in our survey 
(indigenous R&D capabilities and presence of IT champion). These were added to the list, 
producing the final list of 43 factors shown in Table 3. We argued that the extra two factors, if 
wrong, would be found to be unimportant in the quantitative phase of the research. 



Table 3. The@nal list of 43 candidate success factors. 

I 1 CANDIDATE SUCCESS FACTORS 
RS 

4 1 Enhancability of the system I 

21 Feasibility study 
22 Piloting the project 
23 Appointment of a project manager 
24 Use of project management methodology 
25 Accurate statement of requirements 
26 Stable user requirements 
27 Sufficient time for completion 
28 Considering hidden costs 
29 Supplier analysis 
30 Provision of user training 
3 1 Provision of technical training 
32 Comprehensive contract terms 

HUMN FACTORS 
33 Top management IT awareness 
34 IT managers business understanding 
3 5 IT staff technical capabilities 
36 User maturity 
37 User acceptance 

EXTERhUL FACTORS 



3 8 Client-supplier relationship 
39 Supplier competence 
40 Use of independent consultant 
41 Flexibility of general regulations 
42 Data availability 
43 Data validity 

The 43 factors were grouped under 6 headings in Table 3 : Technological, 
Organisational, and so on. This was done only to help present the 43 factors in a systematic 
order, and has no other significance. Some factor names in the list are self-explanatory, other 
are not. Associated with each factor is a definition, which explains in more detail the meaning 
the factor. The definitions are listed in Appendix A. 

The number of factors identified as being associated with success in IT acquisition 
projects was quite large. The next phase of the research was intended to rank the factors in 
order of importance. 

Comprehensiveness of the factor list 
The list of factors presented here is thought to be comprehensive. On average one 

interview found 20 out of the total of 41 factors. From this it can be argued statistically that 
seven interviews would probably have been sufficient to find all the factors, and that it is very 
likely indeed that 33 interviews would find them all. We believe that this concept of 
comprehensiveness in a factor list is novel and important, and we will prepare a separate 
publication on this. 

Measures of success 
Content analysis also identified the 8 success measures listed in Table 4. 

Table 4. The 8 success measures found. 

No. Success Measure 
1 Business feasibility 

1 2 1 Technical feasibility I 

Definitions of each of the measures are given in Appendix B. There is a high 
probability that the 33 interviews identified all the measures. 



DISCUSSION RESULTING FROM THE FIRST PHASE OF THE RESEARCH 

Defining success for a project 
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. In IT acquisitions success may 
mean different things to different people, or may be defined differently from one project to 
another. Having compiled the list of success measures which is shown in Table 4, we needed 
to decide how it should be used. This led us to introduce the following two new concepts. 

Phases of an IT acquisition, and milestones 
The survey had included questions about the process of acquisition. We formed the 

view that any IT acquisition project goes through three phases, which we have named 
initiation, implementation, and service. The IT system must first be considered and 
purchased (initiated), then implemented before it can provide any benefits to the users 
(service). Figure 1 shows activities that can occur in each of the three phases. 

Phase 1 
Initiation 
Recognition of need 
Develop specification 
Invitation to supply 
Evaluation of offers 
Adoption decision 
Selection 

Phase 2 
Implementation 
Application design 
System development 
Training 
Installation 
Testing 
Acceptance 

Phase 3 
Service 
Financial benefits 
Functional benefits 
Impact on organisation 
Impact on individuals 
User satisfaction 

Figure I. Phases in the IT acquisition process. 

Two high quality milestones are shown in Figure 1: signing the contract with the 
supplier, and the acceptance test. These are both very definite in time and can not be 
withdrawn. They signal total commitment to the next phase. The contract may be for 
hardware or software which is worth much less than the effort commitment which follows, but 
the hardware or software purchased defines the nature of the project, and commits the 
following effort. Acceptance tests are normal practice in Oman, where users confirm that the 
system is functional according to their specifications. 

Linking the success measures with the phases 
Success in IT acquisition can not easily be quantified by a single measure. The key to 

the situation is that different success measures apply to different phases of the acquisition. 
Figure 2 shows how we have allocated the success measures of Table 4 to the different 
phases. 



I Initiation I* 
Business feasibility 

Technical feasibility 

Implementation 

On time 

Within Budget 

System performance 

Service 

Impact 

User satisfaction 

Actual use 

Figure 2. Allocation of success measures to phases 

The initiation phase is judged solely by what the system promises to deliver in terms 
of business feasibility and technical feasibility. The implementation phase is judged on 
whether the system is brought to a functioning state as expected, and the service phase is 
judged on whether the system then provides actual benefits for the organisation. 

Perception of success can depend on the viewpoint. A few uncompleted projects were 
included in the survey. Respondents rated these as successful or unsuccessful on the basis that 
they had reached a point which allowed an assessment to be made. A project in the 
implementation phase was perceived by one interviewee to be successful because the 
feasibility study indicated that it was going to achieve the intended benefits and meet user 
technical requirements. These were the measures by which the phase seen by that person was 
judged by that person. 

Players and team work in IT acquisitions 
Standard marketing theory tells us that when something is sold to a large organisation, 

a number of different roles are involved. During the interview process our attention was 
drawn to the importance of considering the different roles played by people in an acquisition. 
The interviews had included questions about parties involved, and we were able to identify 
three main roles. We coined the term players to describe them, and the players were: 

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 found from the interviews to have been initiated by senior 
managers or IT managers, with the IT managers being the most influential in decision making. 
The role of lower level users was generally confined to assistance with the initial 
specification. 

Different players are concerned with different parts of the process shown in Figure 2, 
which explains why some people describe a project as a success, while others describe it as a 
failure. 

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. 



DEVELOPMENT OF THE QUANTITATIVE SURVEY 
The aim of the questionnaire was to collect data from a large number of projects to 

quantify the degree of association between each of the 43 success factors and each of the 8 
success measures. The questionnaire asked closed questions to force all respondents to 
answer the questions with answers that could be collated. 

Respondents were asked to select one specific project which had been completed, and 
to answer questions based solely on that project. Much effort went into making questions as 
short as possible, complete, and easy to read. 

Operationalisation of the factors and measures 
Operationalisation is the process through which each factor was represented by a 

question in a quantitatively measurable way. A typical question was arrived at through the 
following steps: 

From the semi-structured interviews the following statements had been gathered by 
content analysis: 

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.” 

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.” 

These statements had produced a factor which was called top management support 
and which was defined as “the degree to which top management is involved in the progress of 
the project and the necessary resources are made available”. 

In order to ask about the presence of this factor, the question illustrated in Figure 3 
was constructed in the questionnaire. 

Not at Very much 
all so 

Not 
SUE 

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

Figure 3. An example question in the questionnaire. 

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

The ranged “tick-box” format prompted respondents to answer simply and objectively 
and simplified subsequent analysis. The questions were all posed to require a graded response 
on a scale of 1 to 5, representing the presence of a factor on the scale “not at all” to “very 
much so”. The questions were all put in this same format because it had been found in a pilot 
survey that respondents were not comfortable if the response scale was different for different 
questions: they needed as much time to read each response scale as to read the question itself. 



The particular format “not at all” to “very much so” was decided upon after trying several 
formats. 

Coverage of the Questionnaire 
The questions were divided into sections: 
The first section of 7 questions asked about the respondent’s qualifications, 

experience, role and influence. This allowed the group of respondents to be described as a 
whole. 

The next 10 questions established the type of technology, size and importance of the 
selected project. This helped the respondent to concentrate on one particular project. 

Two sections asked for the core data needed to correlate factors with measures. 43 
questions asked for the degree to which each of the 43 factors of table 3 was present in the 
selected project, and 8 questions measured the degree to which each of the 8 success measures 
was fulfilled in the project. 

Finally three questions asked for the respondent’s view of the overall success of the 
project. 

Filter options (not sure and not applicable) were used to exclude a respondent from a 
particular question sequence if those questions were irrelevant to them or they did not feel 
able to answer them. 

The questionnaire was translated with blind checks into Arabic to permit people with 
little or no knowledge of English, yet actively involved in IT projects, to participate in the 
survey. In practice most preferred to work with the English version. 

Pilot application of the questionnaire 
A first group of twenty five participants were asked to fill in the questionnaire in the 

absence of the researcher and to take note of any items which they had difficulty with. 
Immediately afterwards they were interviewed to identify questions which were difficult to 
answer. The completed questionnaires were reviewed in order to discuss items not answered 
or answers that appeared inaccurate or inconsistent. A few questions which were difficult to 
read or understand were identified in this way and were reconstructed. The questionnaire 
including these modified questions was then tested on another group of 12 people. 

Most of the respondents commented that they considered the questionnaire to be well- 
structured and phrased, and easy to complete. They were able to fill it in easily without the 
researcher being present. 

Taking all the answers together, there was a good spread of data across the five-point 
scales. This was taken to indicate that the questions were well understood and that it would 
be possible to produce significant results with the data to be gathered. 

THE MAIN QUANTITATIVE SURVEY 

The sample 
The questionnaire was then filled in by 144 individuals with experience of the IT 

acquisition process at various levels of authority and responsibility. They worked in 32 public 
organisations in Oman which had substantial histories of involvement in IT acquisition. 

Each organisation was provided with 6 questionnaires. IT directors were asked to fill 
in a questionnaire themselves and to nominate other potential participants who were actively 
involved in different roles in the acquisition process. Some of the nominated people were 
approached by the researcher rather than IT directors. The response rate was 75%. This high 



response may reflect interest in the topic and the quality of the questionnaire after its thorough 
development. 

Statistical analysis techniques 
The term ‘correlation’ is normally taken to apply to linear variables, i.e. continuous 

variables that can be measured on physical scales, such as height or weight. The data gathered 
in this research is not continuous, it is of the type known as rank-order. Techniques used in 
physical science such as regression analysis and Pearson’s Correlation are not directly 
appropriate for such data. Spearman’s p Correlation is the preferred method for correlation 
between two rank order variables (Oppenheim 1966), and was used in this research to identify 
the degree of correlation between the 43 factors and the 8 success measures. 

Questionnaires were analysed using the SPSS package (Statistical Package for Social 
Sciences), version 6.0 for Windows on PCs. 

Data entry validity 
Data in the returned questionnaires was transferred into an SPSS file. All the data was 

input a second time by another person. The two files were then checked for consistency and 
errors were corrected. Nine errors were found in 11,232 entries. 

Sample description - the respondents and the projects 
Analysis of the responses to the first set of questions in the questionnaire gave a 

picture of the body of respondents, as shown in the following tables. 

Table 5. Age range of respondents 
1 Age Range 

Less than 20 
20 - 29 
30 - 39 
40 - 49 
50 - 59 

Over 60 

Responden is 
0 

29 
72 
35 

5 
3 

Table 6. QualiJcations of respondents. The majority of respondents with higher 
qualljkations were educated in either the UK or the USA. 

Qualifications Responden Is 
Secondary or less 9 
Higher Diploma 32 

Bachelor 71 
Post-graduate 25 

Other 6 
Didn’t answer 1 



Table 7. Experience of respondents with IT in general. 
” A  

Experience @ears) 
No experience 

Less than 1 
l-4 

5- 14 
15 -25 

More than 25 
No answer 

Respondents 
3 
4 

31 
65 
35 

1 
5 

Table 8. Roles of respondents in the projects, 
I Role Respondents 

User 20 
IT staff 86 

Top management 21 
Consultant 6 

Supplier 2 
Other 2 

No answer 7 

The tables above show that people from varying positions of responsibility and 
authority had participated in the survey. IT staff might be thought to be over-represented 

The next set of questions yielded a picture of the body of projects. 

Table 9. Types of organisations participating in the survey. Total employment in 
these organisations is 100,000. 

Organisations participating 
12 Government Ministries 
Diwan of Royal Court 
Muscat Municipality 
Supreme Committee of Town Planing 
General Telecommunications Organisation 
Central Bank 
Muscat Securities Market 
2 oil companies 
Sultan Qaboos University 
Tender Board 



Table 10. Size of projects. 
Size (f) Projects 

Small (El ,600 - El 6,000) 34 
Medium (El 6,000 - El 60,000) 65 

Large (&160,000 - El .6m) 37 
Not Sure 7 

No answer 1 

Table I I. Degree of success of the projects. 

It would have been ideal for the purpose of establishing correlation lines to have an 
equal number of points in each of the 5 categories of Table 11. The sample shows a bias 
towards the centre and the high success end but there are still a reasonable number of points at 
the great failure end of the spectrum and the data is considered well enough distributed to 
permit valid conclusions to be drawn. 

RESULTS OF THE QUANTITATIVE SURVEY: CORRELATIONS BETWEEN 
SUCCESS FACTORS AND SUCCESS MEASURES 

Between the 43 factors and the 8 measures, 8 x 43 = 344 Spearman’s correlation 
coefficients were calculated using the standard facilities in SPSS. 188 of the correlations were 
significant at 99% or higher confidence level. This meant that there was less than a 1% chance 
that apparent correlations had arisen by chance, due to the random variability of the data in the 
sample. A further 54 of the correlations were significant at 95% or higher confidence level. 
The correlation coefficients showed how much of the variation in a success measure was due 
to the corresponding factor, and these ranged up to 0.547. 

The general picture was that there were no very strong correlations between single 
factors and single success measures, rather each measure was very significantly correlated 
with a number of factors, and nearly all factors were significant in connection with one or 
more measures. 

The original intention of ranking the factors in order of importance can be seen to have 
been too simplistic. IT acquisition is a complex process and nearly all the factors identified 
can be important. Deeper analysis had to be undertaken to identify a smaller number of highly 
significant factors, as explained later on. 

Three anomalous factors 
Only one factor was found not to be correlated with any of the 8 success measures: the 

presence of an IT champion. This was not surprising. The concept of a champion does not 
exist in Oman. Moreover, this factor was one of two factors which had not been identified by 

. I  



the qualitative interviews, but had been found in the literature survey. The fact that it was 
rejected by the quantitative survey adds to our confidence in the whole process. 

Indigenous R&D capabilities was the other factor which was only found in the 
literature, not in the semi-structured interviews. This factor showed some quite strong 
correlations. This question was composed with guidance from the literature, and with 
hindsight it was probably poorly framed. The wording was: 

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

This can be read to mean different things. Fortunately this did not affect the final 
results of this research since the correlation level of this factor vanished during the further 
analysis explained below. 

There was only one significant negative correlation, which was between use of 
independent consultant and within budget. In our case histories it was noted that there 
could be inadequate provision for consultancy fees due either to not considering the 
consultancy fee at the initiation phase, or because additional work was required from the 
consultant as the project developed, for which no budget was available. Use of independent 
consultant had no significant correlation with other success measures. 

Reliability check on the correlation technique 
A dummy data-set was created using the random number generation facility in 

Microsoft Excel. This was subjected to the same correlation analysis. There were 11 
correlation coefficients with 95% significance level and none at 99%, compared with 242 at 
95% or 99% in the real data set. We would have expected fewer than 5% of 344 false 
correlations, i.e. fewer than 17. It is thus not likely that any of the main conclusions of the 
research are in error due to random sampling effects. It can also be concluded that the sample 
of 144 respondents was a large enough sample, but a much smaller one might have run into 
confidence level problems. 

INVESTIGATION OF RELATIONSHIPS BETWEEN SUCCESS FACTORS 
The complexity of having 40 or so factors to consider would be reduced if there were 

relationships between the factors, so that when one was present, certain others could also be 
expected to be present. To take a conjectured example, if whenever there was adequate top 
management support you could rely on there being clarity of business objectives, then only 
the first factor would have to considered. We set out to discover such relationships empirically 
from the quantitative survey data. 

This further statistical analysis was carried out in two stages: 

1. Use of partial correlation to identify which of the factors have direct correlation with 
the success measures and which are indirectly correlated. This identified 15 
superfactors. 

2. Use of Spearman’s correlation to identify which of the other factors have significant 
correlation with each of the superfactors. This identified the subordinate factors. 

Derivation of superfactors - partial correlation 
Under partial correlation one factor was held constant while correlating all the other 

factors against the success measure. Any factors that co-varied strongly with the trial factor 



would drop out of correlation with the measure. Factors remaining strongly correlated with 
the measure were acting independently of the trial factor. One of these was then held constant, 
and so on until no significant correlations remained. 

Example of superfactor derivation. 
Twenty four factors had been found to be correlated with measure 1, business 

feasibility, at a confidence level of 95% or more. The highest correlation was for stable user 
requirements with a correlation coefficient of 0.414. 

When the effect of this factor was taken off, by performing the correlation at constant 
values of this factor, the number of significant factors was reduced from 24 to 4, the highest 
now being use of project management methodology with a coefficient of 0.366. When this 
factor in turn was used as a control factor, no more factors emerged as significant. The highest 
remaining correlation was now 0.25 and there 16 negative and 25 positive values, indicating 
that nearly all covariance had been removed, and only random variation remained. It was 
conclude that all other significant factors depended on these two factors, which were then 
regarded as the superfactors for business feasibility. 

The process was repeated for all eight success measures. Each measure has its own set 
of superfactors, there is not a global set for the whole acquisition process. Another example of 
the process is shown below. 

Table 12. The derivation by partial correlation of super-actors for “user 
satisfaction “. 

Round Significant Factor with highest 
correlations correlation (superfactor) 

1 36 Indigenous skill level 
2 15 Ease of use 
3 5 Provision of user training 
4 1 Realistic project objective 

A total of 15 superfactors was found, and these are listed in table 13. 



Table 13. Success measures and their superfactors. - - 
Success measure Superfactor 
Business feasibility 1. Stable user requirements 

2. Use of project management methodology 
Technical feasibility 1. Realistic project objective 

2. Clarity of business objectives 
3. Stable user requirements 

On time 1. Supplier competence 
2. Off-the-shelf software 
3. Client-supplier relationship 
4. Ease of use 

Within budget 1. User acceptance 
2. Considering hidden costs 
3. Off-the-shelf software 

System performance 1. Ease of use 
2. Enhancability of the system 

Impact 1. Indigenous skill level 
2. Ease of use 

User satisfaction 1. Indigenous skill level 
2. Ease of use 
3. Provision of user training 
4. Realistic project objective 

Actual use 1. Existence of IS strategy 
2. Supplier competence 
3. Use of proven technology 

Inter-factor relationships - subordinate factors 
The presence of superfactors in a project implies also the presence of other factors 

which are associated with them. The next step was to identify these subordinate factors. 
Spearman’s correlation was applied to each of the 15 superfactors with the remaining 42 
factors. The somewhat arbitrary decision was made to include only factors with correlation 
coefficients of 0.40 or greater, and a 95% confidence level. These values are considered 
acceptable in social science research (Fruin 1980), Guilford (1956). The subordinate factors 
for each superfactor are listed in Appendix C. 

A factor can be a superfactor in association with one measure and occur as a 
subordinate factor with another. Off-the-shelf software and stable user requirements 
occurred as superfactors only. 

J 

Table 14 summarises the different roles played by the 43 success factors. 



Table 14. Roles of the 43 factors. 
1 Role 1 Factors 

Superfactor only 
Super and subordinate factor 
Subordinate factor 

2 
13 
20 

6 
1 
1 

Factor with low positive correlation 
Factor with low negative correlation 
Factor with no correlation I 
TOTAL 43 

INTERPRETATION OF THE RESEARCH FINDINGS 

The Success Map 
Figure 2 showed how the eight success measures belong to the three phases of an 

acquisition. We can now use the information from Table 13 to add in the superfactors which 
are associated with each success measure. The leads to Figure 4, the success map. In this 
figure primary super-factors are those which are directly linked to measures, while 
secondary superfactors are those which are linked through the role they can also have as 
subordinate factors to other measures. These are found by identifying the superfactors which 
occur in the subordinate factor column of Appendix C. For example, the factor realistic 
project objective is a superfactor of the success measure technical feasibility and therefore 
was called a primary superfactor for this measure. The same factor is a subordinate factor for 
ease of use which is a superfactor for on time and was therefore called a secondary 
superfactor for this measure. 
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Figure 4. The Success Map. Subordinate factors could be added, but the diagram 
then becomes too complicated to be useful. 

Tailoring to individual projects 
It would be possible to draw up a league table of superfactors, though there would be a 

choice of criteria that could be used. For example one could put realistic project objective at 
the top because it is a super-factor or subordinate factor for seven of the eight success 
measures, and one could put user acceptance at the bottom because it is a factor for only one 
measure. The objection to a league table is that it would only give the most important factors 
for a hypothetical project which is the average of the 144 projects studied. Most projects will 
be quite different from the average. 

The crucial point is that projects differ in their requirements. For one project 
completion within budget will be the highest priority, while for another completion on time 

21 



could be vital. Simple probability theory shows that there are 72 possible orderings of 
priorities as a project passes through the phases of Figure 2. The Success Map of Figure 4 
shows how to identify the important super-factors for a particular project once its success 
measures have been prioritised. 

HOW TO APPLY THE FINDINGS OF THE RESEARCH 

Our experience of the usefulness of the findings 
We re-examined the first of the case studies that were mentioned in the Introduction 

using the framework described here. For this case we judged that the two most important 
success measures, in order of priority, were impact, and on time. We found that only four 
superfactors were present, which were clarity of business objectives, use of proven 
technology, supplier competence and stable user requirements. None of these were 
superfactors for the two highest priority measures, and therefore the superfactors present were 
the wrong ones for this project. No success measures at all were achieved and so the project 
was a total failure. 

Since completing this research one of us has advised on a number of acquisitions and 
found that the insights gained enabled problems to be quickly identified and that advice could 
be confidently given on the strengths and weaknesses of projects, and recommendations made 
on how to improve them. 

Respondents who filled in the questionnaire during the research found the experience 
useful. They commented that the questionnaire would have been valuable to have had as an 
aide-memoir in the planning stage of their projects, and for post-implementation evaluation. 
This may have been because most of the questions have one-to-one correspondences with the 
success factors and success measures, and therefore the questionnaire acts like a check list. 

A structured approach to managing acquisitions 
We recommend a process consisting of the following four steps. 

Step 1. Bring the players together. 
Identify individuals from all categories who will be actively involved in or affected by 

the project. Ask for their participation in this process. 
Step 2. Define success for your project. 

Get the players to define success in a measurable form. This can be done by asking 
each category of players to prioritise and operationalise the 8 success measures identified and 
defined in Appendix B. Reconcile the lists and come up with one list which is accepted by all 
players. 
Step 3. Identifv the relevant superfactors. 

Some success measures will be more important than others in your project, and some 
may not apply at all, so you can identify which superfactors are important to your particular 
project and prioritise them. Consult Table 13 or Figure 4, the Success Map, plus your priority 
list from Step 2. 
Step 4. Check for the presence of the factors. 

Apply the definitions listed in Appendix B, or a questionnaire similar to ours, to check 
for the presence of the required success factors for the relevant phase of your project. To be 
more thorough you can use Appendix C to identify the appropriate subordinate factors as well. 

This process should ideally be used before starting on the first phase of an acquisition 
and before committing to each of the following two phases. Remember that the superfactors 
for each phase will be different. 



If we gave one single piece of advice it would be that organisations embarking on an 
IT acquisition should pause and consider at the outset how they would define success. In this 
research few had considered this prior to embarking on their projects. 

LIMITATIONS OF THE WORK AND FURTHER RESEARCH 
The research was based mainly on data gathered in the public sector in Oman, and its 

findings have so far only been applied in Oman. It seems likely to us that the findings 
presented here would generally apply in other environments, but that there could well be 
important differences. The methodology used, and the terminology and concepts developed 
could be applied elsewhere fairly quickly. We found that seven interviews are sufficient to 
identify most, if not all, of the factors. If a similar factor list were identified in another 
environment, the questionnaire used in Oman could be used in the new environment. If this 
were not the case, the questionnaire would need to be recompiled. We plan to repeat the work 
using UK cases. 

The process by which organisations and respondents were selected for study was not 
as random as we would have liked, and IT practitioners may have been over-represented in the 
survey. Rather more failure cases and cases of extreme success or failure would be useful. 

We were puzzled by one finding in the research. We found that success measures 3 to 
8 in Table 4 correlated very strongly with the perceived overall success of the projects. This 
would be expected. However the two initiation phase measures, business feasibility and 
technical feasibility, did not correlate at all with overall success. Perhaps success can not be 
measured at the initiation phase, or perhaps these two are really input factors rather than 
measures. 

We assigned the measures to phases by our own intuition. In further research a way 
should be found to check this assumption. 

In-depth case studies would be valuable. For such research, as many players as 
possible from all categories should be involved. It would be interesting to ask how each 
category of player defines success for the same project, and whether the nature of the project 
predetermines the measures of success. The questionnaire should ask for the degree of 
importance of each of the 8 success measures to the selected project. To study factors and 
measures in greater depth they could be operationalised in more detail, by asking several 
quantitative questions about each factor, rather than just one. 

The correlation coefficients found could be embodied in software and used to predict 
the outcomes of ongoing or projected acquisition projects. This could be done as part of a 
decision support system with the capability to grow and develop as it was’applied to more 
cases. 
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APPENDIX A. DEFINITIONS OF THE SUCCESS FACTORS 
These definitions amplify the meanings of the factors listed in Table 3. The definitions 

were derived from the content analysis of the semi-structured interview statements. The two 
factors found from the literature are given their original literature definitions. 

Nn. 1 Factor 1 Definition - .-- - __-_-- 

1 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. 

2 Use of proven technology The technology has been successfully adopted 
in a similar environment. 

3 Ease of use The ease with which users can get the system to 
do what they want. 

4 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. 

5 Open system The ability to interconnect with other systems 
interconnection without major conversions; portable across 

hardware platforms. 
6 Off-the-shelf software Software written for a generic application, and 

available for immediate use without adaptation. 
7 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. 

8 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. 

9 Indigenous R&D The capability of an organisation to search for, 
capabilities 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 The availability of sufficient funds to complete 

resources 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 The business/strategic objectives of an 
objectives organisation are clear at all levels. 

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 



r 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 An individual who is given day-to-day 
manager 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 The degree to which a document was produced 
requirements 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 Time allowed for completion proved to be 
completion realistic. 

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. 

3 1 Provision of technical staff To prepare staff to maintain and support the 
training system for the users. 

32 Comprehensive contract Spares, contingencies, acceptance criteria, 
terms delivery and payment schedules, liability, 



warranties, etc. were all considered for inclusion 
in the contract. 

33 Top management IT Top management had a broad understanding of 
awareness the potential benefits and risks of applying IT to 

business activities, and an ability to 
‘communicate with professional IT personnel. 

34 IT managers business IT managers understand user business 
understanding requirements and have the capability to 

integrate IT with an organisation’s business 
strategies. 

35 IT staff technical The capability of individuals in the IT 
capabilities 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. 

3 8 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), human resources, 
commercial standing and experience. 

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

and informed recommendations on IT policy 
and implementation. 

41 Flexibility of general Regulations include foreign exchange laws, 
Regulations 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. 



APPENDIX B. DEFINITIONS OF SUCCESS MEASURES 
These were defined by Content Analysis of the original interview statements. 

No. Success 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. 



APPENDIX C. SUPERFACTORS AND THEIR RELATED SUBORDINATE 
FACTORS 

No. 

1 

Superfactqr 

2 

Use of proven 
technology 
Ease of use 

3 F lnhancability of the 
S ystem 

6 

7 

>ff-the-shelf 
‘oftware 
ndigenous skill 
eve1 

Xtrity of business 
objectives 

IS strategy 

1 E 

E 

Correlated with Correlation 
(Subordinate factor) coefficient 

3nhancability of the system .42 

Mancability of the system .62 
F L F ~~~$~~ objective 1 

3pen system interconnection 
Proven technology 
[none) 

[S strategy 
[T strategy 
Technical capabilities of IT staff 
R&D capabilities 
User previous experience 
Previous IT experience 
Provision of technical training 
Sufficiency of financial 
resources 
1T strategy 
IS strategy 
Defined responsibilities 
Top management support 
Feasibility study 
IT awareness by top 
management 
Internal communication 
Realistic project objective 
Provision of user training 
Hidden costs 
IT strategy 
Defined responsibilities 
IT awareness by top 
management 
IT standards 
Clarity of business objectives 
Data validity 
Feasibility study 
Indigenous skill level 
Technical training 
Realistic project objective 
Use of project management 
methodology 
R&D capabilities 

_- 

.41 

.40 

.62 

.54 

.42 

.46 

.46 

.44 

.43 

.42 

.42 

.41 

.40 

.53 

.52 

.50 

.48 

.48 

.48 

.47 

.46 

.44 

.41 

.78 

.58 

.57 

.55 

.52 

.52 

.48 

.46 

.46 

.45 

.41 

.41 

.40 



Provision of user training 
8 Realistic project IT awareness by top mgt. .51 

objective Feasibility study .52 
Defined responsibilities .47 
Clarity of business objectives .46 
Sufficiency of financial .45 
resources .45 
IS strategy .43 
Provision of technical training .42 
IT strategy .42 
Top management support .41 
Defined user requirements .41 
Provision of user training .40 
Considering hidden costs .40 
Business understanding by IT .40 
managers 
Ease of use 

9 Use of project Project manager .60 
management Defined user requirements .50 
methodology IT strategy .49 

Feasibility study .47 
User involvement .45 
IT awareness by top .43 
management .42 
Provision of technical training .41 
IS strategy .41 
Internal communication .40 
Top management support .40 
Business understanding by IT .40 
managers 
IT standards 

10 Stable user (none) 
requirements 

11 Hidden costs User requirements .46 
Clarity of business objectives .41 
Client-supplier relationship .40 
Realistic project objective .40 

12 Provision of user Feasibility study .49 
training Technical capabilities of IT .48 

Top management support .48 
Technical capabilities of IT staff .48 
Technical training .47 
Business understanding by IT .47 
managers .47 
Internal communication .44 
Clarity of business objectives .41 
IT awareness by top .41 
management 



13 
14 

r, 15 

User acceptance 
Client-supplier 
relationship 

Supplier competence Client-supplier relationship .56 
Contract terms .45 I 
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