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Research Synopsis 

Management Intelligence Systems are a class- of Decision 
Support Systems aimed at providing intelligence about an 
ill-structured decision to a decision-maker. The research 
objective was to build a 'Consultant Advisory System', a 
computerised model of success, to assist internal 
consultants in, assessing the likelihood of success for a 
Management Intelligence System (MINTS). The system would 
also be capable of allowing the consultant to identify 
reasons which might lead to a low likelihood of success, so 
that corrective action can be taken. The approach taken is 
different from many other studies which have concentrated on 
the success of a computer-based information system after 
implementation, rather than assessing success throughout the 
whole process of initiating, developing and implementing 
such systems. 

The research has been based on a detailed survey of the 
literature on Management Information systems (MIS), and 
Decision Support Systems (DSS) and 39 field investigations 
involving detailed interviews with the key actors involved 
in a MINTS project. 

Two phases of MINTS development were identified: (A) 
ensuring a right environment and (B) maintaining 
relationships. About 280 factors were distilled as 
significant for the successful development of a MINTS and 
these have been incorporated in a computerised advisor. 
Validation of MINTS in general and the advisor in particular 
is discussed in detail. 



INTRODUCTION 

Introduction 

Although computers first became available commercially in 
the early 1950s, few organisations had investigated their 
possible applications to management seriously before 1955 
[156]. 

It was not until the late 1960s when their introduction into 
the office became widespread [156]. Early Management 
Information Systems (MIS) were concerned with the 
distribution of voluminous reports based on 'hard' data 
available, rather than with the decisions to be made. The 
designers of such systems did not know that a major task of 
an effective MIS is to filter data, not to proliferate it. 
The problem was remedied by selective dissemination of 
reports and the discovery of the principle of management 
exception reporting. 

A problem with MIS was, although the reports produced were 
of help to some operational and middle-management, they 
were of much less interest to top management. A major reason 
was that, while these systems processed internal 'hard' 
data, the top management stood at the interface between a 
company and its environment, who had a need for 
intelligence about its internal as well as its external 
environment. The design of modern information systems for 
intelligence purposes was in its infancy. A major problem 
was that most of the information required by top management 
was available only, as man-readable, natural language text 
and converting into machine-readable form proved difficult. 
Moreover, the higher the management level, the more 
ill-structured were the problems facing the management. 

Since the late 1970s, Decision Support Systems (DSS) has 
become the new buzzword in the application of computers to 
situations that are not fully 

-. structured. Such applications 
were made possible due to, rapid advances in technology, 
specially the advent of powerful and cheap microcomputers 
and of high level programming languages and presentation 
techniques. 

During the last decade, the term "Expert System" has become 
another popular buzzword. Despite the, early exaggerated 
promises in the ability of these systems to simulate human 
thinking, as yet they are in their infancy and so far only 
capable of dealing with routine and structured problems. 

Although great advances have been made in the understanding 
of DSS, the area of DSS remains complex and controversial. 
Moreover, DSS are not homogenous. A class of support systems 
termed "Management Intelligence System" (MINTS) is 
identified in this study. These systems provide 
intelligence to decision-makers in dealing with ill- 
structured decisions. 
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INTRODUCTION 

Measuring the effectiveness of computer information systems 
has proved a difficult task. As information systems budgets 
grow and resource allocation challenges information system 
managers -(e. g. consultants), reliable methods to assess 
information system effectiveness and to identify causes of 
poor performance assume great importance [114]. 

In the early days, the success of information systems were 
evaluated in simple cost-benefit terms. Moreover, as these 
systems were well-defined, 'hard' system methodology was 
used for their development. The success of these systems was 
considered from a product point of view. 

With DSS (and specially MINTS) having few, 'objective' 
benefits, an assessment is required of the success of these 
systems through controlling their development process. This 
thesis offers a computer model of success in MINTS for 
internal consultants. 

The work carried out by the researcher is divided into seven 
chapters. In Chapter 1, the scope of the research and its 
objective, as well as the research methodology are discussed 
fully, except that the validation methodology warrants its 
own chapter - Chapter 7. 

Chapter 2 is devoted to the initial literature survey 
carried out in the area of computer-based information 
systems for the purpose of focusing the research scope and 
its objectives. In this chapter, different types of 
computer-based information systems are defined and 
discussed. It is here that the class of support systems 
termed MINTS is identified. Development approaches to 
building computer-based information systems are also 
discussed. 

MINTS are defined and fully discussed in Chapter 3. A 
comparison is also made between different types of support 
systems. A breadboarding approach is argued to be a suitable 
approach for building MINTS. In this chapter, the key actors 
in the development of MINTS are identified. 

Having focused the research objective to measuring the 
likelihood of success throughout a MINTS project, a second 
literature survey was felt required in the area of MIS/DSS 
success. This literature survey is fully discussed in 
Chapter 4. A list of contributory success factors is 
produced, and an assessment of the existing measurement 
techniques for assessing the success of a computer-based 
information system is discussed. Finally, a new definition 
of success is offered based on a process approach, and a set 
of criteria is identified for selecting a suitable 
measurement technique for assessing the likelihood of 
success for a MINTS project. 
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The next step was-to assess the extent to which the list of 
contributory success factors extracted from the literature 
was applicable to MINTS. For this reason field research was 
carried out. Chapter 5 offers a discussion of this 
research. A modified and extended list of contributory 
success factors is offered as applicable to MINTS success. 
Detailed results of the field research is also produced in 
Appendix A. 

In Chapter 6, the methodology behind the Consultant Advisory 
System is presented. A group of Expert System and MINTS 
generators are evaluated in order, to find a suitable 
software package for computerising the model of success. 
The internal workings of the measurement technique used in 
the Consultant Advisory System for measuring success is 
also discussed here with a fuller discussion given in 
Appendix B. 

In Chapter 7, an overall validation methodology is offered, 
into which is fitted the validation carried out by the 
researcher into the model of success and the Consultant 
Advisory System. 

Finally, a summary of the research together with some 
conclusions are given. Further research is also proposed. 

-J- 



HAPTER 1 

CHAPTER- 1t.... ".......... ....... 4 
1.1 Research Scope and Objective ........ ....... 4 
1.2 Research Methodology ............. ...... 5 

1.2.1 Overall Methodology ........... ...... 5 
1.2.2 Literature Survey I& II ... ....... ...... 7 
1.2.3 Field Research ....... 8 

1.2.3.1 Introduction ... . -. 8 
1.2.3.2 Entre' Methods .. 8 

1.2.3.2.1 Questionnaire Technique ... ...... 8 
1.2.3.2.2 Direct Approach ........ ...... 9 
1.2.3.2.3 Back Door Approach..... - - --. -- -- 11 

1.2.4 Methods Used in Doing Field Research .... . -. .. 11 
1.2.4.1 Introduction ......... ...... 11 
1.2.4.2 Observation Technique ........ ...... 13 
1.2.4.3 Involvement in MINTS Development .. ... .... 14 
1.2.4.4 Interviewing Technique ....... ..... 14 

1.2.5 Computerisation of the Success Model ... ... .... 15 
1.2.6 Validation ....... .. 1'* 0.. 16 

-4- 



PAGE 
NUMBERING 
AS ORIGINAL 



CHAPTER 1 

1 CHAPTER 1 

1.1 Research Scope and Objective 

As will be explained in the course of the following 
chapters, the research objective had to be modified on a few 
occasions. The initial area of research was to study how in 
practice managers validate decision models created by 
consultants. 

The scope of the research was soon extended to cover the 
full area of Decision Support Systems (DSS). However, the 
new research area still revolved around the three major 
elements of the initial research area; managers, 
consultants, and decision models, but with a completely 
different emphasis. The new emphasis was on how managers and 
consultants go about introducing, developing and 
implementing DSS, in order to identify a set of conditions 
or factors for building DSS successfully. 

Having carried out a literature survey in the area of DSS, 
the researcher found, as will be explained in the next 
Chapter, the concept of DSS to be rather ill-defined and 
as yet a controversial concept. The area of DSS, 
depending on how it is defined, can be very large. A DSS 
is sometimes referred to as any system that assists a 
decision-maker in his decision-making. The implication of 
such a definition is that any system , such as an 
Electronic Data-Processing (EDP) and Management Information 
Systems (MIS) can be regarded as a DSS. For the purpose of 
this research such a definition was found too general and 
not helpful. 

However, based'üpon a detailed literature survey of DSS, the 
researcher identified a class of support systems which was 
termed Management Intelligence Systems (MINTS). The concept 
of MINTS is discussed fully in Chapter 3. For the moment, it 
is sufficient to define a MINTS as a computer-based support 
system that provides intelligence in dealing with 
ill-structured decision problems. However, the scope of the 
research was focused on MINTS, and the research objective 
was modified to building a model of success to assist 
consultants in measuring MINTS success. Very soon it was 
decided to computerise the model of success, which was to be 
called Consultant Advisory System. The Consultant Advisory 
System was to assist internal consultants in the following 
ways; 

(a) as a checklist for going about a MINTS project, 
(b) for identifying blematic areas so that 

correc ive action can be taken in time to improve 
the MINTS project's likelihood of success. 

(c) to assess the overall likelihood of success for the 
MINTS project. 
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1.2 Research Methodology 

1.2.1 Overall Methodology` 

Figure 1.1 depicts the overall research methodology which 
was followed in conducting the research, which is followed 
by a detailed discussion of its major parts. 
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RESEARCH METHODOLOGY 
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1.2.2 Literature Survey I& II 

Two rounds of literature surveys were carried out. The 
literature survey I was in the area of Decision Support 
Systems (DSS). Based on"this literature survey, a new class 
of support systems was identified and referred to as 
"Management Intelligence Systems" (MINTS). This resulted in 
carrying out a second literature survey to identify a list 
of contributory success factors ý applicable to MINTS. 
However, as MINTS was a new area, the researcher felt it 
important to consider the literature on the success of 
Management Information Systems (MIS) and DSS in identifying 
a set of success factors that could be applicable to MINTS. 

The search for a set of contributory success factors proved 
that there existed a large number of such factors. The 
problem, however, was that many of these success factors 
were too general - in the form of "Motherhood" statements, 
like; 

"The more user-friendly a system, the greater the 
likelihood of success". 

Moreover, the researcher was faced with the following 
problems; 

(a) success factors were too general to measure. 
(b) there existed a number of measures of success based 

on a product approach. In other words they measured 
the success of a computer-based information system 
after its implementation. None of which was felt 
sufficient for defining success throughout a MINTS 
project. 

(c) a number of shortcomings were associated with the 
measurement techniques suggested for calculating 
success. A major shortcoming Kas' that these 
techniques were based on an additive/linear 
approach, while a multiplicative/non-linear approach 
was regarded by more recent studies as more 
appropriate for measuring an individual's 
perception. 

The first problem was dealt with by breaking down the 
contributory success factors into other factors and 
structuring them in order to make a greater sense of them.. 

The second problem, was dealt with by offering a new measure 
of success based on a process approach which included many 
of the measures of success suggested in the literature. 

As regards to the tgird problem, the literature survey 
results in a number'"of concepts, principals that were 
regarded as important for a measurement technique. These 
were used in further search for a suitable measurement 
technique based on-a multiplicative approach. 
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1.2.3 Field Research 

1.2.3.1 Introduction 

Field research was required to investigate the relevance and 
the- importance of the identified contributory success 
factors to MINTS. 

The initial step was to establish contacts with a number of 
organisations involved in the area of MINTS. A number of 
methods were considered in obtaining entre' to 

organisations. These were; 

(a) Questionnaire Technique- 
(b) Direct Approach 
(c) Back door approach 

Having obtained entre' to some organisations, a number of 
approaches were adopted in conducting the field research. 
These were; 

(a) Observation Technique 
(b) Familiarising with MINTS generators 
(c) Interviewing Technique 
(d) Building MINTS, 

1.2.3.2 Entre' Methods 

1.2.3.2.1 Questionnaire Technique 

The researcher considered using a questionnaire technique as 
a method of collecting data as well as obtaining entre' to 
companies, but this proved unsuccessful. 

A questionnaire was issued to a group of- managers who were 
doing an MBA course at Loughborough University. There were 
two objectives behind- the questionnaire; (i) to assess 
whether or not the respondents could provide a meaningful 
response to a set of qualitative questions, and (ii) to use 
the questionnaire as a way of obtaining the respondents' 
agreement to provide the researcher with a case study of the 
use of computer-based information systems within their 
organisation. The response to (ii) was very poor, and those 
who did respond, although prepared to make a reply to the 
questionnaire, were not willing to commit themselves to be 
interviewed. This was because; some respondents were not 
sure if they would stay in their present company, some were 
going on holiday, and some were not willing , nor had the 
authority to commit their organisation. 

The researcher also noticed that- unless the questionnaire 
was in the form of a YES or NO, or a multi-choice, most of 
the respondents were not willing to spend time answering the 
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descriptive questions: it was difficult to make sense of 
the replies from the few who did. It was also noticed that 
unless a questionnaire is a short one, the respondents will 
not bother to reply. 

Moreover, there is a question mark on the validity of a 
questionnaire technique; 

(a) a posted questionnaire limits the researcher's 
control on who answers the questionnaire. 

(b) there is a great deal of risk in the respondents 
misunderstanding the definitional and conceptual 
issues. 

(c) the researcher has no control on whether or not the 
respondents follow the guidelines as suggested in 
the questionnaire. 

(d) a questionnaire is usually short and brief. This 
means that a rich picture is not obtained. 

(e) the researcher remains unaware of the context within 
which the questions are answered. 

1.2.3.2.2 Direct Approach 

Initially, it was -decided, to identify a number of 
organisations which had been involved in building MINTS. A 
number of journals (such as the Journal of the Operational 
Research Society, European Journal of Operational Research, 
Omega, Journal of Applied Systems Analysis, Interfaces, 
Decision Sciences, Management Sciences, Data Base, 
Industrial Management Review) were searched for cases of 
British companies' involvement in MINTS projects. Based on 
this exercise, one relevant case study involving a MINTS was 
found. Subsequent direct correspondence proved successful in 
establishing contacts with the company. 

Having failed to identify any more cases of organisations 
involved in MINTS in the aforementioned journals, the 
researcher wrote to a small number of major organisations in 
the hope that they may be involved in the area of MINTS. 
This resulted in one successful entre', but failed in the 
other cases. The cases which failed, could have been due to 
any combination of the following reasons; 

(a) The researcher had failed to offer some incentives 
in exchange for their time. 

(b) The researcher did not have any contacts within the 
companies. 

(c) The companies felt that the researcher was seeking 
sensitive data. They were not prepared to allow an 
outsiders to assess their system, nor to interview 
their system users. 

(d) They were genuinely busy, and the researcher's 
timing was not right. 
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However, lessons were learnt. It was concluded that the 
major area to tackle in order to improve the chance of 
obtaining entre to these companies was to come up with some 
reasonable incentives. The researcher could offer the 
following; 

(a) Offer his services, and expertise (e. g. knowledge of 
some software packages) in the area of MINTS. This 
could be in the form of doing some programming, or 
designing guidelines for building a MINTS. In fact 
the first entre' was obtained because the researcher 
was able to offer programming skills, in exchange 
for being allowed to go around and interview the 
members of the company. The same technique made it 
possible for the researcher to establish contact 
with a number of other companies. 

(b) Offer an informal introduction on some of the 
software packages. The objective was to create 
interests and a potential for a MINTS project in 
which the researcher could become involved as a case 
study. 

(c) Offer information on the state of the art, and 
sharing some of the research findings. This was 
tried in few cases, but the researcher found that 
the real incentive behind the companies allowing him 
entre' was to collect intelligence on their 
competitors. 

(d) Offer some publicity, through writing articles, with 
a written approval of those concerned. This 
technique was used most successfully in the case of 
establishing contacts with software suppliers. 

(e) Invite interested members of a number of companies 
to a seminar on MINTS, to be held at Loughborough 
University Department of Management Studies. The 
objective would be to offer some hands-on experience 
on some software packages. Thus creating a link 
between the University and the companies. The 
researcher decided against this option, due to 
problems of organising a seminar. There was also, 
at the time, a lack of adequate number of 
micro-computers within the department. Also the 
researcher was not sure of the response -rate, and 
whether or not he would attract the right people for 
the purpose of the research. The cost of running 
such a seminar, as well as the time and effort for 
preparing and organising such an event also were 
factors that had to be taken into consideration. 

Another problem against writing to companies was that not 
many companies were using MINTS. Many companies are still in 
the process of establishing their MIS, and do not as yet 
wish to commit themselves to MINTS. Moreover, the researcher 
had no way of knowing which companies were using a MINTS. 
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Due to the above problems, - the researcher needed a different 
strategy which could offer results. A "back door" strategy 
was considered. 

1.2.3.2.3 Back Door Approach 

A "back door" strategy was to be aimed at those 
organisations selling and distributing software packages. 
Theoretically, this seemed to be an effective strategy, for 
two main reasons; firstly because the researcher could 
offer them real incentives; 

(a) they would be most interested in publicity. 
(b) they would be most interested in having a liaison 

with academic institutions, namely Loughborough 
University of Technology. 

Secondly, - they would-be in the position to introduce the 
researcher to their clients. In this way, it would be 
possible for the researcher to know who is using MINTS, and 
be introduced to the right people. 

An additional advantage of this strategy was that, software 
packages could be obtained free of charge, to gain hands-on 
experience of their capabilities and limitations. In turn, 
this could be used as a valuable advantage when approaching 
organisations using or wishing to use a MINTS. 

A further and very important potential from establishing 
contacts with software suppliers was that the researcher 
could attend some of the user meetings and promotional 
presentations as an"effective means of getting to know the 
users, and creating contacts. 

However, when the above strategy was put into practice, it 
proved extremely successful, as the majority of contacts 
were obtained through this strategy. In fact the above 
assumptions were all realized. 

There was some degree of bias associated with this approach, 
and this will be dealt with in Chapter 7 on validation. 

1.2.4, Methods Used in Doing Field Research 

1.2.4.1 Introduction 

In carrying out field research the researcher adopted three 
different approaches, observation, personal involvement in 
building MINTS, and interviewing. 

For the purpose of carrying out interviews with consultants, 
system users and intermediaries more effectively, the 
researcher found it necessary to have some familiarisation 

-11- 



CHAPTER 1 

with some of the, MINTS generators available in the market. 
This familiarisation was in the form of understanding the 
capabilities and limitations of MINTS generators, and their 
user interface. This was felt to be important, in giving the 
researcher some degree of technical expertise and enabling 
him to ask more specific questions regarding the 
capabilities and limitations of the MINTS generators used in 
the cases investigated. 

As MINTS generators are expensive to purchase, the 
researcher had to rely on a number of software suppliers to 
provide him with a free copy of their software. There also 
existed few MINTS generators which were available within the 
University. In some cases, where it was not possible to 
obtain a free copy of the MINTS generator, the researcher 
attended user forums or a demonstration session. 

The MINTS generators obtained were; Cope, dealing with 
qualitative decisions using cognitive mapping technique; 
Expert Choice, dealing with qualitative and multi-attribute 
type decision problems using- scaling methods such as 
pairwise comparison, and judgemental analysis; Express, a 
multidimensional, relational database and financial 
planning package, offering such analytical techniques as 
forecasting, goal seeking, statistical analysis, financial 
and mathematical modelling; ' FCS, a financial planning 
package, offering forecasting, statistical analysis, 
financial and mathematical modelling; Finar, a financial 
planning package, offering forecasting, goal seeking and a 
range of statistical and financial functions; Javelin, an 
spreadsheet type package with a central information base 
offering a -large number of financial and time series 
functions; MasterModeller, a financial planning package, 
offering a range of statistical and financial functions; 
Priority Decision System (PDS), dealing with qualitative and 
multi-attribute type decision problems using scaling methods 
such as pairwise comparison, and judgemental analysis; 
Predict, a worksheet-based modelling tool, dealing with 
uncertainty using such techniques as simulation, decision 
tree, queuing, statistical analysis, financial and 
mathematical modelling; Report Manager, a multi-dimensional 
spreadsheet, offering a set of statistical and financial 
functions; and Supertree, offering decision tree technique. 

The researcher also attended a training course or a 
demonstration on some other MINTS generators. These were; 
Acumen, a multi-dimensional relational database and 
financial/marketing planning package, offering goal seeking, 
simulation, risk analysis, and a range of statistical and 
financial functions; Artemis, offering project scheduling 
technique; DM, a text database for manipulating qualitative 
information; and Transit, offering vehicle scheduling 
technique. 
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1.2.4.2 Observation Technique 

Using an observation technique°as a means of collecting-data 
can be very time demanding. For this reason, the researcher 
limited the use of this technique to only one organisation. 
This was done in the form of a six months research within 
the computer division of a large multinational company which 
was responsible for providing the users with MIS and 
MINTS. 

This company was chosen not only because it was ahead of 
its competitors in using information technology, but also 
because of its proximity to Loughborough. 

For a period of six months, the researcher spent three days 
per week as a consultant within the Computer Division, where 
he was provided with the equipment and facilities needed to 
carry out the research. The researcher was given free access 
to the users, both senior and middle management. Moreover, 
the researcher was always invited to both user group 
meetings and management meetings. The user meetings were 
used as a forum for exchange of ideas in terms of problems 
faced, solutions found, and applications of MIS and MINTS. 

The management meetings usually included senior users and 
technical intermediaries who discussed the problems of"-using 
new technology and plans for further developments. 

During the course of the research, the researcher observed 
the interaction between the people involved in MIS and 
MINTS, which gained a great deal of insight into the 
company's politics and human interaction within the 
context of information technology. Moreover, the researcher 
witnessed on a daily basis the users' interaction with 
computer-based information systems, in terms of the 
limitations and capabilities of the systems and those of the 
users. 

The computer division also provided training courses for the 
users, as well as technical support. This provided the 
researcher with an excellent opportunity to observe and 
indeed participate in these activities. The researcher was 
also asked on a few occasions to give seminars to the users 
and the management in the area of MINTS. 

Moreover, the researcher created and implemented a set of 
guidelines for building MINTS within the company, especially 
in the area of user interface. These guidelines were used by 
all the technical intermediaries who were in charge of 
building decision models for the system users. 
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1.2.4.3 Involvement in HINTS Development.. 
11 

During the six months period of research within the company 
mentioned previously, the researcher became involved in 
building two MINTS- for two senior managers. The researcher 
acted as both consultant and technical intermediary. The two 
MINTS projects offered the researcher a great deal of 
insight into interaction between the key people involved in 
a MINTS project, and the problems associated with providing 
a system user with a MINTS. 

The MINTS projects gave the researcher a great deal of 
insight into managerial decision making. The researcher 
also had to spend a great deal of time in terms of finding 
out what information and in what format was available 
within the company. This required in-depth familiarization 
with the existing MIS and other sources of information 
within the company. The researcher found his previous 
dealings and contacts with management of great value which 
helped him to interact with the two senior managers and 
other personnel successfully. 

1.2.4.4 Interviewing Technique 

Having obtained access to a number-of organisations, the key 
actors involved in a. MINTS project were interviewed in 
detail. The interviews were based on a combination of the 
following techniques; 

(a) Structured Interview - pre-defined checklist of 
questions on success factors, and 

(b) Open-ended interview, - to explore the, existence of 
additional success factors, as well as obtaining a 
richer understanding of the success factors already 
identified. 

This approach allowed the researcher to obtain an in-depth 
understanding of the contributory success factors for MINTS 
projects, and the way in which such systems are developed 
and implemented. It also enabled the researcher to have some 
degree of control on the direction and the depth of the 
interviews. 

The researcher opted for using a dictaphone as a method of 
recording the interviews. In a small number of the case 
studies, specially private companies,. he was not given 
permission to record the interviews. 

During the case studies undertaken, a great deal of effort 
was put into interviewing the key people involved in the 
MINTS under consideration. This was done not only to obtain- 
a balanced view of the situation, but also as a means of 
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cross checking the information collected from different 
sources. In some cases, the key people involved in a MINTS 
were interviewed as a group. 

The pre-defined checklist/model of success was based on the 
success factors identified through the second literature 
survey. The success model was expanded and modified after 
every case study. 

In the majority of the case studies more than one MINTS 
project was explored. As part of the methodology, the 
researcher tried, whenever possible, to investigate both 
failed and successful MINTS projects, and often asked the 
interviewees to compare the success and failed projects. 

The choice for interviewing technique was based on the 
following reasons; 

(a) The researcher can obtain detailed information, thus 
giving him a better insight into the issue under 
discussion. 

(b) An opportunity to ask further relevant questions, 
based on the information received. 

(c) The interviewees may volunteer very important and 
sensitive information. 

(d) An interview technique offers flexibility, with the 
chance to change the questions' emphasis as an 
interview session proceeds. 

(e) The researcher being in a better position to analyse 
and validate the information gathered. 

(f) Because of a more detailed understanding of the 
subject area gained through detailed discussion with 
a number of interviewees, the researcher will be in 
a stronger position, to some extent as an expert, to 
generalise the results. 

(g) An opportunity to form an overall opinion of the 
interviewee and his organisation, by observation. 

(h) Through an interview technique, the researcher can 
avoid misunderstanding of questions and concepts by 
the interviewee. 

1.2.5 Computerisation of the Success Model 

In order to computerise the model of success developed by 
the researcher, a search was carried out for software 
satisfying the set of criteria that are fully discussed in 
Chapter 6. This resulted in identifying a suitable software 
package. 

Having identified a suitable software package, the next 
stage was to verify the internal calculations of the chosen 
software. This was done through mathematically proving the 
consistency and accuracy of the calculations. 
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1.2.6 Validation 

Based on literature survey, the- researcher identified an 
overall methodology for validating the model of success as 
well as the Consultant Advisory System. - The proposed 
validation methodology is fully discussed in Chapter 7. 
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2 CHAPTER' 2 -, 

2.1 Literature Survey I- Computer-Based Information Systems 

2.1.1 Objective of the Literature Survey I 

As already stated, the research scope was extended from 
validation of decision models to cover'the full area of 
Decision Support Systems. The research objective was to 
identify a set of contributory success factors in building a 
Decision Support Systems (DSS). 

This chapter-is a review of the literature in search for 
answers to the following issues. 

(a) define the term Decision Support Systems (DSS), 
(b) identify types of DSS, 
(c) identify DSS characteristics and how these 

characteristics differ from those of other 
computer-based information systems, namely EDP and 
MIS, and 

(d) identify system development approaches to DSS and 
other computer-based information systems. 

2.1.2 Definitions and Characteristics of CBIS 

The term Decision Support Systems (DSS) was first introduced 
by Keen and other faculty at the Sloan School of Management 
at MIT in the 1970's (see Wagner [172] and Freyenfeld 
[58]. The DSS concept remained relatively obscure until late 
in the decade, and was, according to Bennett (19], loosely 
applied to almost any interactive system for managers. 
Since then, there ; has been a rapid growth of knowledge 
based on both theoretical/academic 'work and practical 
research/ development, and much of this has been used in 
computer- based information systems. ' 

However, there still remains some degree of disagreement 
and contradiction on how a DSS should be defined. Some, as 
described by Sprague [159], believe that DSS starts where 
Management Information Systems (MIS) leaves off. This group 
of thought can be referred to as the Evolutionaory View. 
Hall [71] refers to another school of thought, called 
Mission View, who hold an opposite view to the first group. 
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According to Hall [71], there are four major stages of 
information systems evolution. Operations Research and 
Management Science is suggested by Keen [86] as another 
stage to this evolution. 

First stage - Electronic Data Processing (EDP): 
In such systems, data processing tasks are independent and 
self contained. EDP systems support only routine transaction 
processing. 

Second stage - Integrated Data Processing (IDP): 
At this stage, EDP systems are linked together. Output from 
one application is input for another. In addition, the range 
of tasks is expanded to include non-transaction tasks such 
as capital budgeting. 

Third stage - Management Information Systems (MIS): 
The MIS provides all organisational units with the 
information they need to function, as well as performing 
basic transaction processing, control and operations 
functions within the organisation. 

Keen [90]" argues that the main impact of'MIS has been on 
structured tasks where standard operating procedures, 
decision rules and information flows can be reliably 
predefined. It is the objective of such systems to improve 
efficiency by reducing costs, turnaround' time, and replacing 
clerical personnel. According to Keen, the relevance of such 
systems for management decision-making has mainly been 
indirect (e. g. providing reports and access to data). 

Fourth stage - OR/MS" 
Keen adds Operation Research (OR)/Management Science (MS), 
as another stage of information systems evolution. The 
impact of these systems has mostly been on structured 
problems rather than tasks, where the objective, data and 
constraints can be prespecified. OR/MS generate better 
solutions for given types of problems. The relevance of 
these systems for managers have been- the provision of 
detailed recommendations and new methodologies for handling 
complex problems. 

Fifth stage - Decision Support Systems (DSS): 
According to the evolutionary viewpoint, this stage came 
about with the advent of DSS due- to technological 
advancements, both in hardware (e. g. the advent of powerful 
Personal Computers), and user-friendly software (e. g. 
spreadsheets and financial modelling packages). DSS 
provided an opportunity for the-computer-illiterate users to 
be less dependent upon EDP/MIS/OR professionals, as it 
offered them the use of complex techniques via a 
user-friendly interface. Information processing and analysis 
was no more the sole domain of computer experts. 
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Based on the evolutionary viewpoint, DSS are different from 
EDP and MIS. For example, Keen argues that while MIS focuses 
on providing information, DSS supports decisions. The 
objective of DSS is, therefore, to provide managers with a 
supportive tool, under their control, which extends their 
range and capabilities to improve their effectiveness, was 
opposed to efficiency, in dealing with semi-structured 
decision problems. A DSS does not impose its own solution by 
automating the decision process but assists the manager to 
make a better informed judgement. 

_ 

Keen [88] uses the term DSS in situations where a 'final' 
system can be developed only through an adaptive process of 
learning and evolution. He defines DSS as the product of a 
development process in which the DSS user, the DSS builder, 
and the DSS itself are all capable of influencing one 
another and resulting in evolution of the system and the 
pattern of its use. 

w 

This view regards DSS as an important subset of what MIS 
has been and will continue-- to be. Also, under this view, 
support systems are classified as either Operational Support 
Systems (OSS) or DSS. 

An OSS supports daily operations and is primarily concerned 
with tactical, planning and operational control decisions. 
Its main impact is in the automation of structured 
decisions. In this view, MIS represents the entire set of 
systems used to manage and process information, thus they 
conclude OSS and DSS are subsets of this entire system. 

Other Schools of Thought on DSS 

There are still other groups who have adopted yet different 
ways of defining DSS. Sprague refers to two distinct groups 
of thought describing DSS by definition, and 
characteristics. Others have defined DSSti]comparing its 
characteristics with those of EDP and MIS, by its 
components, by its application, and by its user. 

Describing DSS by definition: 

The first group defines DSS as an interactive computer based 
information system, which helps decision-makers utilize data 
and models to solve unstructured problems. Since this 
definition proved restrictive- in that few actual systems 
could then be regarded as DSS, others, like Alter [7,9] 
broadened the above definition, arguing any system that 
makes some contribution to decision-making is a DSS - 
excluding transactional processing. 
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Describing DSS by Characteristics: 

The second group, like Keen [87], have examined a large 
number of systems in order to produce a set of 
characteristics for DSS. These characteristics include; 

(a) They tend to be aimed at the less well structured, 
underspecified problems that upper level managers 
typically face. 

(b) they attempt to combine the use of models or 
analytic techniques with traditional data access and 
retrieval functions. 

(c) they specifically focus on features which make them 
easy to use by non-computer people in an interactive 
mode. 

(d) they emphasis flexibility and adaptability to 
accommodate changes in the environment and the 
decision-making approach of the user. 

Wagner [156,157] holds the view that a DSS should have the 
following characteristics; 

(a) speed and ease of development and modification to 
meet changing circumstances, 

(b) speed of response to maintain the manager's own 
thought process, 

(c) a structure which is understood by the manager, 
reflecting his own way of thinking. 

Describing DSS by Comparison: 

A third group, like Norgaard 
define DSS by comparing such 
based information systems, as 

[124] and Belohlav & Raho [17] 
systems with other computer- 

shown in Table 2.1. 

Describing DSS by components: 

Bonczek et al. [22,23] define, a DSS as a computer-based 
information system with three interacting components; (a) 
a language system which provides communication between the 
user and other components of the DSS, (b) a knowledge 
system which consists of data or procedures, and (c) a 
problem processing system linking the other two components 
and consisting of one or more of the general problem 
manipulation capabilities required by decision-making. 

Describing DSS by its application: 

Even among those with more moderate views, there exist some 
disagreement on the types of decisions that DSS should 
support. Keen & Scott Morton [91], in contrast to Sprague 
[159], Hall [72] and Brown [28], restrict the types of 
decisions supported by DSS to semi-structured decisions and 
argue that the support required for unstructured decisions 
should come from human intuition where the role of any 
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computer-based information system would be very limited. 
However, in agreement with Alter [7], Wagner [172] and with 
Wynne [179], they argue that MIS improves 'efficiency' 
through automating administrative tasks while DSS improves 
'effectiveness' in decision-making, and argue that the 
following conditions warrant a DSS; 

(a) the existence of a large database (which makes 
access to it troublesome and the conceptualisation 
of it difficult) 

(b) the necessity of manipulation or computation for a 
solution, 

(c) the existence of some time pressure, and 
(d) the necessity of judgement either in what 

constitutes the problem or to create alternatives, 
or in choosing a solution. 

Keen and Scott Morton [91] define an unstructured problem as 
one with ambiguous objectives and outcomes. They refer to 
'efficiency' in decision-making as the means for 
accomplishing a given defined task to achieve outcomes as 
well as possible, against a predefined set of performance 
criteria such as -time, cost, or effort. They refer to 
'effectiveness' in decision making as the means of widening 
and improving a decision-maker's perception of his decision 
situation, so that he becomes more confident of the nature 
of the decision problem, its relevancy and appropriateness. 
They further argue that decision makers need to be 
concerned with efficiency in the case of structured 
problems, where goals and the criteria for measuring their 
achievement can be predefined, and with effectiveness in 
unstructured problems. 

Moore & Chang [118] argue that the concept of 
semi-structured to unstructured problems is not meaningful, 
because this concept depends on an individual's or group's 
perception of the structuredness of the problem at hand. 
They define DSS as a system that can be extended, capable of 
dealing with ad hoc data analysis and decision modelling, 
where the time horizon is future, and the usage is irregular 
and at unplanned intervals. 

What is ignored by Moore & Chang is that if a problem is 
completely structured, in the sense that no judgement is 
required from the part of the decision-maker, then there 
would be no need for decision support. On the other hand, 
however, it would be impossible to built-a DSS to deal with 
a completely unstructurable problem. A DSS therefore deals 
with the sort of problems that are in between the two 
extremes of complete structuredness and unstructuredness. 

Ginzberg & Stohr [69] disagree that a DSS is appropriate 
only to future oriented planning problems, and not to 
current control problems. They argue that there is no 
difference in the decision process, whether the problem is 
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to analyse -last month's sub-standard performance- of a 
complex manufacturing facility in order to design a 
corrective course of action, or to plan next year's 
operations. Both, they argue, require completion of the 
entire intelligence-design- choice-implementation cycle, and 
neither is likely to be totally structurable or 
unstructurable. They are both, therefore, good candidates 
for a DSS. 

Sprague's view is to some extent shared by Watson and Hill 
[175] and Wynne [179]. The former argue that, unlike MIS 
which has subsumed EDP in many organisations, DSS coexist 
with MIS and support the 'tough' information requests that 
MIS have not been able to serve. Wynne also argues that 
DSS are complementing EDP/MIS transaction-oriented systems 
and they; 

(a) generally use internal as well as external data, 
(b) rely upon the flexible use of data bases 

jointly with a library of standardised models and 
the ability to assemble quickly ad hoc models and 
prototype systems to support manager/user 
judgement, and 

(c) extend the productive applicability of the computer 
into the less structured, more judgemental and 
proactive areas of management problem solving/ 
decision-making -a move from the computer focus to 
the information focus. 

Describing DSS by its user 

Based on the study of a number of DSS, and on available 
computer software, Freynefeld extends the term 'manager' to 
'decision-maker' as the user of DSS. He defines a DSS as an 
interactive data processing and display system which is used 
to assist in a concurrent decision-making process and which 
also conforms to the following characteristics; 

(a) it is sufficiently user-friendly 
decision-maker(s) in person, 

(b) it displays its information in a 
terminology that is familiar to 

(c) it is selective in its provision 
avoids exposing its user(s) 
overload. 

to 

f o: 
its 
of 
to 

be used by the 

mat and 
user(s), and 
information and 

an information 

Freyenfeld [57] stresses that decision/machine interaction 
must be direct and in person. This means that very few 
present systems would fit within his definition of DSS. 
Indeed, as argued by Ginzberg & Stohr [69], there are many 
decision-makers who do use computer assistance but use it 
indirectly- through intermediaries, and this is specially 
true at the top management level. 
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Unlike Sprague and Keen & Scott Morton [91], Wagner [172] 
limits the appropriateness of DSS to executive management - 
seeing them as an extension of a manager's mind. 

Little [98] defines DSS as model-based set of procedures for 
processing data and judgements to assist a manager in his 
decision-making. 

Sprague uses a , pyramid as a visual model to characterise the 
dimensions of an information system. As shown in Figure 2.1, 
the vertical dimension represents the various levels of 
management (e. g. operations, middle and top) and the 
horizontal dimension represents organisation functions such 
as production, marketing and personnel, etc., and the depth 
dimension represents the DSS dimension. Thus DSS can be 
visualised as cutting across all management levels and 
functional areas. 

Under this view, therefore, DSS is not merely an 
evolutionary advancement of EDP and MIS, and it will not 
replace either. Also DSS is not directed exclusively at top 
management, rather it interacts with other information 
systems to support decisions at all levels within an 
organisation. While EDP and MIS provide support for 
management in structured decisions through reports and 
direct query facilities, DSS provides support in semi- 
structured and unstructured decisions. 

Interactive Models 
OR. MS"STAT 

DC, OA. WP 

EDP/MIS 

Figure 2.1 ;A Complete View (Sprague [159[) 
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2.1.3 Types and Usage of DSS 

Keen [88], Sprague [159] and Moore & Chang [118] make a 
distinction between DSS and other computer-based information 
systems in that the DSS user's needs evolve as they become 
enabled to structure their problem further due to a better 
understanding of their problem and the system. Ginzberg & 
Stohr [68], on the other hand, accept that some DSS will 
evolve more rapidly than other systems, but reject the 
argument that an evolving usage pattern is particular to 
just DSS. According to Ginzberg & Stohr, in the case of some 
DSS, the initial structuring may be all that can be 
accomplished for quite some time; therefore a stable usage 
pattern rather than an evolving one may be the case for a 
prolonged period of time. 

A number of other DSS usage patterns have been suggested. 
Moore & Chang argue that the usage pattern of DSS is 
unplanned. They, therefore, exclude systems which are used 
at regular, planned intervals to support decisions about 
current operations. Scott & Morton [91] say that the usage 
of a DSS is interactive, and Lucas [102] argues that DSS 
usage is voluntary. Schultz & Slevin [151] argue for user 
involvement in the development and design of their DSS. 

Although user participation is not particular to DSS, user 
involvement in DSS development is more important than in 
other, less innovative computer-based systems. This is 
because DSS are less well defined, thus imply greater 
change, and require more training than many other systems. 
Without user involvement it would be impossible to resolve 
design uncertainties and to prepare the users for the new 
system. Ginzberg & Stohr, however, do not regard user 
involvement as a criterion for identifying or defining DSS. 

Ginzberg & Stohr also argue that an interactive usage 
pattern is not a good characterisation of 'most DSS. They 
argue that there are DSS, especially those used by top 
managers, who are used through an intermediary. They instead 
regard user control as a better DSS characteristic. 

DSS differ from most conventional computer-based systems in 
their orientation towards change. Conventional systems, for 
the most part, attempt to avoid change, to maintain status 
quo in the organisation. DSS, on the other hand, are change 
inducing; they attempt to alter the way people or 
organisations define and solve problems. 

According to Alter [7,8], DSS is not a homogenous category 
and they may differ in what they do and how they do it. 
Alter bases his categorisation of DSS on the degree of 
action implication of system output (i. e. the degree to 
which the system's output directly determine the decision. 
He therefore classifies DSS into two broad categories or 
dimensions; data-oriented and model-oriented. He further 
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breaks down each category into sub-categories and in total 
he fits seven types of DSS in between the above two 
dimensions. Ginzberg & Stohr argue that there are some DSS 
that do not fall easily within Alter's DSS taxonomy - for 
example, Holsapple and Whinston [80] are both data oriented 
and model-oriented, while others, such as GADS (Carlson et 
al. [31]), are graphics-oriented. Apart from performing 
different, types of operations, Alter also makes a 
distinction between the seven types of DSS according to 
their characteristics. This is shown in Table 2.2. 
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CHAPTER 2 

Donovan & Madnick (43], distinguish between DSS based, on the 
nature of the decision situations for-which they are to 
provide decision support. They categorise DSS to be either 
institutional or ad hoc. An institutional DSS deals with 
recurring decisions (e. g. Portfolio Management System 
developed by Gerrity [190]). These DSS take several years 
to be developed. An ad hoc DSS deals with specific problems 
which are not recurring and are not anticipated. For this 
type of problems, an ad hoc DSS needs to be general purpose 
and flexible. An example of an ad hoc DSS is the Generalized 
Management Information System (193]. 

Sprague [159] also offers a DSS taxonomy based on the 
different approaches to model development; Specific DSS, and 
DSS Generators. 

As the name implies, Specific DSS are designed to support 
only specific applications. These applications- usually 
represent major development projects and often are written 
in procedural languages such as FORTRAN or COBAL. -This 
approach has not received widespread acceptance. The 
principal impediments are high development costs, lack of 
flexibility, and lack of interest on the part of users to 
get adequately involved in the design and maintenance of 
these systems. 

DSS Generators are software packages that provide users with 
the capability to develop Specific DSS quickly and easily. 
Some of the popular packages are Empire, Executive 
Information Services, FCS-EPS, Express, and spreadsheets 
such as-1-2-3. "As well-as model development capabilities, 
these packages typically offer other features useful to the 
DSS function such as; a library of prewritten functions 
(e. g. depreciation schedules, NPV, and cost allocation, 
and so on), an electronic spreadsheet capability, graphics 
capabilities, and data management capabilities. The 
advantage of this approach over the Specific DSS is that it 
is an electronic workbench. From this stagepoint, Specific 
DSS can be developed quickly or changed to accommodate 
shifts in user needs without incurring heavy consumption of 
resources. 

Bonczek et al. [22,23] categorise DSS as either using a 
procedural or non-procedural language. When using a 
procedural language, the-user must-, not only specify what he 
requires but he is required to give step-by-step 
instructions as to how certain data needed by him is to be 
retrieved or how a computation is to be performed. In 
contrast, in the case of a non-procedural language, the user 
does not need to specify how his instructions are to be 
carried out, but only what he requires to be done. On the 
continuum of procedurality may also lie a command language 
enabling the user to name a predefined procedure to execute 
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a model or to produce a report. A combination of these three 
levels of procedurality for data and model oriented 
interfaces provides nine different possible classes of DSS. 

Freyenfeld [57] taxonomy of DSS is based on both technical 
characteristics and specific applications of computer-based 
systems. He categorises DSS into the following six types; 

(a) Chief Executive Information Systems (CEIS) 
(b) Commercial Operational Analysis and Planning Systems 

(COAPS) 
(c) Industrial Operational Analysis and Planning Systems 

(IOAPS) 
(d) Preference Determination Systems (PDS) 
(e) Cognitive Mapping Systems (CMS) 
(f) Expert Advisory Systems (EAS). 

Some of these systems can serve several different purposes, 
of which DSS is only one, and while all DSS fall into one 
(or sometimes more) of the foregoing categories, not all 
systems within each of these categories are necessarily DSS. 
Details of the above types of DSS are given in Table 2.3. 

There are those, however, who disagree with making any 
distinction between MIS and DSS. Naylor [120], for example, 
argues that there is nothing new about DSS that does not 
exist in management Science and MIS and disputes the need 
for the new term DSS, 

2.1.4 Existing Systea Development Approaches 

2.1.4.1 Traditional System Development Approach 

The traditional/classical system approach has been applied 
to developing and implementing traditional systems such as 
EDP and MIS. This approach is characterized by a problem 
solving orientation (Boland [21], Mitroff et al. [117]) 
wherein an EDP or MIS is regarded as providing a valuable 
'product'. The phases involved in a problem solving 
orientation, as suggested by Mitroff et al., are 
conceptualization, model definition, solution generation, 
and implementation. A traditional system approach involves 
(i) the user playing the role of an information resource 
with limited opportunities for input and learning (Urban and 
Karash [167]) and basically no opportunity to carry out an 
active role in modelling and solution generation, (ii) 
relying primarily on the system analyst's expertise to 
assure appropriate problem conceptualization, model 
definition, solution generation and implementation [167]. 
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Table 2.3 

DSS Specific Application Technical 
Types Area 
------------------------------------------------ 

Characteristics 
--------------------------------------------------------------------- 

CEIS: 
- reflect CE's ideas - stand alone 
- individual/collective decisions - substantial relational database 

- strategic decisions - constructed from scratch/heavily customised existing system - 

- stimulus to be more analytic & less ad hoc - user friendly (menu driven, light pen, touch screen) 
- monitoring performance - presentation (coloured graphics) 
- identifying key issues - frequent updates, data validation 

- information on performance vs. competition - security 
- models (no need for OR and forecasting tools, what-if analysis on 

preprocessed information, only some analytical tools �e. g. DCF, 
simple trend extrapolation) 

- flexible, robust, adoptable 
- evolving development 
- no computer experience needed. Training limited to less than 1 hour. 

COAPS: 
- Financial, commercial and marketing decisions - large, usually mainframe 
- for widespread use, offering each individual - sometimes homegrown, but generally using DSS generators. 

the capability for building his own virtual - large relational database. Access to other databases. 
system, without being affected by others. - may contain a data dictionary 

- access to much of quantitative information - large no. of terminals. 

- multidimensional analysis and reporting 
- models: Wide range of OR, forecasting, simulation, optimization tooli 

- colour graphics 
- no computer experience needed. Few days training. 

IOAPS: 
- for Planning, troubleshooting, and training - mainframe - 
- learning system for management, problem - smaller database than that of COAPS 

solving akin to TV games. - linked via network to other computers 

- all levels of management - lacks multi-dimensional analysis & reporting, but more 
powerful interactive OR tools (e. g. simulation & optimization) 

- user friendly as CEIS 
- colour graphics 
- models: wide range of optimization & simulation capabilities 

- for higher levels of management, light pens. 
PDS: 
- multi-criteria decisions - supplied as software product 
- individual/group decisions - microcomputers 

- no database 
- context independent-ý~ 

- user providing the information 
CMS: 
- major problems concerning people, situations - mainframe, mini, or micro 

or logical arguments - no database 
- breaking down a problem into a series of - context independent 

statements and mapping their inter- - systematic manner to identify positive/negative links between 

relationships, identifying key issues. statements. 
EAS: 
- contains an expert's knowledge about an - mainframe, mini, micro 

specific area of human activity - data and logic kept separately 
- uses interactive dialogue and offers advice, - often deals with uncertainties and inexactitudes, while 

together with reasoning. conventional programs produce precise results. 

-30- 



CHAPTER 2 

2.1.4.2 Evolutionary System approach 

In contrast to the traditional system approach, an 
evolutionary approach, is argued by Urban and Karash [167] 
attempts to maximize user input by beginning with simplistic 
models and interactively updating these models based on 
feedback from actual usage by the user. It attempts to 
create a mutual exchange of information about (i) the user 
and analyst's potential skills and knowledge base that might 
be appropriate for solving the problem, (ii) potential 
solutions, and (iii) personal critiques of these solutions. 
The approach utilizes an interactive user/analyst learning 
process as means to generate a more appropriate definition 
of system requirements. This approach is suggested most 
suitable for developing DSS (Sprague [159], Alavi & 
Henderson [3], Keen & Scott Morton [91]. Hopkinson [79], 
Alavi [2], Robey & Markus [135], Henderson & Ingraham 
[75], Mason & Carey [112]). 

In a study by Alavi and Henderson [3], an evolutionary 
approach was found to be more effective than a traditional 
system development approach. This is also consistent with 
the position taken by Boland [21], Ginzberg [65], Keen and 
Scott-Morton, [91], Urban and Karash [167]. 

2.1.4.3 Change Process Model 

Ginzberg (65) and Keen & Scott-Morton [91] argue that the 
Lewin [97] and Schein [147] change process model offers a 
basis for developing and implementing computer based 
information systems. The model involves three stages; 
unfreezing, change, and refreezing. Unfreezing involves 

establishing the necessary conditions for change. Many of 
the situational factors, such as top management support or 
client-felt need, are evaluated and manipulated, if 

necessary, "during the unfreezing process. The change stage 
involves those tasks normally associated with the 
traditional system approach (e. g., model definition). 
Finally this change model explicitly confronts the problems 
of institutionalizing (refreezing) a system or a model. 

2.1.4.4 Life Cycle System Development Approach 

A 'life cycle' system development approach has also been 
applied to developing and implementing an EDP or MIS. This 
approach is also suggested for developing DSS (Alter [7]). 
This approach can be described in general terms as a way to 
break a systems project into phases, activities, and tasks 
in order to accomplish the overall work in the project. In 
this way systems projects can be planned and controlled in a 
business-like manner. Although, according to Murdick [119], 
this approach is widely used, there exist no standard 
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method of defining its different phases. In his study, 
Murdick listed seventeen different systems development life 
cycles published by different information systems authors. 
One method of breaking down a systems project is to 
follow steps such as analysis, design, construction & 
testing, implementation, operation & maintenance, and 
evaluation & control. These steps are carried out rather 
rigidly and in a chronological order. Although a small 
degree of iteration may be necessary in between these steps, 
nevertheless, each step needs to be completed rather fully, 
before the system builder can move on to the next step. 

The life cycle approach discussed above has also been 
applied to Decision Support Systems (Meador, Guyote & Keen 
[114], Alter [5,7]). 

2.1.4.5 Prototyping approach to System Development 

According to Alavi [2] there is no unique definition for 
such term as prototyping. Hopkinson [79] argues that the 
term 'prototype' can be applied to any system that is 
developed rapidly and which is exposed to the user 
for interactive development and modification based on 
the user hands-on experience of working with the system. 

The term prototyping is borrowed from the engineering 
discipline. Sprague & Carlson [160] define the term 
'prototype' as an early version of a system that exhibits 
the main features of the later operational system. In 
the engineering discipline, the same term has been 
referred to as a small scale version of a fully developed 
system or product. This implies that, one is clear, if 
not in detail, of how the end product is to look like. For 
example, when building an aeroplane, the designer is 
clear of his objective that he is building an aeroplane 
and not a car. Secondly, he knows how the end product, 
though not in fine details, is going to look like. 
Thirdly, he knows the major parts or elements that make up 
an aeroplane. Fourthly, a prototype is built with the 
aim of minimizing costs in testing the feasibility and 
practicality of clear defined engineering ideas, before 
going to full production. And finally, the end product is 
usually something very close and similar to the prototype 
-a full refined version of the prototype. 

Early in the systems development life cycle, a 'prototyping' 
approach has also been used as a method of developing an 
initial model of the desired system such as EDP or MIS. 
Edelman [47] describes this approach in terms of four steps; 
users provide a general specification, system designers 
develop a prototype, users try it out, and system designers 
modify the system to meet the users' detailed 
specifications. 
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3 CHAPTER 3 

3.1 The Concept of Management Intelligence Systems 

3.1.1 Objective 

As discussed in the previous chapter, there exist no clear 
and universally accepted definition of DSS. Moreover, the 
term DSS in itself is too broad to refer exclusively to any 
specific type of computer-based information system. A survey 
of the literature on DSS, however, led the researcher to a 
class of support systems which is termed Management 
Intelligence System (MINTS). 

It is the objective of this chapter to define MINTS, and 
suggest a clear distinction between MINTS and other support 
systems, especially MIS. 

Also, in this chapter, an evaluation of the system 
development approaches discussed in the previous chapter is 
carried out to find a suitable approach for developing and 
implementing MINTS. 

3.1.2 The Place of EDP, HIS, and MINTS in Decision Making 

Managers are constantly engaged in the intertwined process 
of planning and control. They are constantly monitoring both 
their organisation and its environment: in the light of this 
monitoring they may move on directly to take action. The 
action to be taken may be autonomous - relying on recipes 
as Johnson & Scholes [84] put it. In these cases there is 
little in the way of planning and decision-making, and the 
monitoring-action nexus is akin to mechanical process 
control. 

However, from time to time the monitoring process will throw 
up a new situation for which the recipe is not available and 
then there is a need to assess formally the options 
available and to decide between them. When this occurs the 
planning and control cycle is as shown in Figure 3.1. 

PLANNING 

MONITORINGI DECISION MAKING 

ACTION 

Figure 3.1: A Basic model of planning and control 
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Ackoff [1] described managers as being in a "mess", as being 
confronted by a set of interacting and overlapping problems. 
With this view, it can be seen that it would be unwise for 
a manager to concentrate solely on a single problem: he 
needs to take account of the interaction of any particular 
problem with the other problem areas. To do this he needs 
a broad model containing all the important interactions. 
This broad view or model will be termed a scenario. 

As a lead in to the model being developed, 'the monitoring 
and planning process shown in - Figure 3.1 can be 
alternatively depicted in Figure 3.2. Here the manager's 
broad view of his organisation and its links with its 
environment (his scenario) is open to prompting by an 
alerting mechanism. In the light of this prompting, the 
problem area within the scenario is defined and this portion 
of the scenario is then focused on in the search for the 
problem's solution, resolution or dissolution [1]. 

Alerting SCENARIO 

Problem 

Area 

Focus 

Figure 3.2: Monitoring and planning 

The outcome of the focusing activity is a better 
understanding of the problem area. This better understanding 
is a more appropriate structuring of part of the manager's 
scenario and is likely to make for a better decision. 

Where a manager uses resources outside his own capabilities 
to help in providing focus, the situation is akin to 
operational military intelligence. Here, intelligence 
officers gather information and present the commander with 
an overview of the war situation (ensuring that their 
scenario 'fits' that of the commander) together with a list 
of options that they see as open to him. After questioning 
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and digesting what the intelligence officers have to tell 
him, ' the commander is then in a better position to make, a 
more informed decision. 

, 11 
Murray-[1 0] defines intelligence to be the outcome of the 
meshing of reconciliation of a set of information carrying 
inferences. With this definition it can be seen that the 
focus activity --shown in Figure 3.2 is producing 
intelligence. 

Managers and their organisations are daily confronted by an 
infinity of' stimuli from within and from outside the 
organisation. Only some will be relevant and in order not to 
be overwhelmed, selection must take place. Data can be 
defined as stimuli that are accepted by a manager or 
organisation, where 'accepted' means that they have passed 
the tests applied. Perhaps the simplest example of 
acceptability is that in a commercial order-processing 
system whereby only numerical data are acceptable for the 
quantities of goods ordered. 

Information can be defined as data that are seen as directly 
relevant to a person or an organisation; management 
information as data seen as directly relevant to a manager 
in his job. For a managing director of a company engaged in 
selling fast-moving consumer goods, the piece of data 
concerning a single sale is unlikely to constitute 
information for him, whereas the monthly aggregated sales 
almost certainly would. 

The combination of these definitions with the ideas embodied 
in Figure 3.2, allows Figure 3.3 to be drawn. Although 
'computer' terms are used here, this model is of general 
applicability and not confined to computer systems. 

I Other Information 

(e. g. . invoice) 

Receiver 
Stimulizýi and Data 

Filter 

Data 

Processing 

Data 

Store 

J 
(Scenario C Al er ti ng3 Information 

Context 

Information Information 
Interpretation 

Intellige 

Figure 3.3: A Model of the relationship between Data, Information, and 
Intelligence within the context of a decision scenario 
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In Figure 3.3, data is processed to produce information. 
Some of this information (termed 'other information') is 
used outside the organisation. The management (alerting) 
information would be produced from data through the 
processes of aggregation, exception, etc. What had been 
loosely termed 'focus' in Figure 3.2 has been relabelled 
'information interpretation' in Figure 3.3, with the 
interaction of the scenario with the activity of information 
interpretation explicitly labelled. 

The distinction between data processing and information 
interpretation is not an absolute one, but nevertheless it 
is fairly clear-cut. Data processing takes place according 
to well-defined rules, rules about which: there is no 
controversy and which depend little on the immediate 
context. For example, a system for reporting monthly 
variances' will contain rules that follow accounting 
definitions, and will operate in the same way almost 
irrespective of how well the organisation is performing. 

In contrast, information interpretation is an activity which 
Jis context dependent - even perhaps to the extent of bending 
the evidence to give the manager what he wants! And unlike 
data processing, the output is not unidimensional (such as 
aggregated or exceptional items) but multidimensional in the 
sense that the output does reconcile the superficially 
unreconcilable, and combines incommensurates (such as sales 
and morale)., Additionally, one can sat that information 
interpretation creates a whole that is greater than the sum 
of the parts, whereas data processing does not. Information 
interpretation produces intelligence which enhances a 
manager's understanding of his scenario not just in response 
to a particular situation but in general terms. Thus it 
should enable the manager to make a more appropriate 
response to alerting information. 

Figure 3.3 is incomplete in that there is no link between 
the scenario and the data processing facility. There must be 
such a link since the rules of data processing must come 
from the scenario of the manager. In turn, the receiving and 
filtering (the acceptance test) required to produce the 
necessary data will be defined from the data processing 
requirement. Also, the feedback of action from scenario to 
real worlds needs to be shown. 

The complete model derived from Figure 3.3 with these 
enhancements is shown in Figure 3.4. 
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Other Information 

Receiver Data 
Stimuli" and Data ý Filter --ý 

Processing 

Data 

Store 

Acti on- 

J 
CAlerting) Information Scenario 

Context 

Information Information 
Interpretation 

Intelligenc 

Figure 3.4 :A Model of the relationship between Data, Information, and 
Intelligence within the context of a decision scenario 

As shown in Figure 3.4, -' Data Processing is carried out using 
EDP, and management (alerting) information is provided 
through MIS. As far as Information interpretation, result of 
which is intelligence, is concerned, the researcher suggests 
that a new class of support system is required. This new 
class of system is called Management Intelligence Systems 
(MINTS). 

The researcher has chosen the term MINTS 
system that provides support in dealing 
issue, which is inherently somewhat 
specific terms, and which necessitates va 
input from the part of the decision-maker 
it. 

for that type of 
with a decision 

unstructured, in 
Luable judgemental 

in dealing with 
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The term MIS is proposed here to be reserved for that part 
of the total computerised system that is concerned with 
providing alerting (management) information. 

A MINTS involves interpretation of information selected from 
a base of data/information, resulting in production of more 
intelligence for a decision-maker dealing with a decision 
issue more effectively. As such, a MINTS would be a system, 
computerised or not, that acts as a focus - for thought or 
debate - and promotes learning and compromise by reducing 
uncertainty in the nature of a decision issue as well as 
means of tackling the decision issue. 

The term DSS should be used in a general sense to refer to, 
as suggested by Sprague [159], all systems that help in 
dealing with any part or stage of a decision problem - 
including EDP, MIS and MINTS. 

The above definition of MINTS is based upon the concept of 
focus. This implies that the area of concern is neither 
completely unstructured, nor completely structurable. In 
other words, the prime application of a MINTS is to bring 
some degree of structuredness to decision problems that are 
partly unstructured. 

Sometimes it is not possible to produce a precise definition 
of a problem, and this is especially true of soft system - 
where objectives are difficult or impossible to define and 
where cause and effect are only hazily understood. One well 
known methodology for tackling very unstructured problems is 
that of Checkland [34]. A schematic of the stages in this 
approach is reproduced in Figure 3.5. The methodology-has 
been devised to encourage the raising of issues and the 
structuring of debate. In fact, through the multiple root 
definitions that one is encouraged to formulate, a set of 
idealised situations or scenarios is generated. The link 
between the Checkland methodology and MINTS occurs in steps 
4 and 4a where, starting from a given scenario, a detailed 
focus may be required. However, in contrast to MINTS, 
unfettered use of the Checkland methodology may go well 
beyond what is envisioned in the creation of MINTS, in the 
sense of changing mind sets to the extent of revolution. 

Having defined MINTS and made a 
MIS and MINTS, it is very helpful 
of the characteristics of MINTS. 
presented in Table 3.1, based on 
& Raho [17] in particular, alp 
Norgaard [124], Thierauf [165], 
point of view. 

clear distinction between 
to present an overall view 

These characteristics are 
the work done by Belohlave 

so that of Sprague [159], 
and the researcher's own 
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-CHAPTER 3 

3., 1.3- The Relationship Between MINTS, DSS and HIS 

Sprague uses Simon's model of decision making in order to 
illustrate the relationship between MIS/EDP, OR/MS and DSS; 

Intelligence EDP/MIS 

Design 

MS/OR DSS 

Choice 

Implementation 

Figure 3.6: Phases of Decision Making [159] 
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Based on this model, MIS/EDP provide "intelligence" to 
decision- makers. "Intelligence" is defined by Simon [156] 
as searching the environment for conditions calling for 
decisions. Raw data is obtained, processed and examined for 
clues that may identify problems. The researcher, however, 
regards this as "alerting information" and not as 
"intelligence". "Alerting information" is an appropriate 
term for some of the output from such systems as an MIS. 
Simply because an MIS can basically inform decision-makers 
that either things are going according to plan (for example, 
sales are -TX as planned), or that something has gone wrong 
(for example, sales are much lower than planned). Such 
"alerting information" is overwhelmingly "hard" information, 
as to how an organisation has performed at operational 
level in- the past, and how it is performing currently. 
"Alerting information" does not, however, tell 
decision-makers what has caused the problem; for example why 
sales are down. When such a question is raised by a 
decision-maker, he may then be supplied with much more 
information than he requires, which may or may not tell him 
what has caused the problem. The information provided is not 
specific, but general and the decision-maker is expected to 
search through the information provided and somehow figure 
out what may have caused the problem. More importantly, an 
MIS does not assist decision-makers in how to deal with the 
problem. 

"Intelligence", as defined by Murray [115], is the best 
interpretation obtained from the meshing and reconciliation 
of a set of information carrying inferences. This 
information can be "soft" and/or "hard", coming from an 
internal'and/or, external sources, and with different time 
horizon (present and future). In addition, the researcher 
argues, "Intelligence" is specific rather than general; in 
the sense that it is related to a specific problem within a 
decision-maker's scenario. This means that "intelligence" 
is context dependent; in that it is obtained as a result of 
investigating and analysing a specific problem and 
interpreting the consequences of the different ways of 
tackling that problem within a decision-maker's scenario. 
Just as "data" can be "information" once placed within a 
context, "information" can become "intelligence" once meshed 
together and reconciliated to be relevant to a specific 
problem within a decision-maker's scenario. In this way, a 
decision-maker's scenario is taken to be a combination of 
different bits of intelligence about his working environment 
which are gathered through time. 

Using a military issue as an example of "intelligence", a 
General is more interested in knowing what the enemy is up 
to, in terms of which direction it is coming from, where it 
is aiming to hit, and how it can be repelled than being 
informed that the enemy is approaching. The fact that the 
general is notified that the enemy is approaching, is 
"alerting information", forcing the General to consider the 
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problem facing him seriously. He then wants "intelligence" 
about the enemy's activities and plans, and ways of 
counter-attacking the enemy. Moreover, the General requires 
"intelligence" with regard to specific activities of the 
enemy. For example, he may have a plan to attack the enemy 
on a certain day and at a specific place, and wishes to know 
about the movements of the enemy on that day and at that 
specific place, as these are critical input to his plan. 
The more "intelligence" about the enemy which affect the 
General's plan, the better the General will be able to 
consider certain alternatives and provisional plans in 
detail, rather than having a large number of options open to 
him with little detailed analysis. The General does not 
require to be provided with "alerting information" about all 
the enemy's activities at all fronts, as most of that 
information does not affect his scenario, but that of other 
Generals. An MIS provides "alerting information" to all 
Generals without a specific scenario in mind, while MINTS, 
by dealing with a problem and ways of tackling it, are 
scenario dependent, thus provide "intelligence" to the 
decision-maker. 

With the above definition of "intelligence", then using 
Simon's model, "intelligence" is the result of the design 
and choice stages of decision-making. The researcher, 
therefore, offers a modified version of Simon's model, as 
shown in Figure 3.7, which shows the relationship between 
MIS/EDP, and MINTS. MS and OR are not mentioned in this 
model, as a MINTS may use MS and OR techniques in tackling a 
decision problem. Also the implementation phase is not shown 
separately, as it is regarded as part of the choice phase as 
discussed by Simon. 
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3.1.4 Uncertainty and decision making 

Several writers emphasise the use of DSS in unstructured 
situations, but do not go further and consider the types of 
situations and the consequences of them (but see Brookes 
[27]). An approach better suited to a study of how DSS 
systems are devised, constructed and implemented, is one 
based on process, and this in turn requires that uncertainty 
is taken into consideration. 

The type and level of uncertainty affect a manager's ability 
to cope with a problem. Uncertainty is manifest in a number 
of ways. In a rough order of the increasing difficulty 
managers find in handling,., uncertainty, sources, of 
uncertainty lie in: 

i) TERMS - uncertainty in the definition of terms. 
ii) DATA - uncertainty in data values to be entered into 

the model and those required from it. This 
uncertainty can be viewed as being of three types: 
a) where the value is inherently deterministic but is 

not known precisely, 
b) where the value is stochastic and is defined by a 

probability distribution, 
c) the probability of occurrence is not known. 

iii) LOGIC - uncertainty in the rules applied: 
a) uncertainty in the form of individual cause and 

effect relations where the relationship can be 
considered a deterministic one, 

b) uncertainty in the consequences of interacting 
deterministic relationships where data is 
deterministic, 

C) uncertainty in the consequences of interacting 
deterministic relationships where data is 
stochastic, 

d) uncertainty in the form of cause and effect 
relations where the logic is fuzzy. 

Earl (45] has taken Thompson and Tuden's view (166] of the 
organisational decision-making under uncertainty and 
developed a view of system design under different states of 
uncertainty. Uncertainty is in the ends sought by 
decision-makers and by the means of achieving them. 
Uncertainty about means should be "taken to mean 
uncertainty about the relationships between cause and 
effect (about the rules of the logic of models), and 
uncertainty in the values taken by variables 
(uncertainty in the data model). Uncertainty about ends, 
on the other hand, should be taken to mean not so much in 
defining possible objectives but in making them according to 
preference. The possible combinations of uncertainties are 
summarised in Figure 3.8. 
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Preferences about Possible Outcomes 

Agreement Disagreement 

Beliefs Agreement I Computation Compromise 
about 
Causation Disagreement Judgment Inspiration 

Figure 3.8: Tompson and Tuden's Matrix of Decision Issues 

1) Low uncertainty about Ends/Low uncertainty about means: 
When there is low uncertainty on the two dimensions - 
consensus on means and ends exists prior to the use of a 
support system - then the decision problem can be dealt with 
by computation and management reports. In other words, a 
support system functioning as an answer and management 
report generating are appropriate to this type of decision 
problem. Most accounting systems, such as data processing 
and management information system are of this type. 

2) Low uncertainty about ends/High uncertainty about means: 
When an organisation has a clear idea about its objectives, 
e. g. increase sales volume and hence its profitability, but 
the decision-maker(s) is(are) not clear as to how to achieve 
this objective, e. g. whether through reducing prices or 
increasing the advertising activities or improving product 
quality or even selling a different product, then the 
decision problem requires judgement on the part of the 
decision-maker(s). In this case an appropriate support 
system is a MINTS if it provides the means for learning, and 
insights by helping the decision-maker(s) to better 
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understand the variety ofý different courses of action or 
alternatives and their consequences and the key factors 
influencing them, or even provide the decision-maker(s) 
with further alternatives that otherwise could have not been 
considered. In this way, then the decision-maker(s) can 
learn through trial and mistakes without being under 
pressure of incurring financial losses, which is one of the 
penalties of the real world. Examples of this type of MINTS 
are those planning systems that allow 'what-if' questions 
to be answered thus allowing the decision-maker(s) to 
understand the output of each ý alternative and its 
implications, or systems which provide simulation 
facilities. 

3) High uncertainty about ends/Low uncertainty about means: 
In this case, there is agreement and certainty about the 
means, but disagreement about the objectives of decision 
makers. An example would be when the Marketing Manager is 
concerned with increasing the sales volume through investing 
in a new outlet, but the Financial Manager is concerned 
with not stretching the company beyond its financial 
resources. Here an --appropriate support system is a MINTS 
which creates a situation in which the decision-makers could 
have means of dialogue and reach a state of compromise - 
give and take situation. An example of a DSS in this 
category would be a newly arrived Priority Decision System 
(PDS) which helps decision-makers and policy makers to state 
the criteria behind their preferences and give weights to 
them. The system checks any inconsistencies in the 
preferences and the weightings given. This not only helps 
an individual to become more conscious of his priorities and 
the weightings he attaches to each priority, but gives a 
group of decision-makers the opportunity of learning about 
the way and the degree to which each member of group feels 
about his priorities. The PDS is also said to provide each 
individual decision-maker with equal chance of expressing 
his views without being under pressure by other group 
members. Such a MINTS could bring about some degree of 
compromise through dialogue and better understanding among 
the decision/policy makers. 

4) High uncertainty about ends/Low uncertainty about means: 
Lastly, when an organisation finds itself in a desperate and 
critical situation in which there is high uncertainty and 
disagreement about its objectives, where it is going, and 
how it should get there, then an appropriate support system 
would be one which could help to generate ideas and 
stimulate creativity and inspiration. The contribution of 
computerised support systems in this area seem rather 
limited to say the least. The brainstorming technique is a 
method of helping with this type of decision problem. 
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3.1.5 Institutional vs. ad hoc HINTS 

Donovan and Madnick (43] make a distinction between 
"institutional" DSS and "ad hoc" DSS. An institutional DSS 
is regarded as one which supports recurrent decisions and 
which evolves over several years as system users learn and 
extend their needs and capabilities. An example of such a 
DSS is the Portfolio Management System (PMS) as suggested by 
Keen & Scott Morton (91]. In contrast, ad hoc DSS support a 
wide variety of decision problems that. are not usually 
anticipated or recurring. Examples of this type of decision 
problem is the building of a new factory, or entering a new 
market. Keen & Scott Morton compare the characteristics of 
these systems in Table 3.2; 

TABLE 3.2: Adapted from Donovan and Madnick [43] 

Characteristics of 
DSS 

Institutional 
DSS 

Ad hoc 
DSS 

-------------------------------- 
Frequency of a decision type 

---------------- 
High 

----------------- 
Low 

Types of decisions Few Many 
No. of people making same 
decisions Many Few 
Range of decisions supported Narrow Wide 
Range of users supported Narrow Wide 
Range of issues addressed Narrow Wide 
Specific data needed in advance Usually Rarely 
Specific analysis needed in 
advance Usually Rarely 
Problems recurred Usually Low 
Importance of operational 
efficiency High Low 
Duration of specific type of 
problem being addressed -, Long Short 
Need for rapid development - 
-------------------------------- 

Low 
----------------- 

High 
---------------- 

A similar but extended version of Table 3.2 is produced, as shown 
in Table 3.3. In this Table, some of the characteristics of 
institutional and adhoc MINTS are compared with those of an MIS. 
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TABLE 3.3: Characteristics of Institutional and Ad hoc MINTS 
and MIS 

System Ins titutional Ad hoc 
characteristics MINTS MIS 

----- - 
MINTS 

------------ -------------------------------- 
Frequency of a decision type 

-------------- 
High 

----- 
High Low 

Types of decisions Few Few Many 
No. of people making same 
decisions Many Many Few 
Range of decisions supported Narrow Narrow Wide 
Range of users supported Narrow Narrow Wide 
Range of issues addressed Narrow Narrow Wide 
Specific data needed in advance Usually Usually Rarely 
Specific analysis needed in' 
advance Usually Usually Rarely 
Problems recurred Usually Usually Low 
Importance of operational 
efficiency High High Low 
Duration of specific type of 
problem being addressed Long Long Short 
Need for rapid development Low Low High 
Costs High High low 
Hardware/Software orientation Hardware Hardware Software 
Hard/soft data orientation Hard Hard Soft 
Type of problem Structured/ Structured Semistructurec. 1 

semistructur ed unstructured 
No of users Many Many One/few 
Development time period Long Long Short 

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

As shown in Table 3.3, there is a great deal of similarity 
between an institutional MINTS and an MIS. This implies that 
the most part of an institutional MINTS is basically an MIS 

-a MINTS reliant upon an MIS. This is because an 
institutional MINTS requires a large quantity of 'hard' data 
and relatively little 'soft' data. Other evidence in support 
of this point is the emphasis laid on operational efficiency 
of an institutional MINTS, as well as that of an MIS. As 
discussed in chapter 2, a characteristic by which many have 
made a distinction between an MIS and a DSS (MINTS in the 
above Table), is improved 'efficiency' for the former as 
against improved 'effectiveness' for the latter. Improved 
efficiency is most obtained in the areas related to storing, 
processing and analysing hard data, which can be 
computerised to be carried out much faster, cheaper and on a 
larger scale. Moreover, like an MIS, an institutional MINTS 
is likely to take several years to be developed and 
implemented. This is supported by Keen & Scott Morton who 
have shown by their examples of institutional DSS, that the 
development time scale for such systems is very long - 
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several- years. The-researcher- suggests-that most-of the 
development time for such systems is taken up by their MIS 
part which is needed by different system users. ' 

An organisation which embarks upon building an institutional 
MINTS must first, therefore, store, process and analyse its 
'hard' data-efficiently. In other -words, the organisation 
needs to have it's MIS established, before it can 
successfully embark upon building a MINTS which needs to 
heavily rely upon it's MIS. 

Taking away the MIS part of an institutional MINTS, the 
MINTS part of the system may not be very complex or large. 
Moreover, an institutional MINTS, may be the result of a 
combination of ad-hoc MINTS which are built over a long 
period of time, sharing the same MIS. 

In terms of assessing the likelihood of success for an 
institutional MINTS, the researcher does not deal with the 
success of the MIS part of such systems. Firstly, because 
this study is concerned with MINTS rather than with MIS, 
and secondly the literature is filled with studies on MIS 
success. This means that the sort of criteria used in 
assessing the success of an MIS will not appear in the 
Consultant Advisory System. For example, the Consultant 
Advisory System does not measure the ' success of an 
institutional MINTS in terms of increased efficiency or 
profitability or productivity. 
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3.1.6 A Suitable System Development Approach to-MINTS 

3.1.6.1 An Evaluation of System Development Approaches 

The researcher holds 
is another term for 
is a more approj 
implementing MINTS, 
life cycle approach 
discussed below. 

the view that a 'breadboarding', which 
an evolutionary and adaptive approach, 

7riate approach for developing and 
than a traditional system approach, a 

or a prototyping approach. This is 

In order to show why a traditional system development 
approach is more suitable to such systems as an EDP or MIS 
and not a MINTS, it is appropriate to discuss some of the 
characteristics of an EDP or MIS. These systems are designed 
to store, process, analyse and report 'data' or 
'information' on a large scale that are needed on a routine 
basis for different ends and that can be predefined rather 
clearly and in detail. Also the input and the output of such-. - 
systems are predefined rather rigidly. '-The-system builder 
has, therefore, clear instructions as to what is required 
from the system he is about to build. The development time 
scale for an EDP/MIS is usually very long. This is because 
of the sheer size and the complexity of such systems, caused 
by such things as different sources of data, different sets 
of data formats and levels of aggregation, high level of 
accuracy and precision required in terms of system input and 
output - hence detailed and time consuming programming, 
testing and debugging - and the number of people involved 

who have different requirements from the system. Another 
characteristic of EDP and MIS is that their users cannot use 
them live until the whole system, or an independent part of 
the overall system is developed and implemented. EDP and 
MIS are not designed to deal with ad hoc decision problems, 
they are designed rather for problems that are on-going and 
where improved efficiency can be obtained to justify the 
costs. These systems are built from an organisational 
perspective, rather than an individual perspective, hence 
the individual users' requirements are compromised for the 
sake of providing an organisational/departmental service. 

The type of problems for which MINTS are designed, on the 
other hand, is very different from those of EDP and MIS. By 
definition, MINTS deal with semistructured to unstructured 
problems, where the user requirements can not be 
prespecified clearly and in detail. It is a function of 
MINTS to help the user to define his problem. This view is 
also supported by Bennett [19]. He argues that 
decision-makers have trouble describing a decision-making 
process and rely on conceptualization, such as pictures or 
charts when making or explaining a decision. Because of 
this, he argues that a decision support should not require a 
decision maker to be able to describe the decision-making 
process before the system is built, but should help the 
decision maker conceptualize his problem. Indeed, the person 
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for whom a MINTS is developed is unlikely to have a detailed 
understanding of the total problem area facing him. This 
means that only a portion of the total problem can be 
defined at a time. 

A way in which a problem area for a MINTS can be 
successfully defined is through a better understanding of 
the different parts of, that problem area in an incremental 
fashion. By learning from the portion of the problem for 
which a MINTS is designed, for interactive use, the user 
will then be enabled to define further requirements for 
tackling another portion of the total problem. As a better 
understanding of the parts of the total problem is obtained, 
this may result in the user adjusting and modifying his 
overall scenario, and consequently affecting the scope and 
the nature of the total problem - hence an adaptive 
development approach. As, a result of an incremental and 
adaptive development approach, a MINTS is built that can 
deal with a portion of the problem that is of significant 
value to the system user. As already stated, the total 
problem can not be prespecified in its entirety as it does 
not remain stable due to its dynamic environment. This means 
that the different steps of a life cycle approach must be 
reiterated often, and unlike a life cycle approach, the move 
from one step to another will not be carried out in any 
specific chronological order. These steps are so short lived 
that they are in effect combined in a seamless process. 

The development approach for a MINTS is based on close 
collaboration between the system. user and the builder (i. e. 
the consultant) who agree on a small but significant portion 
of the total problem as the starting point which forms the 
"initial" body of the MINTS. Both the consultant and the 
system user have distinctive capabilities and viewpoints 
which must be merged to make the task of developing and 
implementing a MINTS more successful. A MINTS is not 
something that the consultant will provide to the system 
user, but something they will develop together, by combining 
their knowledge and expertise and learning from each other. 

Often the system user is interactively involved in the 
process of model building. By using the initial body of the 
MINTS, a better understanding of some other parts of the 
total problem area is obtained and further requirements are 
specified forýthe next additions to the initial MINTS. This 
takes a short period of time, usually weeks, and is repeated 
through further understanding of the problem area and user 
confidence with the system. Additions to the initial MINTS 
are carried out several times over a period of a few 
months, until a relatively large and stable system is 
evolved which provides the user with a wide range of 
decision support. This is the stage when the consultant 
with the consent of the user may decide to greatly reduce 
his involvement to just providing one-off type technical 
support. As the system user's needs evolve, the consultant 
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may have to be asked to get actively involved in supporting. 
the user to add further additions to the system. Although 
the frequency and the extent of change will decline, it does 
not usually stop; with the exception of a MINTS which is 
designed for "one-off" type problem. 

It is clear that a prototyping approach is not suitable for 
developing MINTS, because users do not know sufficiently 
well what they want; "a prototyping approach requires a 
fairly detailed system specification before proceeding. The 
iterative process in the case of MINTS is a crucial part of 
the learning process for the system user. Unlike an EDP/MIS 
development, a MINTS development approach results in the 
installation of an adaptive process in which the user and 
the part of the MINTS which is in the process of being 
built, interact to confront the problem area for which the 
MINTS is being designed, , as well as responding to the 
changes in the user's scenario. 

3.1.6.2 Breadboarding Approach to MINTS 

The researcher suggests that the term 'breadboarding' to be 
used to refer to an evolutionary or adaptive approach for 
developing a MINTS. The term breadboarding is borrowed from 
electronic engineering. A 'breadboard' is a board with a 
matrix of holes on it, which are to accommodate transistors 
and associated components. Once the 

. 
transistors, are placed 

on the board, they form a complex interlinked network. The 
critical issue is that, the input to any individual 
transistor is influenced by the output required from it by 
its next immediate transistor. Because of this it is not 
possible to add additional transistors in isolation from 
the rest of the network. Due to the interdependency of 
transistors in the network, a valid approach is a step by 

step and gradual build up of the network. Such an 
approach allows the effect of any new additional transistors 
on the rest of the network to be checked, and 
readjustments to be carried out where necessary. Any 
readjustments, may in turn necessitate further 
readjustments, until the network behaves as required. 

The reason for adopting a breadboarding approach for 
developing MINTS is that the nature of such an approach 
matches well with the nature of MINTS. As users do not know 
in sufficient detail what they need, a breadboarding 
approach allows a step by step build up of a MINTS. Indeed, 
the objective behind such an approach is to allow the user 
to play around with a few simple concepts which are 
translated into a tangible and physical form. The strategy 
behind this initial session is to educate and allow the user 
time to absorb and appreciate the potential opportunities 
offered by the MINTS in dealing with some of his decision 
problems. A realisation of the existence of new ways of 
dealing with a problem by the user, will then prompt him to 
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define his requirements-' in further detail. Indeed, it is 
only when users start using a MINTS, that their needs begin 
to evolve. Moreover, users' needs tend to evolve quite 
rapidly and not always in predictable directions. In short, 
the breadboarding approach will satisfy a small portion of a 
user's needs at a time, and this in turn will give the user 
further scope, gradual confidence, and time to evaluate his 
needs in more detail, as well as expanding them in his own 
pace, without prior commitment to other than the next stage. 

The breadboarding approach described above is close to the 
way Simon [156] describes how an adaptive system is 
designed. Such a system, he argues, is one that adapts to 
changes of several kinds over three time horizons. In the 
short run, the system allows the user to search for answers 
within a relatively narrow scope. In the intermediate time 
horizon, ' as the user learns from the system, the system 
capabilities and activities are modified. In the long run, 
the system evolves to support different user needs and 
provides different sets of capabilities in dealing with a 
decision problem. 

For a breadboarding approach to be a success, the following 
requirements need to be satisfied; 

(a) system development should be carried out in a speedy 
manner, 

(b) any new concepts or requirements must be given a 
tangible presence, 

(c) the time scale in between the deliverables must be 
short, 

(d) the user(s) must be continually involved throughout 
the development and implementation stage, 

(f) gradual user learning through 'hands-on' experience, 
(g) responsiveness to user needs with minimum delay, 
(h) step by step build up of the MINTS (within an 

overall strategy), but without prior commitment to 
other than the next step, 

(i) continuous reappraisal and remodification of the 
portion of MINTS built, in the light of changing 
needs, and 

(j) staff continuity. It is not enough to leave users 
with a set of manuals explaining, quite often not 
clearly - at least from the users' point of view, 
how to perform certain tasks. The users must have 
convenient access to experts or professionals who 
guide the users through the evolutionary stages of 
the system, and making sure that the system meets 
the users' needs and that the next generation system 
is in good, hands. 
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3.1.7 The People Involved in a HINTS Project 

A distinction has been made between the terms "user" and "end-user". The term user, or the "problem solver" as 
referred to by Checkland [34], is someone who uses the 
system interactively and is "anxious to bring about improvement in a problem situation". Sprague [159] defines 
the term "user" as the person faced with the problem or 
decision - the one that must take action and be responsible 
for the consequences. This decision-maker is, according to 
Welsch [177], the "end-user", or as suggested by Checkland, 
is the "problem owner" who gains most from the system. 
Yaverbaum [180] defines the "end-user" as a person who 
interacts with a computer as part of his job but is not a 
programmer or analyst. 

The term "end-user" can be confusing, as it is often 
difficult, in the area of EDP and MIS, to know who the 
end-user is. Indeed, these systems are basically designed to 
bring about organisational improvements through improved 
operational efficiency in the running of an organisation. 
Taking the definition of a "problem owner" as suggested by 
Checkland, different people, such as top management, or even 
the shareholders of an organisation, may be regarded as the 
problem owners, as they may gain most from such systems. 

It must be emphasized that MINTS are designed to assist 
decision-makers who may have a decision problem to tackle, 
or want to gain a better understanding of a problem 
situation. In this sense the decision-maker for whom the 
MINTS is designed is the person who most benefits from the 
assistance provided by the MINTS. The researcher refers to 
such person or persons as a "system user". A system user may 
use a MINTS interactively or through an intermediary. An 
intermediary may be involved in developing a MINTS in terms 
of building decision models using a MINTS generator 
(equivalent to a DSS Generator as defined by Sprague), or 
he may simply provide the system user with advice in terms 
of interpreting certain results of an analytical technique. 
The researcher does not regard an intermediary as a system 
user, but simply as "intermediary". This is because an 
intermediary does not use a MINTS to deal with his problem, 
instead he provides support for the system user. 

Sprague defines the intermediaries for a DSS as the person 
who helps the system user, perhaps merely as a clerical 
assistant to push the buttons of the terminal, or perhaps as 
a more substantial "staff assistant" to interact and make 
suggestions. 

Keen & Scott Morton (91] use the terms "chauffeur" and 
"intermediaries" interchangeably. They have divided 
intermediaries into two groups; "technical intermediaries" 
and "staff intermediaries". A technical intermediary helps 
involvement with design process, formalizing of ideas and 

-55- 



CHAPTER 3 

needs, - and evolving personalized system. This role is 
performed by an EDP or MIS department or an internal 
consultancy services department, which is usually outside 
the system user's department. A staff intermediary acts as 
the interface between the system user and the system, 
translating questions, operating the system, and providing 
analyses. He is usually from the system user's department. 

Welsch [177]. uses the term "integrating agent" to refer to 
the intermediaries as the human interface between the system 
user and the designed system. According to this definition, 
an integrating agent can be either from the system user's 
department or from an EDP or MIS department. 

It is clear from the above definitions of an intermediary 
that the term is used in a very general manner which refers 
to any person, both from within and outside the system 
user's department, who helps the system user. The researcher 
holds the view that a distinction needs to be made in terms 
of the internal and external intermediaries. This is needed, 
as it is an objective of this study to develop a Consultant 
Advisory System which takes into account the roles played 
by different people involved in a MINTS. An underlying 
assumption on which the Consultant Advisory system is built, 
is that the success of a MINTS depends on how well the 
consultant establishes and maintains relationships with and 
between the different actors in a MINTS. With this aim in 
mind, the researcher, proposes to categorise the human 
interface between the system user and his MINTS into two 
main groups; those from the system user's department and 
those from an in-house consultancy services department 
providing MINTS support (it is appropriate to reiterate at 
this stage that this study is primarily concerned with 
internal consultants). As the former group are likely to 
have a more direct, closer, and longer rapport with the 
system user than the second group, they are referred to as 
the "intermediaries". The latter group is referred to 
simply as "consultant" which refers to an individual 
consultant or a consultancy team. A consultancy team 
comprises both technical and business oriented people such 
as; management scientist, an operations researcher, a 
business analyst, and Programmers. A consultant is basically 
responsible for providing system users with a MINTS designed 
to deal with an specific application area. A MINTS is rather 
similar to an Specific DSS as defined by Sprague. A 
consultant is in charge of configurating the software and 
hardware, and also involved in the building of the "initial" 
MINTS. 

Intermediaries can be divided into two groups; technical and 
clerical intermediaries. A technical intermediary may be 
someone who works closely with a decision-maker (the system 
user of the MINTS). He may have, prior to the MINTS, 
provided the decision-maker with decision support in the 
conventional manner. In this case, he has a good 
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understanding of- the decision needs of the decision-maker. 
The MINTS will basically computerise part of the activities 
of the intermedairy, with which he is well familiar, and 
enable'him to provide a more effective decision suopport to 
the decision-maker. A technical intermediary may or may not 
be computer literate; he is required to operate and 
maintain a MINTS, as the system user may not wish to or have 
the time to become involved in the operation and maintenance 
of the MINTS. He may also be required to become involved in 
building decision models for the system user, using a MINTS 
generator. 

A clerical intermediary refers to a member of the system 
user's department, who does the key punching for inputting a 
set of information into the system. He is not required to 
have any business or technical skills about the MINTS. A 
clerical intermediary may be the system user's secretary. 

Bennett [19] uses the term "integrating agent" to refer to 
the human interface between a DSS and the system user. 
Bennett does not make a distinction between an intermediary 
and a consultant who assists a system user in developing his 
MINTS. However, the roles defined by Bennett for an 
integrating agent, describe clearly the roles that can be 
played by aconsultant; A 

- An exegetist who explains the system and interpret the 
concepts and objectives underlying its design. He can 
help the system user with-at least the 'initial MINTS', 
which is based on simple functions and approaches. 

-A confidant who provides support, helps overcome- 
misconceptions, and encourages the system user to view 
the system as a tool under personal control rather than 
a threat. 

-A crusader who can demonstrate the power and value of the 
MINTS. A new system often involves substantial costs in 
terms of time, effort, and learning. Once the novelty-of 
the system wears off, the system user is aware of these 
immediate costs, while the benefits are less clear and 
more distant. The consultancy team can point out to 
these benefits and maintain the momentum of the project. 

-A teacher who can be far more effective than manuals or 
seminars, particularly with non-technical professionals, 
in tailoring the training to the individual. He can also 
help structure problems to exploit the system's 
capabilities. 

Welsch [176] uses the term information transfer specialist 
in place of intermediaries. The researcher regards an 
information transfer specialist to be the same as a 
consultant. The roles of an information transfer specialist 
as specified by Welsch are very similar to those suggested 

-57- 



CHAPTER 3 

by Bennett for an integrating agent. As the researcher uses 
the term consultant in- place of an information transfer 
specialist or an integrating agent, then the following roles 
apply to a consultant; 

An information transfer specialist, according to Welsch, 
carries out the following roles in his technical capacity; 

- Introductory training and review: initial orientation 
of the user regarding -operation, applications, and 
capabilities of the DSS, and periodic review and update. 

- Technical consultant: Advise regarding system operation 
as well as hardware, software, and database design and 
problem resolution. 

- Technical interpreter: translate between the decision 
maker's language and that of the computer; help in 
structuring the decision-maker's information needs and 

-requests. 

- Decision-consultant: advise and assist the user in the 
decision-making process. 

- Ad, hoc programmer: rapid generation of programs in 
response to ad hoc requests by the user. 

An information transfer specialist's functions as a 
facilitator are; 

- Missionary: help the user to overcome apprehensions 
about the DSS and personalize-the system. 

- Maturation-Inducting: help the decision-maker explore 
system capabilities and facilitate evolutionary-growth 
in decision-making and in the-man-machine relationship. 

Checkland [34] uses the terms "system owner" and "problem 
owner". He defines a system owner as the person or persons 
who could modify or demolish the system. The system owner 
has either the authority or been given the responsibility to 
maintain the system. This means that the role of-system 
owner can be played by different people, such as the system 
user, or the sponsor financing the system. 

Similarly, the term "problem owner" can be confusing as the 
problem owner may be someone other than the system user. 
Checkland defines the term "problem owner" as the person or 
persons taken by an investigator to be those likely to gain 
most from achieved improvement in a problem situation. 'This 
term has been adopted by" Checkland because a problem owner 
can be different from the person or persons who use a 
system. However, in the case ofýa MINTS, the objective is to 
make the system user for whom the system is designed more 
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effective in his, decision-making. He is therefore the 
person most gaining from the system, especially when the use 
of such systems is discretionary. 

The researcher, therefore, uses the term "system user", to 
imply system ownership as well as problem ownership; hence 
there is no need to use the terms "system owner" and 
"problem owner". However; the responsibility of maintaining 
a MINTS can be delegated to an intermediary who with the 
consent of the system user can modify the system. 

Checkland also uses the term "problem solver" defined as a 
person or persons anxious to bring about improvement in a 
problem situation. Within the context of MINTS, this role 
is usually played by the system user or the consultant, 
which means that there is no need for a new term such as 
problem solver. 

Another important key actor is the "sponsor", who is a 
person or persons who pay for the system costs. The role of 
an sponsor is played by a member of the management, 
sometimes associated with the finance department. Often a 
MINTS may require a relatively small budget, in which case a 
system user's department is able to pay for it out of its 
budget, and the system user may not need to go further than 
asking for authorisation from his immediate superior, or in 
some cases the system user himself may have the 
authorisation. As political support and financial support 
may come from different members of the management, the 
researcher uses the term "sponsor" to refer to the source 
who authorises the budget for the project. 

There also exist a "MINTS champion", who may be anxious to 
bring about improvement in a problem situation, by 
encouraging the system user and/or the sponsor of a need for 
a MINTS. A "MINTS champion" is a more appropriate term than 
"problem solver", as the latter may be mistaken as someone 
who has contributed towards developing the MINTS. A MINTS 
champion may also assist the system user in obtaining 
approval for the project, by selling the idea of a proposed 
MINTS to senior management. 

The term "supporting political actors" is used to refer to 
those members of management who are needed for obtaining 
political support for a MINTS, as they are in a position to 
influence decisions within an orgnisation. They should not 
be mistaken with a MINTS champion, who is someone who pushes 
the idea of MINTS among the potential system users and 
management. 

There is another group who may be involved in a MINTS 
project. When a MINTS requires information from an EDP or 
MIS, then EDP/MIS staff can also play a role in the MINTS 
development. Collaboration from the EDP/MIS staff can prove 
very important in the success of the MINTS, as they hold 
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information that is needed by 
referred to as the "custodians of 
of information can also be any 
possession of some information 
MINTS. The custodians of inform; 
and "soft" information. 

the MINTS. This group is 
information". A custodian 

individual who is in the 
that is required by the 

3tion may hold both "hard" 

In terms of the characters involved in a DSS, Sprague [159] 
offers a framework as shown in Figure 3.9. 
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Before defining- the'roles of the characters mentioned in 
Figure 3.9, it is appropriate to state what Sprague means by 
the different levels of DSS. According to Sprague, a 
Specific DSS gives the manager the capabilities and 
flexibility to search, explore and experiment with the 
problem area, within certain boundaries. Over time as 
changes occur in a task, the environment and the user's 
behaviour, the Specific DSS must learn to accommodate these 
changes through the reconfiguration of the elements in the 
DSS generator, with the aid of the DSS builder. Over a 
longer period of time, the basic tools evolve to provide the 
technology for changing the capabilities of the Generators 
out of which the Specific DSS is constructed, through the 
efforts of the toolsmith. 

Sprague defines the characters involved at the different 
levels of a DSS as follow; 

- The manager or user: is the person faced with the 
problem or decision - the one that must take action and 
be responsible for the consequences. 

- The intermediary: is the person who helps the user, 
perhaps merely as a clerical assistant to push the 
buttons of the terminal, or perhaps as a more 
substantial "staff assistant" to interact and make 
suggestions. 

- The DSS builder or facilitator: assembles the necessary 
capabilities from the DSS Generator to "configure" the 
specific DSS with which the user/intermediary interacts 
directly. This person must have some familiarity with 
the problem area and also be comfortable with the 
information system technology components and 
capabilities. 

- The technical supporter: develops additional information 
system capabilities or components when they are needed 
as part of the Generator. New databases, new analysis 
models, and additional data display formats will be 
developed by the person filling this role. It requires a 
strong familiarity with technology, and a minor 
acquaintance with the problem or application area. 

- The toolsmith: develops new technology, new languages, 
new hardware and software, improving the efficiency of 
linkages between subsystems software and hardware, etc. 

Based on the previous discussion of the roles of a 
consultant, it can be seen from the role definitions offered 
by Sprague, that the role of a DSS builder and technical 
support are played by the consultant. The researcher uses 
the term MINTS Tools Builder in place of Toolsmith, which 
refers to a person who invents new technology, including 
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those computer experts employed by software/hardware vendors 
who design new technology in building new systems. The term 
MINTS Generator Builder is suggested to refer to Technical 
supporter and those experts behind developing and designing 
software packages. These are shown in the following Figure 
which is a modified version of Figure 3.10. 
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A MINTS Generator is a system which offers a user friendly 
environment and a set of analytical techniques for dealing 
with semi-structured to ill-structured problems. A MINTS 
Generator may be capable of dealing with different 
application areas. Once a MINTS Generator is applied to an 
application area, the outcome is a MINTS. 

A MINTS tool refers to hardware and software elements which 
provide the technical capability for developing a MINTS or 
a MINTS Generator. Examples of this would be special purpose 
programming languages, colour graphics hardware and 
supporting software. 

The following framework, as shown in Figure 3.11, shows the 
relationship between all the different actors involved in 
different levels of a MINTS; 
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In a MINTS project, however, not all the above actors are 
involved by an internal consultant. The actors that are 
excluded are MINTS Tools Generator and MINTS Generator 
Builder. Indeed, as argued by Sprague, those who deal with 
new technology are rarely involved in a DSS project. They 
are, he suggests, increasingly employed by hardware and 
software vendors, and not by the system user's organisation. 

Figure 3.12 shows the relationship between those involved in 

a MINTS project. 
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It is appropriate. to summarise the roles of the actors as 
depicted in Figure 3.12. These are as follow; 

System user: person for whom a MINTS is developed. 

Consultant: person responsible for delivering a MINTS. 

Intermediary: (a) a technical intermediary uses the MINTS 
interactively and interprets the results of decision models 
for the system user. (b) a clerical intermediary performs 
simple routine tasks such as data entry. 

Sponsor: person or persons in position to authorise the go 
ahead for the MINTS project. 

MINTS Champion :a person who pushes the idea°of the MINTS 
among potential system users and management. 

System User' Immediate Superior : person to whom the system 
user is directly accountable. 

Supporting Political Actors : members of management who are 
needed for obtaining political support for the MINTS. 

Information Custodians: person or persons collecting and 
holding information required by the MINTS and providing 
access path to such information. 
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4.1 Literature Survey II - MIS/DSS Success 

4.1.1 Objective 

With the MINTS class of support systems identified, the 
literature was surveyed to find answers to the following 
questions; 

(a) what is meant by MINTS success? 
(b) what, are the contributory success factors for MINTS? 
(c) how a large number of success factors should be 

structured? 
(d) How a success score should be elicited for 

contributory success factors? 
(e) What technique should be used for computing 

overall likelihood of success, as well as computing 
the success likelihood of any group of success 
factors? 

In order to answer these questions, the researcher reviewed 
the literature on the success/failure of MIS and DSS. The 
aim was to then apply appropriate findings from this second 
literature survey to MINTS. 

4.1.2 Previous Work 

4.1.2.1 Definition of Success 

Measuring success of Management Information Systems-(MIS) 
has been the focus of many studies [4,14,15,24,42,49, 
50,62,64,65,73,82,83,85,94,103,109,115,128,130,132,134,136, 
139,148,150,151,154,161,164,181,183]. There also exists a 
number of studies which have considered the measurement of 
success of Decision Support Systems (DSS) [6,9,13,58,63,86, 
114,144,145,176,177]. 

A lack of a standard definition for the different 
types of computer-based information systems has meant that 
the studies that have purported to have, for example, 
examined the success of a DSS, may have examined the 
success of an MIS. A clear example of this is the work of 
Alter [9] , whose definition of DSS includes MIS. 
Others, like Alloway and Quillard [4], and Miller & Doyle 
[115] have examined computer-based information systems in 
general, regardless of their different types. 

The majority of studies on MIS/DSS success [4,9,14,15,24, 
42,49,50,58,62,64,73,82,83,85,94,103,109,115,128,130,132,136, 
139,144,145,148,150,151,154,161,164,177,181,183] have laid 
the emphasis on measuring the success of a computer-based 
information system after its implementation. Thus, they 
have overwhelmingly adopted a product approach in 
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measuring success. In other words, they have defined 
system success, from the view point of, user 
satisfaction with the final -system. Some studies 
[14,132,144,151] have adopted user satisfaction of the 
system as a measure of success. Some [32,60,130] have used 
increased profitability of the organisation as a measure of 
success, and some [32,108] have used an improvement in the 
quality of decisions or level of performance for an 
individual as a measure of success. System usage has also 
been used as a measure of success [6,15,94,99,130,164]. 

Some studies, like those of Alloway & Quillard [4], and 
Miller & Doyle [115], have tried to measure an 
organisation's overall computer-based information system 
success. These studies have not given a name to the adopted 
measure of success, but defined computer-based information 
success in terms of satisfying a list of success factors. 
Using a mathematical equation, they combined the 
weightings assigned to these factors by the respondents to 
derive an overall score for system success. 

Other studies [41,63,115,132,176,177] have favoured a 
multi-dimensional factor approach as a way of defining 
system success. Doll [41] and Ginzberg [63], for example, 
have categorised success factors into different 
dimensions, and used a 'two-level' approach in defining 
system success. The first level consisting of the 
dimensions, and the second consisting of the success factors 
pertaining to each dimension. Doll, defines system success 
in terms of 'five dimensions; so ware, database, 
adoptability, project implementation sequence, and 
maintenance cost. By combining the overall score of the 
dimensions, he derived an overall score for system success. 
On each dimension, success is calculated as appropriately 
meeting a set of conditions. For example, the dimension 
software, is defined in terms of a set of success factors as 
being able to manage the development, selection, cost, and 
maintenance of the programs that help users -do their work. 
Welsh [13] used three measures of success, 'acceptance of 
DSS', -'effective utilization', and 'overall satisfaction'. 
He further divided these into six separate categories.. 

In a critical review of 31 studies proposing a measure of 
success, Ives & Olson [83] showed that four different 
measures of success have been used. These are 'system 
quality', 'system usage', 'user attit es' and 'information 
satisfaction'. For example, e igher the rate ö ystem 
usage of computer-based information system is assumed by 
these studies that the more successful is the system. While 
some of these studies had found a positive correlation 
between system success and these measures of success, 
others had found little or no correlation. Although these 
studies have adopted surrogate measures of success for 
measuring system success they, like others, have defined 
system success in terms of a set of contributory success 
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factors. For example, in their literature search fora 
definition of user satisfaction, Bailey & Pearson [14] 
concluded that there was general agreement that satisfaction 
in a given situation is the sum of one's feelings or 
attitudes toward a variety of factors, affecting that 
situation. 

Only some studies [6,14,49,65,73,92,115,128,132] have 
extended the definition of an information system's success 
to include factors other than those relating directly to 
the product. Alter [6) included such factors as maintaining 
close relationship with the user throughout the development 
of a DSS and providing the user with a service rather than a 
product. Ginzberg used a change model and emphasizes the 
importance of a process approach to MIS development. He 
suggested that some of the factors -making a distinction 
between success and failure of an MIS are the extent of 
project definition and organisational commitment to change 
and support for an HIS. 

4.1.2.2 Contributory Success Factors 

A large number of contributory success factors' have-been 
identified in the studies examining MIS and DSS success. 
These factors differ greatly from one study to another. This 
is mainly due to a definitional problem as to what 
computer-based information systems were investigated. 
However, there exists agreement among many authors on 
a few success factors which are crucial to the success of a 
computer-based information system. These are; felt need, 
user involvement, management support, and use of 
intermediary. 

Crucial Success Factors 

It has been the prevailing wisdom that a successful system 
development and implementation depends on two major 
conditions, felt need for the system and active user 
involvement throughout system development and implementation 
(Alter [6]). In fact many studies have found strong 
support for user involvement as a crucial success factor 
in 'system ., development (Robey & Farrow [134], Gibson 
[62], Lucas [103], Zmud & Cox [185], Powers & , Dickson 
[130], Senn [154], Swanson [164], Kaiser & 
Srinivasan [85], Baroudi, Olson & Ives [15], and Maish 
[109], King & Rodriguez [94], Lonnstedt [99], Alter (6]). 

Lucas [103] argues that user participation will lead to 
increased user commitment, and decreased resistance to 
change. User participation is believed, by Robey & Farrow 
[134], to improve user understanding of the system, as 
well as resulting in a more accurate and complete 
assessment of user information requirements. Moreover, user 
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participation will result in users having more realistic 
expectations of the capabilities of a system (Gibson 
[62], Ginzberg [64]). 

A study, carried out by Baroudi, Olson, & Ives- [15], 
showed support for the traditional view that user 
involvement is positively associated with user information 
satisfaction as well as system usage. They also found 
that user information satisfaction will lead to increased 
system usage, rather than the other way round. For 
their study, they used 47 activities comprising user 
involvement which were derived from a review of the 
literature and their questionnaire. These activities 
were -then classified by the stages in the system 
development life cycle during which they were performed. 
Twenty seven of these activities were appropriate for one or 
more stages. 

In fact, a number of studies have found a significant 
correlation between systems satisfaction, -asý a-measure of 
success, and user involvement (Swanson [164], Kaiser & 
Srinivasan [85], Powers & Dickson (130], Baroudi, Olson 
& Ives [15], and Maish [109]). System usage has also been 
used in a number of studies as a measure of success. 
These studies found a positive relationship between system 
usage and user involvement (Swanson [35], King & Rodriguez 
[94], Lonnstedt (99], Alter [6], and Baroudi, Olson & Ives 
[15]). 

Alter [6] supports the argument for user involvement and 
felt need as crucial elements of a successful -system 
implementation. His study of 56 decision support systems 
showed that those systems that suffered significant 
implementation problems were characterised by a lack of 
user- involvement and user initiation. While he found 
relatively few problems in systems in which the users 
had an active role in the initiation or implementation 
stages. - 

The need for user involvement and user initiation has also 
been supported by Lonnstedt (99]. 

Alter further argues that it is too simplistic to say that 
users must be involved in system development. The question 
to be asked, he argues is not that users must be 
involved, but what measures should be taken to ensure user 
involvement and a real need for the system. To answer 
this question, he suggests using the following strategies; 

- spend more time to find out what the users really want. 
- pay serious attention to user capabilities and 

management style. 
- maintain close contact with the user throughout 

development. 
- provide users with service rather than a product. 
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- design a simple system which does not overload the user. 
- use an evolutionary approach that exploits the user's 

learning curve. 

Ives & Olson [83] believes that the level of user 
involvement may differ according to the type of 
information system and/or the stage in the development 
process. For example, they argue that user 
involvement/participation may even be inappropriate for a 
system which, for example, requires considerable 
technical expertise or systems where the product is 
invisible or unimportant to users. However, in the 

case of a MINTS, user involvement is crucial, because 

system designers cannot produce an effective system 
without the necessary knowledge which is possessed by 

users. Also because it is crucial to have users' 
acceptance of the system, due to the discretionary nature of 
DSS use. 

Traditionally management support has also been regarded 
as a crucial factor for a successful system. Sanders & 
Courtney [145] gave further support to this view-, and 
confirmed the impact of top management support on the 
implementation stage of a DSS. They further found evidence 
relating to the role of training in DSS development, and 
showed the length of use as a critical factor contributing 
to DSS satisfaction. 

The use of intermediaries has also been suggested by many 
as crucial to the successful building and implementing a 
DSS [5,35,87,177]. Welsch [177], for example, argues for 
the inclusion of an appropriate role for an 
intermediary, an information transfer analyst, within the 
design of a DSS, if the DSS implementation is to be a 
success. An information transfer specialist is vital in 
increasing the level of use and acceptance of a DSS. 

Keen [87] and Alter [5] have also argued that DSS in 

specialised languages should be made available to 
managers through intermediaries, rather than enticing them 
to interact directly with systems. For there is too much 
opportunity for misuse when DSS is left in the hands of 
users who really do not understand the capabilities or 
limitations of such systems. Andriole [13] has also stated 
that his research and direct applied experience showed 
that the presence and active participation of an 
intermediary is a prerequisite to successful usage of a DSS 

However, an effective intermediary is hard to find. 
Indeed, an intermediary must be capable of playing 
different roles, such as a programmer, an implementor, 
and a part of corporate planning team (Keen[87]). According 
to Furest [59], effective intermediaries are found in 
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firms with specialised staff to support the 
technical requirements of learning, using and 
interpreting these models. 

According to Welsch [177], an information transfer 
specialist is one who introduces users to DSS, provides 
them with information services and acts as an interface 
between the computerised systems and the decision-makers 
using them. 

Welsch sees the role of the information transfer 
specialist as twofold. In his technical role, he assists 
the user in learning and operating the DSS, as well as in 
using it effectively in decision-making. 

Other Success Factors 

There are other studies which have, in addition to the above 
success fators, suggested many other success factors. 

Raymond [73] adopted a multidimensional item approach 
in defining user satisfaction as a measure of system 
success. In defining user satisfaction, the following 
success factors were considerd by Raymond; 

- Output Quality: reliability, relevancy, accuracy and 
precision. 

- Man-machine interface: user's understanding, 
participation, currency of output, and convenience of 
access. 

- Support factor: processing of requests for system 
changes, time required for system development. 

- EDP Staff & services: relationship with EDP staff, 
attitude of EDP staff, communication with EDP staff. 

Swanson [164] measured MIS system success, based on a set of 
16 factors; 

- timeliness of reports 
- relevance of data 
- uniqueness of information 
- accuracy of data 
- instructiveness of data 
- conciseness of data 
- support from systems 

and programming group 
- convenience of time table 

for MIS operating schedule 

- reliability of MIS system 
- convenience in using terminals 
- documentation 
- response time 
- adequacy of report formatting 

capabilities 
- clarity and meaningfulness of 

data 
- readability of data 
- efficiency of query language 

Welsch [176] used a 40 item multidimensional perceptual 
measure of DSS implementation success. His scale consisted 
of three high level dimensions and 6 lower level 
dimensions; 
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- support for DSS 
----------i Acceptance of DSS 

reliance on DSS 

- extent of usage 
Effective Utilization ----------ý 

improved decision- 
making 

--i 
- effectiveness of DSS 

Overall Satisfaction -------- 
i- usefulness of DSS 

Bailey & Pearson [14] identified 38 distinct factors 
influencing user-satisfaction. These are; 

- flexibility 
- timeliness 
- completeness 
- relevancy 
- currency 
- response time 
- perceived utility 
- feeling of participation 
- job effects 
- format of output 
- security of data 
- volume of output 
- vendor support 
- priorities determination 
- attitude of the EDP staff 
- understanding of systems 
- communications with the 

EDP staff 
- schedule of products and 

services 
- organisational competition 

with the DP unit 

- accuracy 
- reliability 
- confidence in systems 
- precision 
- error recovery 
- convenience of access 
- documentation 
- degree of training 
- feeling of control 
- mode of interface 

- expectations 
- language 
- technical competence of 

the EDP staff 
- processing of change 

requests 
- top management involvement 

- relationship with the EDP 
staff 

- charge-back method of 
payment for services 

- time required for new 
development. 

Bailey & Pearson suggest that not all 38 factors can have 
an impact on every user's satisfaction, as the causes may 
differ from one user to another. However, they' believe 
that any of the factors could have a significant role 
in some user's satisfaction measure. 

Miller & Doyle [115] in measuring information systems 
effectiveness in the financial services sector identified 
38 success factors categorised into 7 dimensions as listed 
below; 
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- Characteristics of conventional systems: 
completeness of output information, accuracy of output 
information, more wioMýýorýhý systems, relevance of 
report contents, currency of output information, 
volume of output information, report availability and 
timeliness, more exception systems. 

- Strategic management issues: top management involve- 
ment, strategic is planning, business-related 
systems priorities, using database technology, overall 
cost-effectiveness of IS, use of steering committee. 

- User involvement: users' feeling of participation, 
users's control over IS services, IS-user management 
communications, users' understanding of systems, user 
confidence in systems. 

- Responsiveness to new system needs: prompt processing 
of change requests, short lead time, new systems 
development, responsiveness to changing user needs, 
IS support for users, preparation of new system 
proposals, flexibility of data and reports 

- End-user computing: more analysis systems, more 
enquiry systems, effective training of programmers or 
users, ease of user access to terminals. 

- Information system staff quality: user-oriented 
systems analysts, competence of systems analysts, 
technical competence of IS staff, larger IS effort 
to create new users, positive attitude of IS to users. 

- Reliability of service: low % hardware and 
systems downtime, efficient running of current 
systems, data security and privacy. 

Alloway & Quillard [4], have offered a list of 26 success 
factors for measuring the success of an information 
system function; 

- communication with managerial users 
- involvement of senior user managers in IS policy 

formulation and evaluation 
- efficiency of hardware utilization 
- hardware and system downtime 
- responsiveness to user needs 
- training programs for users in general 
- IS strategic planning and allocation of resources to 

key business areas 
- IS capabilities 
- Data security and privacy 
- increasing the proportion of IS effort expended in 

creating new systems 
- Quality of IS system analysts 
- the attitude of IS personnel toward users 
- technical sophistication of new systems 
- technical competence of the IS staff 
- improving new systems development (time, cost, 

quality, distribution) 
- the new system request backlog 
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- developing more monitor systems 
- user-oriented systems analysts who know user operations 
- developing more exception systems 
- developing more inquiry systems 
- IS support for users in preparing proposals for new 

systems 
- developing more analysis systems 
- appropriate IS budget size or growth rate 
- availability and timeliness of report delivery to user 
- running current systems (costs, ease of use documenta- 

tion, maintenance) 
- IS profitability (from charge-outs for services) 
- report contents (relevance, currentness, flexibility, 

accuracy) 

Ginzberg [65] using the Kolb/Frohman [192] model of change 
(scouting, entry, diagnosis, planning, action, evaluation, 
and termination) argues that multiple issues are involved 
during the different stages of building an MIS, which 
are unlikely to be of equal importance at each stage. He 
further argues that there are key recurrent issues at 
different stages, requiring resolution for a successful 
implementation process. Initially, he suggests that the 
following factors allow a differentiation to be made 
between success and failure; 

(a) extent of project definition and planning, 
(b) organisational commitment to the project, 
(c) breadth of analysis, 
(d) user responsibility for system, 
(e) commitment to change, and 
(f) user ownership of system 

But based on further analysis, he concludes that factors 
(a), (b) and (e) are central to successful MIS 
implementation. Although factors (b) and (e) are related to 
commitment, Ginzberg's view is that they imply different 
types of commitment. While factor (b) type commitment 
refers to taking all necessary actions for making sure 
that the system is a good one and that it provides a 
solution to the organisation's problem, factor (e) is 
concerned with the willingness of those involved to 
make the necessary changes in behaviour, procedure, etc., 
as required by the new system. Factor (a) implies 
detailed consideration of organisation needs, project 
impacts, training requirements, and careful definition of 
project team members' roles. 

Ginzberg also found that while no individual factor was 
sufficient-to completely distinguish successful cases from 
failures, a combination of all factors could do so. For 
example, a project will not be successFul due to either 
project 'commitment or organisational commitment alone. 
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But both these factors together can contribute to success. 
Also although factor (c)- can contribute to project 
success, it cannot make up for a lack of commitment. 

Sanders [144] selected 20 contributory success factors 
from the studies carried out by Welsch's [176], Schultz & 
Slevin [151] and Ginzberg [63] for measuring the individual 
user's perception of DSS success. Based on the results 
of his `questionnaire, Sanders identified 13 reasons or 
factors which the respondents believed to be associated 
with the success of their DSS. Sanders grouped the 13 
factors under two overall measures of success as shown 
below; 

A) Overall Satisfaction; 
-I have come to rely on DSS in , performing; my job. 
- DSS is extremely useful. 
- all in all I think that DSS is an important system for 

this organisation. 
- personally benefited from the existence of DSS in this 

organisation. 
-I have become dependent on DSS 
- as a result of DSS, I am seen as more valuable in this 

organisation. 

B) Decision Making Satisfaction 
- DSS has improved the quality of decisions I make in this 

organisation. 
- utilisation of DSS has enabled me to make better 

decisions. 
- as a result of DSS, the speed at which I analyse 

decisions has increased. 
- use of data generated by DSS has enabled me to present 

my-arguments more convincingly. 
- as a result of DSS, more relevant information has 

been available to me for decision-making. 
- DSS has led me to greater use of analytical aids 

in my decision-making. 
- asra result of, DSS, I am better able to set my 

priorities in decision-making. 

Little [98] argues that for a DSS to be a success it must 
be; 

- simple 
- robust 
- easy to control 
- adaptive 
- complete on, important issues 
- easy to communicate with 

Meador, Guyote & Keen [114] argue that effective management 
of DSS development requires; 
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- an explicit plan for the full development life cycle, 
- careful assignment of responsibility for DSS 

developments 
- appropriate user-involvement and direction, and 
- on-going user needs assessment and problem diagnosis. 

They found that the success of a DSS in bringing 
about, the desired organisational impact is associated 
with the management of DSS development and use over time. 
For a DSS to be useful they suggest that it must be 
responsive to the continuous changes in decision 
environments and managers' perceptions of their decision 
environments. Hence an adaptive design and development 
strategy must be the main feature of DSS development. They 
therefore suggest small-scale prototyping, continued 
incremental development and - responsiveness ý to users' 
changing needs and ongoing management of DSS development 
and use as some of the steps improving DSS success. 

The conclusion from the respondents opinion of the impact 
on their DSS was that perceived success of DSS depends not 
only on the fit of the DSS within the organisational 
decision making context, but also on its overall 
cost-effectiveness and worth. The following factors were 
identified as important to the success of a DSS; 

- top management emphasis - increase in user effectiveness 
- return on investment - adaptability of organisation 
- technical do-able to change 

technically do-able - urgency of user needs 
- DSS development costs - uncertainty of DSS design 
- impact on DP resources objectives 
- degree of user - "soft" benefits 

involvement - company politics 

Doll [41] believes that management, rather than 
hardware, software, or technical expertise, is becoming r 
viewed as the missing ingredient in the recipe for 
successful MIS development efforts. In order to measure the 
overall success of MIS development, Doll considered six 
objectives, which he believes need to be satisfied before 
an overall MIS development success can be achieved. The 
success of each objective is also based on the satisfaction 
of a number of factors. 

In the. firms with successful MIS development, efforts, 
top management made more effective use of six 
mechanisms for managerial guidance; executive steering 
committees, written overall development plans, mutually 
agreed upon -, 

development priorities for system 
implementation, long-term funding commitments by top 
management, system planning objectives, and project- 
development policies. 
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There are also others who have supported the idea of an 
steering committee as a way of involving top management and 
users (Lucas (102], Nolan (122], Randor & Bean [131], Miller 
& Doyle [115], Carlin [30], Doll & Ahmed [42], McKeen & 
Guimaraes (113], Ein-Dor & Segev [50]). 

Fuerst (59], believes that effective use of decision 
models depend on user understanding, ease of use 
and model responsiveness. Each of these criteria' is 
affected by a number of factors; 

- user understanding can be improved by self-documenttion, 
user assisted design, and technical sophistication that 
evolves modularity. 

- ease of use can be improved by a model which 'is' 
interactive, conversational, English like and non- 
procedural language. 

-a non-procedural language is very important if the gap 
between man and machine is to be reduced. Such a gap 
exist because man is not structured in his thought 
process and the way he analyses and extracts 
information from different sources. 

- model responsiveness can be improved by persuading the 
user to use the available "what-if" analytical 
capability, sophisticated graphics, and summary 
information which is relevant to the user's needs. 

For a DSS to,, be effective, it must be of 'an`adequate 
level of technical sophistication in relation to the 
users' needs. Thus, simply because a DSS possesses some 
technical features (such as forecasting, decision tree, 
regression analysis, risk analysis, simulation, and linear 
programming), does not make it effective. This view is 
supported by Srinivasan; [161] who argues that such 
features must be both desired and used if technical 
sophistication is to lead to systems effectiveness. To 
this the researcher also adds , 

that technical 
sophistication must match the users' ability to 
understand the limitations of such tools and, more 
importantly how to interpret the results. Users find 
decision models less useful when the solution is based 
on complex analytical techniques which users find 
difficult to interpret (Bruggere [29]). 

Wahi, Popp, & Stier [173], believe that the following 
criteria have been the reasons for MIS success at 
Weyerhaeuser; 

- commitment and involvement of the business, 
- frequent reviews with the business, 
- knowledge of the business on the planning team, 
- technical reviews with IS personnel, 
- business acceptance of the team leader, 

-81- 



CHAPTER 4 

- visibility of products on display wall. 

They further argue that another invaluable element in the 
success of their project was the Information Systems 
Manager and his detailed knowledge of the business at 
Weyerhaeuser (as he had been employed in the business 
before moving to the Information System Department), and 
his rapport with its managers and staff. 

Ginzberg [64] carried out a study of user 
expectations as predictors of project success or failure. 
The results of his study suggests that users who have a 
more realistic expectations of their system prior to 
implementation, are more satisfied with the system and 
use it more often than those users whose 
pre-implementation expectations are unrealistic. He argues 
that the definition stage of a project is most crucial. It 
is during this stage that early warnings about the success 
or failure of a project can be noticed. His study, 
therefore, suggests a number of indicators as the early 
warnings of MIS implementation outcomes. The definition 
or exploration stage is also crucial as it is during this 
stage that users obtain a better understanding and deeper 
insight into their decision problems and decision 
environment. Instead, much of the effort is focused on 
the i) modelling, ii) interpretation of post-modelling 
and iii) implementation stages of problem-solving (Vazsonyi 
[168]). 

Bean et al. [16] who examined the impact of a number of 
organisational issues, such as industry type, organisational 
size and level of decentralization, on the successful 
implementation of system, found weak correlations between 
these factors and implementation success. 

There are other contributory success factors that have been 
identified by other researchers. As it is beyond the scope 
of this study to state the results of these studies 
individually, Table 4.1 is produced which gives a summary of 
the factors stated above and those identified by other 
researchers. Against each success factor, a reference number 
for its source is also given. For the purpose of this study, 
the success factors in Table 4.1 are restructured into a 
more meaningful representation. 
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Table 4.11 A Summary of the literature on Contributory Factors to the 
Success of Computer-based Information Systems 

MIS appreciation; 
- timeliness of reports 
- relevance of data 
- uniqueness of information 
- accuracy of data 
- instructiveness of data 
- conciseness of data 
- clarity and meaningfulness of data 
- readability of data 
- efficiency of query language 
- convenience in using terminals 
- documentation 
- response time 
- adequacy of report formatting capabilities 
- support from systems and programming group 
- convenience of time-table for MIS operating schedule 
Profitiability 
Application to mayor problems of organisation 
Quality of decisions or level or performance 
Usage of system; 

- urgency of user needs 
- attitude towards the potential of MIS 
- extent of top management support for MIS 
- quality of MIS staff 
- adaptable to support multiple decisions rather than a single one 

Overall satsifaction; 
- System satisfaction 
- effectiveness of DSS 

- usefulness of 0S5 
- importance of DSS to the organisation 
- benefits of D55 to the user 
- OSS resulting in the user's being seen valuable to the organisation 

User satisfaction; 
- Decision-making satisfaction; 

- Increase in user effectiveness; 
- improved quality of decisions 
" improved speed of decision-making 
- presenting arguments sore convincingly 
- greater use of analytical aids in decision making 
- availability of more relevant information 
- better able to set priorities in decision taking 
- help to conceptulaize a problem 
- Output quality 

- reliability 
- relevancy 
- accuracy and precision 
- completeness of output information - 
- more monitor systems 
- currency of output information 
- volume of output information 
- report availability and timeliness 
- more exception reports 

Source 

, 14,164,152,187, 

, 164 

, 164 

, 164,152,187 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 164 

, 49 

, 49 

, 49 

, 123,181,111,81,49,176,164,94,99,6,15,48,185,187,137,138,283,189,149,31 

, 114,137,139 

, 48,114,181,131,138, 

, 145,178,94,115,137,174 

, 4,137 

, 31 

, 176,144 

, 164,85,131.15,119,94,115,106,137 

, 176 

, 176,144 

, 144,64 

, 144 

, 144 

, 49,123,181,111,81,132,94,1! 5,143,149, 

, 144 

, 114,31 

, 49,176,144,96,174 

, 144 

, 144 

, 144 

, 144,99,174 

, 144 

, 31 

, 132 

, 132,14,164,115 
, 132,14,164,115 

, 132,14,164,115 

, 115,14 

, 115 

, 14,132,115,4 

, 14,115 

, 115,4 

, 115,4 
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- User-sachine interface; 
- User involvement; 

- communication with managerial users 
- involvement of senior user managers in IS policy 
- persuading the user to use the available 'what-if' analytical 

capability, sophisticated graphics, summary information relevant 
to the user's needs. 

- users' feeling of participation 
- users's control over IS services 
" IS-user management communications 
- user s understanding of system's capabilities and limitations; 

- passive understanding; 
- how to get started 
- what functions available 
- syntax of different commands 

- active understanding: of how to use system in the task at hand 

- knowing the meaning and uses of different functions 

- documentation 
- user-assisted design 
- technical sophistication that evolves (modularity) 

- design a simple system which does not overload the user 
- pay serious attention to user capabilities and management style 
- maintain close contact with the user throughout development 

- use an evolutionary approach that exploits the user's learning curve. 
- 0S5 must be of adequate level of technical sophistication in 

relation to the user's needs. 
- 05S must be easy to learn and use 

- interactive model 
- conversational model 
- English like model 
- none-procedural language 
- efficiency of query language 
- availability of memory aids (e. g. names of data) 

- training time 
- time to recover from errors 
- wan-up time after time away from the equipment 
- physical and mental strain 

- use of graphics 
- easy to use input facilities 

- type and rate of errors 
- context explicit, clear instructions what to do 

" user confidence in systems 
- validity of information 
- currentness of information or reports 
- user confidence in using the tools 

- spend more time to find out what the users really want 
- provide users with service rather than a product 
- inappropriate in the development stage of a very technical systems (MIS) 
- crucial in the development stage of a DSS. 

- crucial for obtaining user acceptance, due to voluntary nature of DSS. 

- convenience of access 
- more analysis systems 
- response time 
- on-line usage 
- Delays in flow of information 

, 132,193,46,185,158 

, 114,83,134,62,113,185,85,6,64,164,115,131,154,15,119,94,99,198, 

,4 
,4 

, 99 
144,14,132,115 

, 115 

, 115 

, 14,59,87,5,132,115,174 

, 19 

, 19 

, 19 

, 19 

, 19 

, 19 

, 41,14,59,164,4,96,36 

, 59 

, 114,59,4 

, 6,19,36,174 

,6 
,6 
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- more enquiry systems , 115 
- effective training program for users , 114,14,115,4,186 

- Support factor; , 132 

- support from systems and programing group , 164 

- Responsiveness to new system needs; 115,59 

- prompt processing of change requests , 115 

- short development time 14,132,115 

- responsiveness to changing user needs , 114,14,115,4 

- IS support for users preparation of new system proposals , 115,4 

- MIS staff tc services quality; , 132,115 

- relationship with EDP/MI5 staff , 132,14,189 

- positive attitude of IS to users , 132,14,115,4 
- communication with EDP staff . 132 

- user-oriented systems analysts , 115 

- competence of systems analysts , 115,4 

- technical competence of 15 staff 14,115,4 

- larger IS effort to create new users , 115 
Felt need for the system +6,99 
User initiation 6,99 
Acceptance of DSS; , 176 

- support for DSS , 176 

- reliance on DS5 , 176,144 
Extent of project definition and planning , 114,65 
Charge-back method of payment for services 114 
User responsibility for system , 65 
Commitment to change , 65 
Organisational commitment to the project , 65 
Adaptability of organisation to change , 114 
Format of output , 14 
Mode of interface , 14 
Perceived utility , 14 
Realistic expectation of the system by the user 14964 
Drganisatlonal position of EDP , 14 
Job effects , 14 
Organisational competition with EDP , 14 
Priorities determination , 14 
User control , IA, 31,36,158 

- easy to change parameters , 31 

- easy to get user-defined output , 31 

- allow for different skill levels , 31 
Vendor support , 14 
Strategic management issues; , 115 

- top management involvement and support , 41,114,14,145,178,115 

- Executive steering committee , 41,42,112,122,131,115,31,113,51 
- Written approval plans for system development , 41 

- Agreed policies for system development , 41 

- Long ten funding commitments from management, based on a 
written plan and mutually agreed development priorities , 41 

- mutually agreed system planning objectives for selecting 964 
right projects 

- mutual agreement on the criteria for evaluating the system , 64 

- strategic IS olann; ng , 115 

- business-related systems priorities , 115 

- using database technology , 115 

- overall cost-effectiveness of IS , 115 
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Reliability of service; , 115 
- Low I hardware and systems downtime . ., , 115,4,96 

- efficient running of current systems , 115 

- data security and privacy , 115,4 
- validity of information 152,187 

formulation and evaluation ,4 
IS strategic planning and allocation of resources to key bsiness areas ,4 
IS capabilities ,4 
increasing the proportion of IS effort expended in creating new systems 
user oriented systems analysts who know user operations ,4 
developing more inquiry systems ,4 
appropriate IS budget size or growth rate ,4 
Use of intermediaries , 177,13 
If the user does not understand DSS, then he lust use it through intermediaries . 87,5 

intermediaries must have the expertise to provide support for the 
technical requirements of the users and how to interpret the decision models , 59 
intermediaries should help the user to explore the DSS capabilities , 177 
intermediaries should facilitate evolutionary growth in decision-making 
and man-machine interaction. 1177 
An explicit plan for the full development life cycle , 114 
careful assignment of responsibility for DSS development , 114 
On-going user needs assessment and problem diagnosis. , 114 
DES On-going management of DSS development , 114 
On-going management of DES use , 114 
DSS oust be adaptable , 114 
DSS must provide analytic and mathematical dunctious for performing 
'what-if' and sensitivity analysis , 114 
DSS development joust not be based on an ad-hoc tactical plan (life cycle) , 114 
Project development policies for encouraging user management 
understanding, involvement, and control of logical design decisions. , 41 
Information Systems Manager's detailed knowledge of the client's business , 173 
the reasons for the system oust be known , 64 
the isportnace of the problem being addressed , 64 
the way the system will be used , 64 
Agreed terms of reference for the scope, timetable and objectives of 
the design teas and its relationship to the rest of organisation. , 38 
A code for conduct to indicate what behaviour to be accepted and promoted 
within the design teas. , 38 
A resource pool on which the design teas can call legitimately 
as the need arises. , 38 
Level of aggregation of information 152,187 
flexibility to support information requirements of different decisions , 31 
familiar representations , 31 
allow for different skill levels , 31 
present what the user understands and relevant to the job 56,158 
offer library programs, databases , 31 
characteristics of problem , 99 

- quantifiability of variables , 99 

- problem limitation , 99 
political acceptability , 96 
communication accomplishments 906 
Match of model and problem , 174 
risk factors, ,9 

- non-existent or unwilling user ,9 
- disappearing users, ieplesentors, or saxntainers ,9 
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- loss or lack of support ig 
- lack of experience with similar systems g 

OP department skills; , 114 -x 

- project management skills (planning and control) , 114 

- education, activation and training of users , 114 

- expertise in building OSS 114 

- intimate knowledge of OP department's operations , 114 

- leadership ability , 114 

- sensitivity to political issues. , 114 
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4.1.2.3 Structuring a Model of Success 

Many studies like those of Bailey & Pearson [14], Alloway & 
Quillard- [4], and Swanson [164] have not applied any 
structure to their model of success. They have simply used 
a list of success factors without any dimensions or 
sub-factors. Some studies [41,65,127,176, `183], however, 
have adopted a multi-dimensional approach as a way of 
structuring their list of success factors. Ginzberg [65] 
and Doll [41], for example, have categorised success 
factors into different dimensions, and used a 'two-level' 
approach in structuring their list of success factors. 
The first level consists of the dimensions, and the second 
consists of the success factors , pertaining to each 
dimension. Doll, defines system success in terms of five 
dimensions; software, database, adoptability, project 
implementation sequence- and maintenance cost, but offers 
no name for it. By combining the overall score of the 
dimensions, he derived an overall score for system success. 
For a definition of success as regards to the dimensions, 
he defined it as a set of conditions that should exist 
for a dimension to have been carried out successfully. 
For example, the dimension software, is defined-in terms of 
success in being able to manage the development, 
selection, cost, and maintenance of the programs that help 
users do their work. 

The researcher found Zahedi's [181] work of interest. She 
used a Hierarchical Tree Structure-in structuring critical 
success factors combinations. She also argued for a "series 
configuration" and a "k out of n configuration" when 
considering a number of success factors in measuring a 
system success. A "series configuration" takes place when 
each one of the success factors under consideration in 
measuring a system success, i. e. critical success factors, 
must work for the system to be a success. - A failure in any 
one such success factor will result in an overall failure. A 
"k out of n configuration" takes place when a system is a 
success as long as k out of n-success factors relevant to 
the success of that system work. A failure in a combination 
of such success factors, rather than any individual success 
factor, results in the system failure. 

4.1.2.4 Techniques for Eliciting Users' Responses 

Many- studies have adopted a questionnaire approach An 
identifying contributory success factors for a system. A 
review of many studies showed that a Likert [193] type scale 
was popular as a way of eliciting an individual's perception 
(Robey and Farrow [136], Schewe [148], Swanson [164], Zmud 
[183], Bailey and Pearson [14], Doll [41], Alloway and 
Quillard [4], Kaiser and Srinivasan [161], Ives, Olson and 
Baroudi [15,82], Ginzberg [65], Cata-Baril and Huber [33], 
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Fuerst [58], Ives and Olson [83], Sanders and Courtney 
[145]). Basically, respondents are required to score a 
factor from'a scale ranging from an extreme positive pole to 
an extreme negative pole. 

Doll [41], for instance, - used a Likert scale with 5 
intervals, ranging from 'almost -never', to 'almost 
always'. A Likert scale with 7 intervals, ranging from very 
poor to excellent, was used by Miller & Doyle [115]. 

Swanson (164] used a 0.0 to 1.0 scale with arbitrary 
intervals of 0.1,0.3,0.5,0.7, and 0.9, and a "don't know" 
with 0 scale for measuring MIS appreciation as a measure of 
success. These intervals were further divided into equal 
intervals. 

Bailey & Pearson's [14] measurement of users' 
perceptions involved the, use of a semantic differential 
scale with four adjective pairs (consistent to 
inconsistent, strong to weak, significant to 
insignificant, and good to bad), each having seven 
intervals denoted by adverbial qualifiers; extremely, 
quite, slightly, neither/equally, lightly, quite and 
extremely. 

Many of the success factors identified by these studies 
are defined in general terms, thus introducing bias 
into the calculations due to a difference of opinion 
between the researcher and the respondents as to their 

meaning. Another result of this generalisation is a lack 

of adherence to the concept of orthogonality. This 

concept refers to the independence of a set of factors 
(Hoffman [77], Miller & Doyle [115]). In other words, it is 

required that there exist as little independence or 
overlapping between a set of success factors as possible, 
so that multiple scoring of success factors is minimized. 

4.1.2.5 Techniques for Calculating System Success 

The most common technique adopted by a number of studies 
[14,41,115,164] for obtaining the likelihood of success of 
an MIS or DSS is to calculate the mean score for all the 
success factors. Some of these studies [41,115,164] have 
adopted a simple arithmetic mean, assuming an equal 
importance for each success factor. 

Doll's [41] measurement technique for overall MIS success 
was based on summing the scores for the 6 objectives for MIS 
development. These objectives were assigned equal weights; 

MIS Development Success = Project Success + Software + 
Database Adaptability + Project 
Implementation Sequence + 
Maintenance Cost + Adapaptability 
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In other words, MIS development success was measured as the 
sum of the scores for the 37 items which the respondents 
were asked to score. 

Miller & Doyle (115) examined the overall information 
systems effectiveness of the firms -studied and calculated 
the composite success measure as the arithmetic mean of 
performance ratings for all the success factors as perceived 
by all the respondents in a company. 

Swanson [164] measured MIS appreciation based on a set of 16 
questionnaire items. An MIS appreciation score of ,a manager 
was taken as the simple average of the scores for the 16 
items. All the items were assumed to be equivalent 
indicators, thus weighted equally in scoring. 

A major shortcoming of using a simple arithmetic mean is 
that it does not allow for an importance rating of success 
factors. In other words, it. assigns an equal importance to 
all success factors. In reality, however, success factors do 
not have equal importance. Indeed some factors may be 
critical to success, so that a lack of any one critical 
success factor will "result in an overall failure (Zahedi 
[181], Rockart [140]). There are also success factors which 
though may not be critical to cause system failure on their 
own, but still they are important enough to have different 
degrees of impact on the success of, a project. For example 
the impact of two or three important factors may be equal to 
the impact of 5 or 6 less important factors. 

An improvement on the arithmetic mean, has been suggested by 
Bailey and Pearson [14], and Alloway, and Quillard [4]. They 
have adopted a weighted average technique in preference to 
an arithmetic mean. In other words, in their, questionnaires, 
they not only asked the participants to indicate how they 
scored the performance of each success factor within their 
own organisation, but also how important they believed each 
factor to be. When calculating the overall success score, 
the performance score of each factor was multiplied by 
its importance (the weighting of that factor). Then the 
average of the results for all the factors produced an 
overall score for success. 

Bailey & Pearson used the sum of a user's positive and 
negative responses weighted by the importance assigned to a 
set of success factors (the -reaction to factor j by, 
individual i multiplied by the importance of factor j to 
individual i). However, they believed that their measure 
of user satisfaction, as it stood, was deceiving. The 
overall result was directly related to the number of 
factors scored. Thus an individual. who had only scored- 
20 factors would be shown to have a lower satisfaction than 
another user who had scored 30 factors, while in reality 
the first user may have been more satisfied than the 
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second. Bailey & Pearson overcome this problem by using 
only those factors with at least one non-zero response 
in the four adjective pairs. This meant that factors 
having a zero response were omitted from having an effect 
on the overall result. 

Alloway & Quillard also developed a similar instrument to 
that of Bailey & Pearson's, based on 26 success factors. 
In measuring overall information system success, they 

assessed the relative importance of each of the 26 

success factors as well as the information system's 
actual performance on these same factors. They then 

computed the system success by combining importance and 
performance as in the following formula; 

za 

c=1 

Importances a Performances 

Importance. 

= Success 
m 

where c= 1-215 are the success factors, and successM is the succes 

score as perceived by manager.. 

In order to then obtain an score for the system success 
for an organisation, they calculated the weighted arithmetic 
mean of the success scores for all relevant managers. 

There are, however, three major shortcomings with both 

simple arithmetic mean, and weighted' arithmetic mean; 

(a) Both simple arithmetic mean and weighted-arithmetic 
mean are based on a summation/additive approach. In 

other words, they both are members of the larger 

class of linear models [100,155]. This means that 
the contribution of each success factor to the 

system success is considered in isolation from that 

of the other success factors. This is not in accord 
with reality, where as there are more success 
factors satisfied, the contribution of the next 
success factor to the overall success is diminished. 
More recent research in the area of information 
integration in person perception, in particular the 
work done by Anderson [12], however, advocates a 
multiplicative approach in combining a number of 
factors in making a judgemental decision about an 
object. A multiplicative or a cumulative approach 
assumes that one piece of information modifies or 
modulates another. In other words, the more 
favourable information about an object is gathered 
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in forming a perception of that object, the less 
one's perception of the object is affected by the 
additional favourable information. 

(b) According to Shanteau and Nagy [155], another 
consequence of an additive approach is that as more 
success factors are considered, the more extreme or 
polarized the combined result would become (i. e. 
'the more the better'). 

(c) The concept of "n out of k" requires a zero value to 
be assigned to those factors that are not relevant 
to the success of a system in order to exclude the 
effect of the irrelevant factors from any- 
calculations. AS discussed above, Bailey & Pearson, 
and Alloway & Quillard have taken this into 
consideration, by assigning a zero performance value 
to the success factors. But this does not fully 
exclude the effect of irrelevant factors from the 
calculations. This can be shown by considering the 
weighted average technique used by Alloway & 
Quillard; 

Z6 
Importancec e PerformanceC 

= Success 
m 

c=s ImportanceC 

As can be seen from the above formula, each success 
factor is given two scores; performance (which is 
the users' response) and importance (which is the 
weighting assigned to each success factor). By 
assigning a zero performance score to an irrelevant 
success factor, that factor is eliminated only from 
the denominator, while its importance is still 
included in the calculations. For the purpose of 
exposition, suppose that the general model of 
success comprises only five contributory success 
factors, and only the first three factors are 
relevant to an specific system. In order to exclude 
the irrelevant factors, they are assigned a zero 
performance score. The importance and performance 
scores are shown below; 

Factors Importance (%) Performance ($) 

A 65 35 
B 75 48 
C 84 65 
D 54 0 
E 61 0 
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Using the conventional weighted average technique 
shown earlier, the weighted average-is calculated 
as follow; 

65*35, + 75*48 + 84*65 +"54*0 + 61*0 
Weighted Average =------------------------------------ 

65+75+84+54+61 

111335 
_ -------- = 33.4 

339 

As can be seen the importance scores of the two 
irrelevant factors- are still included in the 
calculations. In order to completely exclude the 
effect of the irrelevant factors from the above 
calculations; their importance should also be 
excluded. In other words, the weighted average 
should be; 

65*35 + 75*48 + 84*65 
Weighted Average = ---------------------- 

65 + 75 + 84 

11335 
_ ------- = 50.6 

224 

This bias in the calculations will increase as the 
number of irrelevant factors increases. 

Critical and Non-critical-Success Facto 

As a method for quantifying the reliability of 
information systems, Zahedi [181] uses the concept of 
critical success factors. This concept can also be used as 
part of a technique for measuring system success, as there 
are success factors that can be critical to any information 
system's success. Critical success factors are regarded as 
the key areas where things must go right for an 
information system to succeed. These are different from 
other factors which though not critical but are nonetheless 
important. A failure in any one critical success factor 
leads to an overall failure, while only a combination of 
non-critical success factors can cause an overall failure. 
The studies in the area of DSS and MIS success have not 
made a distinction between critical and non-critical 
success factors in measuring system success. 

Level of Definition 

-92- 



CHAPTER 4 

Many of then success "factors identified by the studies 
reported here are defined in general terms, thus 
introducing bias into the calculations due to a 
difference of opinion between the researcher and the 
respondents as to their meaning. The degree of 
user-friendliness of a computer-based information system 
is an example of a general success factor that can cause a 
difference of opinion between the respondent and the 
researcher. The term user-friendliness can include such 
things as, menu-driven, simple and relevant on-line 
help, English-like programming language, full-screen 
editing facility, quick graph facility, manual and 
automatic macro command facility, system prompts for user 
errors, spelling function, system ability to deal with 
time automatically, automatic backup facility, and so on and 
so forth. Unless such general success factors are broken- 
down and defined in specific terms, the respondents may 
have difficulty in understanding their meaning. Hence they 
may assign a wrong score to : these success factors as a way 
of commenting on the performance of their computer-based 
information systems. In addition, different users of the 
same system may have different understanding of these 
loosely defined success factors, thus giving conflicting 
scores. 

Orthoaonalit 

Another result of the above generalisation is a lack of 
adherence to the concept of orthogonality. This 
concept requires as little overlapping between 
contributory success factors as possible, so that multiple 
scoring of success factors is minimized. 

For example; -Swanson. uses'such success. factors as clarity 
and meaningfulness of data, and readability of data. There 
is little distinction between clarity and readability of 
data, and it is expecting too much from the respondents to 
know the difference. 

Raymond [132] and Bailey & Pearson [14] use such 
success factors as relationship with EDP staff, and 
communications with EDP staff. Miller and Doyle [115] use 
success factors like prompt processing of change 
requests, and responsiveness to changing user needs. They 
also make a distinction between users' control over IS 
services, and IS support for users. If users have control 
over IS services, it then implies that IS services are 
obliged to provide support for the users. Another example 
of a lack of adherence, by Miller and Doyle, to the concept 
of orthogonality is the distinction they make between 
competence of systems analysts, and technical competence of 
IS staff, as success factors in measuring information system 
staff quality. But they refer to systems analysts as IS 
staff. 
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4.1.2.6 Sugary of Literature Survey Findings 

Based on the literature survey reported in this chapter, the 
following can be concluded; 

(a) Measuring success of MIS has been the focus of 
many studies [4,14,15,24,42,49,50,62,64,65,73,82, 
83,85,94,103,109,115,128,130,132,134,136,139,148,150, 
151,154,161,164,181,183]. There also exists a number 
of studies which have considered the measurement of 
success of (DSS) [6,9,13,58,63,86,114,144,145,176, 
177]. 

4.. f 

(b) A lack of a -standard definition for the 
different types of computer-based information 
systems has meant that the studies that have 
purported to have, for example, examined the 
success of a DSS, may have examined the success of 
an MIS. A clear example of this is the work of 
Alter (9] , whose definition of DSS includes MIS. 
Others, like Alloway and Quillard [4] have examined 
computer-based information systems in general, 
regardless of their different types. 

(c) A large number of studies [4,9,14,15,24,42,49,50, 
50,58,62,64,73,82,83,85,94,103,109,115,128,130,132, 
136,139,144,145,148,150,151,154,161,164,177,181,183] 
have laid the emphasis on measuring success after 
the implementation of computer-based information 
system. They have thus adopted overwhelmingly a 
product approach in measuring success. 

(d) Although other studies [6,14,49,65,73,92,115,128, 
132] have taken a, step further, and partly 
attempted to assess success at pre- 
implementation stages, they have considered only 
a small number of success factors pertaining to 
pre-implementation stages of computer-based 
information system. 

(e) The manner in which the models of success developed 
by the above studies are presented-is basically in 
the form of a list of success- factors without any 
structure to them. A few studies adopted a 
'two-level' approach. 

(f) ALikert scale has"been favoured by. most, of the., 
studies (4,14,15,33,41,58,65,82,83,136,145,148,161, 
164,183] for eliciting an individual's perception. 

(g) A simple arithmetic mean or a weighted average 
technique have been favoured by many studies for 
calculating the combined effect of the success 
factors. 
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(h) Only a few studies, such as those of Alloway & 
Quillard, and Bailey & Pearson, have assigned an 
importance score and a performance score to the 
success factors. 

(i) The same set of contributory factors may not be 
applicable to every system - "n out of k" concept. 

(j) There is no specific reference in any study to who 
should make inputs to or use the model of success. 

(k) A hierarchical tree structure approach is a suitable 
and practical way of organising a large-number of 
success factors. 

(1) The concept of critical success factors has not been 
used by the studies assessing the success of MIS or 
DSS. 

4.1.3 The Approach to be Taken 

4.1.3.1 Definition of Success 

The measures of success identified in the literature survey 
are; 'system quality', 'system usage', 'information 
satisfaction', 'user satisfaction', 'profitability', 
'quality of decisions', and 'application to major problems 
of the organisation'. These measures of success are based on 
a product approach, which measures the success of a system 
once it is implemented. 

As it is the objective of this' study to build'a Consultant 
Advisory System that measures the success of a MINTS 
throughout it evolving development, a process approach 
rather than a solely product approach is more appropriate. 
As suggested by Ein-Dor & Segeve [51], perhaps a combination 
of the measures of success suggested in the literature is a 
better method of measuring the success of a computer-based 
information system. 

In order to measure the likelihood of success for a MINTS 
project, one needs to consider all aspects of a MINTS, from 
its conception through its evolving development and 
implementation. 

As a MINTS needs to fit the political context within which 
it is to operate, it is crucial that the actors involved in 
such a project remain satisfied throughout the development. 
The consultant, therefore, needs to ensure a right 
environment, including establishing a working relationship 
with the key actors, for the MINTS, as well as maintain a 
good working relationship with and between the actors in a 
MINTS project. A MINTS consultant is attempting to introduce 
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a degree of change which affects a number of people. The 
researcher holds the view that ensuring a right environment 
for a MINTS is equivalent to the unfreezing stage in the 
Lewin-Schein change model. Maintaining relationships, on the 
other hand, refers to the change and refreezing stages of 
the Lewin-Schein [97,147] model. It is however important to 
notice that it is difficult to separate the change and 
refreezing stages for a MINTS. This is because; (i) the 
development and implementation stages of a MINTS are carried 
out concurrently, and (ii) MINTS are evolutionary which 
means that new requirements are identified throughout the 
development and implementation process. 

As the initial phase in a MINTS development, the consultant 
must make sure that a favourable climate'exists for ,a 
proposed MINTS. Ginzberg [64] refers to this as the 
definition stage, and argues that this is a , crucial stage of 
assessing the likelihood of success for a project. He 
further argues that it is during this stage that early 
warnings about the success or failure of a project can 
provide a basis for, either committing further resources 
to the project or aborting it completely. The right climate 
for a MINTS means that certain situations exist which signal 
there is a good chance of the MINTS being a -success. For 
example, there must exist a real need for the proposed 
MINTS on the part of the potential system user. The 
consultant must, therefore, make sure that the system user 
is convinced of the need for the MINTS. Also, the key 
people such as the system user's immediate superior and the 
sponsor for the proposed MINTS ° must not be against the 
MINTS. This means that there must exist a favourable 
management culture that not only does not resist the 
employment of such systems but actually encourages them. A 
consequent of such a management culture is that support and 
finance for the MINTS can be obtained "much more easily. 
There must also exist a right organisational and system 
infrustructure for the MINTS, as well as the key actors 
having the right commitment and capabilitites for making the 
MINTS work. Shortly, these will be explained in more detail. 

Assuming that there'exist a right climate for a proposed 
MINTS, the next stage is to make sure that the actors 
involved in the proposed MINTS are kept satisfied in playing 
their roles. The consultant must, for example, make sure 
that the MINTS satisfies' the system user's requirements', 
that the MINTS performs according to his expectations, that 
he is given adequate training, and is provided with prompt 
support. 

The idea of establishing and maintaining relationships is 
also supported by Vickers [169,170], who defines any system 
as bundles of inter-acting relations, internal and external. 
According to Vickers, it is the primary task of the person 
who introduces change, e. g. a consultant, to keep all these 
relations, internal and external, within their permissible 
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ranges - and hence to detect and- correct, instabilities 
before they become overwhelming. He further argues that the 
secondary task of a change agent is to change some or all 
of these relationships, if and when he can, in a way which 
is regarded by all who cannot be ignored as being on the 
whole more acceptable to them than the previous'state. 

The °researcherý proposes to use two main stages for 
developing and implementing a MINTS which need to be carried 
out by a consultant; 

(A) ensuring a right environment for the MINTS, and 
(B) maintaining relationships. 

The more favourable- the environment - and the better 
maintained the relationship between the people involved in a 
MINTS project, the more successful would be the project. As 
there exist a number of contributory success factors 
associated with each of the two stages, the success of a 
MINTS project can be defined in terms of- how well these 
contributory success factors are satisfied. As a measure of 
success, the researcher proposes to use 'MINTS project 
success' as a dependent measure which is defined is terms 
of the success of the stages A and B. The success of stages 
A and B have in turn been defined in terms of, a number, of 
dimensions. For example, a major dimension used in stage B, 
is user satisfaction. 

A right environment is defined in terms of having the right 
organisational and system infrastructure required for the 
MINTS, as well as the key actors having the right capability 
and commitment for making the MINTS work. 

In order to; have a favourable organisational infrastructure 
for the MINTS it is required that: the organisation is 
financially capable of affording the MINTS; that it is 
capable of accepting 'the changes imposed upon its existing 
formal systems and its management, that there is a place for 
the MINTS within the overall IT strategy of the 
organisation, and that the organisation is stable'enough to 
accept the MINTS. In terms of organisational stability it is 
required that: the position of the system user and the 
intermediary is permanent, in that they carry on playing 
their roles; that either the' organisation's procedures and 
operations remain adequately stable for the MINTS to be of a 
practical use or that the MINTS is capable of accommodating 
the organisational -changes; and that there exists a 
political/psychological environment favourable to the MINTS. 
The political context within which a MINTS is to operate is 
of special importance and requires the consultant to not 
only know about the key actors involved in the MINTS project 
but also that he ensures the existence of a good working 
relationship between the key actors. The existence of a 
favourable system structure is also very important for the 
MINTS, as there must exist a strong base of data and 
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suitable MINTS software and hardware to make-the MINTS a 
reality. It is also very important that the consultant 
ensures that the key actors have sufficient capability and 
commitment for accepting the MINTS. 

Maintaining relationships between, the key actors requires 
the consultant to ensure that the system user and/or the 
intermediary are kept satisfied with the MINTS by delivering 
to them what they need to perform their job effectively for 
which the MINTS was designed, and that the other key actors 
also remain committed to the MINTS and that they continue 
to play their part in making the MINTS a success. 

4.1.3.2 Contributory Success Factors for a MINTS 

As it is the research objective to build a model-ofýsuccess 
for MINTS, a list of appropriate contributory success 
factors were needed to be identified. As an initial step, it 
was decided to carry out a literature survey on MIS and DSS 
success and identify a list of success factors. 'The list was 
then tobe used as a basis for conducting a field research 
to establish which factors were applicable to a MINTS. 

Based on the literature survey reported in this chapter, a 
large number of success factors were reported to have been 
associated with the success of, a computer-based information 
system. For the purpose of this research, these factors have 
been structured in Table 4.1, to be used for further 
analysis as will be discussed in the course of chapter 5 on 
field research. 

4.1.3.3 Structuring a Model of Success 

A hierarchical tree structure is a suitable and practical 
way of organising a large number of success factors for a 
MINTS, for the following reasons; 

(a) an effective and easy way of presenting a large 
number of main-factors and sub-factors. 

(b) an effective-way of breaking down a"large number of 
factors into sub-sections, 'thus-making the problem 
of measuring success less difficult. 

(c) an effective way ofzmeasuring success rateý; for- 
individual main-factors, -or sub-factors, as well as 
a group of factors. 

(d) an'effective way of locating problematic areas, or 
factors with low likelihood of success. 
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The researcher also holds the view that the two 
configurations; 'series' and 'n out of k', need to be taken 
into consideration. 

4.1.3.4 Principles for a Measurement Technique 

4.1.3.4.1 A Technique for Eliciting Responses 

A Likert scale for eliciting responses and measuring the 
importance and the performance of individual success factors 
will be used. Apart from the fact that this is a proven 
technique for eliciting an individual's perception of an 
object, it is a simple and easily understood technique. As 
it is the research objective to build a Consultant Advisory 
System for the use by an internal consultant, it is 
important that the consultant can easily express his 
perception of the success factors in relation to a MINTS 
project. Moreover, using a Likert scale allows the use of 
numeric and semantic values. The semantic values can be used 
as a way of eliciting how a consultant views the 
performance of success factors with regard to a MINTS 
project, and numeric values for calculating the overall 
impact of a large number of success factors. 

4.1.3.4.2 A Technique for Calculating Success 

Recent research suggests a multiplicative approach is 
appropriate in modelling an individual's views and 
perception. 

A number of other points were raised in this chapter that 
need to be taken into consideration when calculating the 
success of a MINTS. These are; 

(a) each success factor should be assigned a performance 
score, 

(b) each success factor should be assigned an importance 
score, 

(c) in order to eliminated the effect of an irrelevant 
success factor, both the performance and importance 
scores for that success factor must be zero. 

(d) a multiplicative approach, rather than an additive 
approach should be adopted in calculating an 
individual's perception of the success of a system. 
In other words, the more success factors are 
satisfied, the less would be the impact of the next 
success factor on the system success. 
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5 CHAPTER 5 

5.1 Field Research 

5.1.1 Objective 

In this chapter, the researcher discusses the field research 
carried out and presents a model of success for the use in 
building the Consultant Advisory System. The purpose behind 
the field research was to offer field evidence in support of 
the contributory success factors that the researcher had 
identified based on literature survey II, and to extend the 
model of success. 

5.1.2 A Proposed Model of Success 

In the previous chapter a large number of contributory 
success factors associated with computer-based information 
systems were identified and brought together in Table 4.1. 
Success factors that are considered applicable to MINTS have 
been extracted from Table 4.1 to form Table 5.1. 
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Table 5.1: A Summary of the Literature On Contributory Factors to the 
Success of Coeouter-based Information Systems 

Profitiability 
Application to major problems of organisation 
Quality of decisions or level or performance 
Usage of system; 

- urgency of user needs 
- attitude towards the potential of MIS 
- extent of top management support for MIS 
- quality of MIS staff 
- adaptable to support multiple decisions rather than a single one 

Overall satsifaction; 
- System satisfaction 
- effectiveness of DSS 
- usefulness of DOS 
- importance of DOS to the organisation 
- benefits of DOS to the user 
- DSS resulting in the user's being seen valuable to the organisation 

User satisfaction; 
Decision-caking satisfaction: 
" Increase in user effectiveness; 

- improved quality of decisions 
- improved speed of decision-making 
- presenting arguments more convincingly 
- greater use of analytical aids in decision making 
- availability of sore relevant information 
- better able to set priorities in decision making 
- help to conceptulaize a problem 
- Output quality 

- reliability 
- relevancy 
- accuracy and precision 
- completeness of output information 
- sore sonitor systems 
- currency of output information 
- volume of output information 
- report availability and timeliness 
- sore exception reports 

- User-machine interface; 
- User involvement; 

- communication with managerial users 
- involvement of senior user managers in IS policy 
- persuading the user to use the available 'what-if' analytical 

capability, sophisticated graphics, summary information relevant 
to the user's needs. 

- users' feeling of participation 
- users's control over IS services 
" IS-user management communications 
" user's understanding of system's capabilities and limitations; 

- passive understanding; 
- how to get started 
- what functions available 
- syntax of different commands 

- active understanding: of hoe to use system in the task at hand 
- knowing the meaning and uses of different functions 

- documentation 

Source 

, 49- 

, 49 

, 49 

, 113,111,111,81,49,176,164,94,99,6,15,48,115,187,137,138,212,138,119,14E 

, 114,137,138 

, 48,114,117,137,138 

, 145,178,114,115,137,174 

, 4,137 

, 31 

, 176,144 
, 164,85,131,15,189,94,115,117,137 
, 176 
, 176,144 

, 144,64 

, 144 

, 144 

, 49,123,111,111,81,132,94,115,143,149 

, 144 

, 114,11 

, 49,176,144,96,174 

, 144 

, 144 

, 144 

, 144,99,174 

, 144 

, 31 

, 132 

, 172,14,164,115 

, 132,14,164,115 

, 132,14,164,115 

, 115,14 

, 115 

, 14,132,115,4 

, 14,115 

, 115,4 

, 115,4 

, 132,193,46,115,158 

, 114,83,134,62,113,185,85,6,64,164,115,131,154,15,119,94,99,197, 

,4 
,4 

, 99 

, 144,14,132,115 

, 115 

, 115 

, 14,59,87,5,132,115,174 

, 19 

, 19 

, 19 

, 19 

, 19 

, 19 

, 41,14,59,164,4,96,36 
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- user-assisted design , 59 
- technical sophistication that evolves (modularity) , 114,59,4 
- design a simple system which does not overload the user , 6,19,36,174 
- pay serious attention to user capabilities and management style 6 
- maintain close contact with the user throughout development ,6 
- use an evolutionary approach that exploits the user's learning curve. , 114,6,79,75,74,112,135,9,162 
- DSS must be of adequate level of technical sophistication in 

relation to the user's needs. 59,161 

- DSS must be easy to learn and use , 114,59,4,115,281,174 
- interactive model 59,158 
- conversational model 59,138 
- English like model , 59 
- none-procedural language 59 
- efficiency of query language 14,164 
- availability of memory aids (e. g. names of data) , 31 

- training time , 116 
- time to recover from errors , 116 
- wars-up time after time away from the equipment , 116 
- physical and mental strain , 116 

- use of graphics , 116 
- easy to use input facilities , 116 

- type and rate of errors , 116 
- context explicit, clear instructions what to do , 19 

- user confidence in systems 14,115,158 
- validity of information , 152,187 
- currentness of information or reports 4,152,187 
- user confidence in using the tools , 158, 

- spend more time to find out what the users really want ,6 
- provide users with service rather than a product ,6 
- inappropriate in the development stage of a very technical systems (MIS) , 83 
- crucial in the development stage of a DSS. , 83 
- crucial for obtaining user acceptance, due to voluntary nature of DSS. , 83 

- convenience of access , 59,164,115,211,96 
- more analysis systems , 115,4 
- response time , 199,174 
- on-line usage 94,115,143 
- Delays in flow of information , 199,216,143,148 
- more enquiry systems , 115 
- effective training program for users , 114,14,115,4,186 

- Support factor; , 132 
- support from systems and programming group , 164 
- Responsiveness to new system needs; , 115,59 

- prompt processing of change requests , 115 
- short development time 14,132,115 
- responsiveness to changing user needs , 114,14,115,4 
- IS support for users preparation of new system proposals , 115,4 

- MIS staff i services quality; , 132,115 
- relationship with EDPIMIS staff , 132,14,189 
- positive attitude of IS to users , 132,14,115,4 
- communication with EDP staff , 132 
- user-oriented systems analysts , 115 
- competence of systems analysts , 115,4 
- technical coaoetence of 15 staff 14,115,4 
- larger IS effort to create new users , 115 

Felt need for the system 6,99 
User initiation 6,99 
Acceptance of ISS; , 176 
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- support for 055 , 176 

- reliance on 055 , 176,144 
Extent of project definition and olanntng , 114,65 
Charge-back method of payment for services , 14 
User responsibility for system , 65 
Commitment to change 65 
Organisational commitment to the project , 65 
Adaptability of organisation to change , 114 
Format of output , 14 
Mode of interface , 14 
Perceived utility , 14 
Realistic expectation of the system by the user 14,64 

Organisational position of EDP , 14 
Job effects , 14 

Organisational competition with EDP , 14 
Priorities determination , 14 
User control , 14,31,36,158 

- easy to change parameters 431 
- easy to get user-defined output , 31 

- allow for different skill levels , 31 
Vendor support , 14 
Strategic management issues; , 115 

- top management involvement and support , 41,114,14,145,178,115 

- Executive steering committee , 41,42,112,122,131,115,3!, 113,58 

- Written approval plans for system development , 41 

- Agreed policies for system development , 41 

- Long term funding commitments from management, based on a 
written plan and mutually agreed development priorities , 41 

- mutually agreed system planning objectives for selecting , 64 
right projects . 

- mutual agreement on the criteria for evaluating the system , 64 

- strategic IS planning 11, - 

- business-related systems priorities 1115 
- using database technology , 115 

- overall cost-effectiveness of IS , 115 
Reliability of service; , 115 

- Low U hardware and systems downtime , 115,4,96 

- efficient running of current systems , 115 

- data security and privacy , 115,4 

- validity of information , 152,187 
formulation and evaluation ,4 
IS strategic planning and allocation of resources to key bsiness areas ,4 
IS capabilities ,4 
increasing the proportion of IS effort expended in creating new systems ,4 
user oriented systems analysts who know user operations ,4 
developing more inquiry systems ,4 
appropriate IS budget size or growth rate ,4 
Use of intermediaries , 177,13 
If the user does not understand D5S, then he must use it through intermediaries 87,5 

intermediaries must have the expertise to provide support for the 
technical reouireeents of the users and how to interpret the decision models . 59 

intermediaries should help the user to explore the DSS capabilities , 177 

intermediaries should facilitate evolutionary growth in decision-making 
and man-machine interaction. , 177 
An explicit plan for the full development life cycle , 114 

careful assignment of responsibility for OSS development , 114 
On-going user needs assessment and problem diagnosis. 1114 
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DSS On-going management of DOS development , 114 

On-going management of DSS use , 114 

DOS must be adaptable +114 
DSS must provide analytic and mathematical dunctions for performing 
'what-if' and sensitivity analysis +114 
DSS development oust not be based on an ad-hoc tactical plan (life cycle) , 114 
Project development policies for encouraging user management 
understanding, involvement, and control of logical design decisions. , 41 

Information Systems Manager's detailed knowledge of the client's business , 173 

the reasons for the system must be known , 64 - 
the ieportnace of the problem being addressed +64 
the way the system will be used +64 
Agreed terms of reference for the scope, timetable and objectives of 
the design teas and its relationship to the rest of organisation. , 38 

A code for conduct to indicate what behaviour to be accepted and promoted 
within the design teas. , 38 

A resource pool on which the design teas can call legitimately 

as the need arises. , 38 
Level of aggregation of information , 152,187 

flexibility to support information requirements of different decisions , 31 

familiar representations +31 
allow for different skill levels +31 
present what the user understands and relevant to the job +56,153 
offer library programs, databases , 31 
characteristics of problem 99 

- quantifiability of variables +99 
- problem limitation +99 

political acceptability +96 
communication accomplishments +96 
Match of model and problem +174 
risk factors; +9 

- non-existent or unwilling user +9 
- disappearing users, isoleeentors, or maintainers +9 
- loss or lack of support +9 
- lack of experience with similar systems +9 

DP department skills; , 114 

- project management skills (planning and control) +114 
- education, motivation and training of users , 114 

- expertise in building DSS , 114 

- intimate knowledge of DP department's operations , 114 

- leadership ability , 114 

- sensitivity to political issues. , 
114 
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The success factors in Table 5.1, augmented by the factors 
arising from the researcher's knowledge of MINTS 
development, were used to form an initial model of success. 
This model is shown in Table 5.2, and was the initial 
template against which the case studies were approached and 
tested. 

-105- 



ýr 
N 

0 
0 

4i 
0 
p4 a 
Co 
aý 

b 

wo 
rn 

U) 

N 
fr) 

U) 

F- 

N 

to 
le Co qm 

. -1 U) I) .... 1n ri C 

.1 t0 tD 01 C rn m . -I rl r-1 

N 

a) 
r-I A 
b 

03 
Ii 
0 
4) U 

W 

0] 
v) 
U 
U 

U, 

O 
4) 

N 

0 
U 

4i 
ro 

m H 
Ei N 91 

, 43 93 

ro o 
>, U 
CJ 

G) 
N r-I : -- 0 x4+ 
Öl id 0 43 

11 is bN 
-ri 'J1 00 

Ü " 04-4 
ri >+ tu 0) 14 

U) ro bý 1+ Ei U) 0) (9 
0 14 0 p I öU 

4) 
01 

43 4 0 >, 
o ro 0 ý4 4. ) U) 0 aW 04 

r: 10 U "ri U o4X ""i 
0 C) 41 41 'd > ro O .dU 

m"rI14 U) ao 4. ) 4. )ro4) o)N 
() N a) "ri >, 4) 10 O >i tu ro r: Gt O 

1ý 11 zb 4) - El UO .i5H4O of 
C'i '"7 HW "rl H Ci U) .i: 'd 11 ro "rl ": ' 

W41 z". aW rW >. 0)0)0 ro (V0 0 93 43 
U 93 M ". 1 ý1 0 ß 11 NUN 4-1 ". 1 N ro E 

Co 4) 0Aý E+ -r "r1 m tu a to -. A 4 G .) (L) r-i 
o 14 E-H ,0 

b1 0 to 4) H, . -1 U2 'd A 0) b1 JJ ri "r4 "r x (0 4) 
L1 43 Z 41 14 0 1. ) rl 4 .l r: N0NO Ci r-1 1J :1M 

". -I mHO b' W: J 0-, 4,0 a) aW a) U4bri0 0144 >i 
> gdZw tu U+j3 id Pf -r1 > 0 04A 0) ro 
ri 14 ow 1d "d 9i 1. ) a ro 1-1 tu c: c+ 12, ß4 1.1 

www o4 U) m tu 43 o 4)Co(0 14 a) E >, P4 1. UW aW Ei ro W U) b1LL+i aw 
C'i o 'Jt UN C'i 1 ""i 11 E+ 4) Ci :1oU . 71 U 01 ro ". i 01 C' G"i ""i Ci 4" 

ýH >, 4o43 4) 4.3 0Z-+> 0 U)(U 44 ei o: i ro-Hccu +) 
ý : "rA 4-) 4-fEigd0H00 EiP. ". i 0 >14-1 LWa) U0ý 14 ". 1419141 
. bý H 11 rl ". i o 'd d-1 NwUoxaa ldo o- bb EE oE "d 3Ia r-1 . ý' 

) 1 a) roEb p4 0 14 ". +ro-r+-H ýI w1a)ýg3 -"iaWU) -I +) H aý o )m 4) IU 4. U) W00 0: ) i24-. i 0) ". 1 )4 c3 4 oG ,ý 1] "a 010 ro Vxw". f 0 
oýý 

. + ß. 
ý Uý mzý ro -r 

. . 0 ro L, ý a3 o-. ý id o aý trww 
AC -. ý Ab9 a) ºa R. ro 04 

ý 
Hý sa ý aý . -a aý ". ý aý >, >, oo tu cL o 

101 90 4i o PW x ro HNU "rl w o90 9i .Q 14 x ""i C'., C) ý-1 
93 WaW ro W"" ro t: ro D V] H ro wwHH. . -.. -. . -.. -.. -.. q4 

". i ". 1 044V r-i N -4 rl r-4 . -i ro 13 4) 0HNM -e to to [- 
Na U0 r$- " "- .. . c4 btvM ---m..., ". a. ... ....,. ý . 

tu U . -1 . -1 rl NNNN- L1 r-I N (9 r-1 N . -I "1 1-4 r-1 rl H 1-4 r-1 NNN 
of tT FC --....... a0a .... ....... .... 
C 14 r-1NNNNNNNNM r4 . -1. -1 r1NNNC7(e) (v) m (+') fhc9(9 (MC7MM 
W0 . -. .......... -. ........... ....... 

, -H rf r4 , -I . "1 HH . -1 H r1 ri c4 N NNNNNNNNNNN NNNNNNN 

a' H l-1 li H r" 1 .ý.; ri 1; rl ri r-1 ri r-1 r-1 ri rl r-1 rl eý r"1 r-I rl rl rl .ý r"I r-1 e-1 .ý rl r-I 



N 
0 

0 
-a 14 
N $4 $4 
04 0) 0. 0 

O " -N 0 
N 

0) 
Nu -° 

ä 
o, 

ä 
a, m 01 

V rob 
vo obi 00 O 0O 0 

-, 4 1-1 4. º o 0o +j oo0 4) 0 E 'd 1d G) U ""i C) "rl -. i O -A -U -A -rl 0 "A 
NUO 4J Id 1h 4) 1) 14 10 4- (d 41 4. ) nd 4J 
N "ri W «1 (d 

4a -ri ids 
«d ni N nd td m (d 
-. 4 04 r4 r-i E Er4 E bh 14bo)E 1 

"ý -, 1 -. i b (ow ob b 0 . -i OUO N0 cn UOUO0UNO 
0) 0 OW -. i44 1 W -rlW -H 44 44 -r1 OW 

o P4R W )04 % >, ". I 040 a - - 4 U) o 
$4 $1 a -H rid d $4 "rl a) 4 "rl -, 4 -. "I "d "'i U -ri 
WIdE 01 03 .ir. 0 V4 rt. -1 mC id rib 
U) -A cd O00)044O C) 4J Wo -r4 OWNo 044 WoW 
010 .9 -"i ro >,. 040-"i %Uo>, -rb 040 14-d 040 o 04 rd o 

W0$44j -. i 14 14 04 sob 1404W *r4 04 b EE 014d roar tn0E U) 0rdEE 
Ob, q 

0)niE bio) 0) bOo) 
3 -ri Id -A Id C: O00 +J 0 4 Cf to 0) 00AmOR rt1 

4i mHo 04 4J v :3 -r+ Id .0 
o i- 9 
o (d Id V4H-. i b -d A -ri (a Id -r -. i Id 

0) 4. ) 'Z+ o 04 C) N 14 4J -d O U -ri NU 4J -rl NOa4.1 ". i1 "1 4J "44 -. 1 

>10Haa: EEl 0Nb E-ßv0 0)$4bfl o54 b 'NOt a) Oo C"., oO >10 o0 0 m-. i ZO)0)UW O) O ovo 4 4) 4i o 
13443 J) -ri 4) mH 14 a 4) OHaa +-1 14 4aW 

4) WI) WI) 4) )+ 0)004 °Z 0) r-+v4jZ4, a0) +)z 040Id 0ab1o) 
10 

4 
.0C: 

A 
.0m 93 >1 04: 3 :3H 

4-1 4J V 4J V 4J D «-I 0) G) 0) UZ 
>1 0 :3 93 HM0 :1r, H :j :3 -4 :3 :30 :3 
o1 04 U -"i 2: «7 v! O -rl 2: 10 o) O 'd U v) rl u 

$4 u 4) $4 
. ý. ý. ýx. ý. ý . ý. ýx. ý. 0 .0 .0 0.0 A4. ß-4 0.0A-0.0 . 0.0 fi. 0.0 
4J +J+J4J 4J 43 (D 4J 4J 4J +)4J .J W +J"u+J 4J 4J a) 4J 4J 4J 41V)4J4J 4J O1) 
-. 1 -r4 -r l -r-I -. i -ri 4J -. i -A-I -fl -r j -rf -r j fi -"i -r4 -ri "ri -ri 4J -ri -. "i -. 1 -, 1 E+ "d -/-1 G) -ri -. i a "ri 

333333 33 333 33 ý. 3 33333 03333H33 0 M 0 X 
Nin vin wI- r-INc+7d'into id NCd'IA r4NM V r-IN T-4 C14 r1 

rl rl r-1 e-1 . -1 r1NNNNNNN 
. 

t"; t7 ch (h 44 e! ' d' d' d' d' U) 1n It) l0 tO 
......... ....... 

NNN NN NN NNN NNN 
.. 

NNNNNNNNN NNN NNNN NN N 
......... ... 

C4 
. 

C4Mt'; M Mý cý(4(" MM 
... 

c; Mc; Cß'1MMMMf; th(414M(4chCMM 
... ..... .... .... ... 

NN... NNNNNNNNNNN C C NNNNNNNNNNNNNNNNNNN C 
.... . 

, _; e-i141; 14 1; 1; r; 14. ýe-1rlrl 1; Hrl1; _; 14rl14eý14r114rlrier 14r 
; 



Co 
0 

Co 

N 
N M 

, --I O 
01 ri 

. Cl 
N d' 
( l0 O 

º CD .. 
(h d1 Co 

d1 NN to NW to 
m Co º (Y) . ri 

01 r-1 ei 01 i-I 'e U) ei 
cn I! ) .. %Q . (1 

NN V' In to -. - 
%D U') If) ri r4 'N Ch Ln -e 

O H r-4 ý-1 ri r-4 i--1 ri U) to e-1 

(0 (a 4) H 
ýt $4 O 

Id 4J li Id 2:, -4 
14 4) 44 p ýt c: -A 

Vý Hb 
ro 

J » O4 :> b 
0 a) 9) Id 

m ii4. 
º 

öV >i $4 
cd 0) -ri E-4 U) O tn 0 O 

-. i -w 
Z - 

NU 
o ') CT 

4-) "r1 DC V) iC WH to b) ""-I 
0) rl G) Hd ""-1 2 vl R 4º 

H 0 ". I -ri p 

WW ) 0) 
äa) '0 4J w 

o b tyl co to 4) V 43 4J Ö" 
H 0) .0 OH 0) ýC N 

ý 

. $J H 4i 4J H 4J 4J 0 
4 44 - 

ýl 41 
4Ü b 3$3 

N -r N ß, 
N C) 0 C) 0 d 1. ) ""1 

O ff: W >i .CW >1 >1 O >1 $4 
4j >1 4J 'r, >1 4j ß ri tn 44 O 

1 11 -r4 " r1 4 1> >1- 4i >-d 
Ü 

0) 0 10 
'3 . Li $l -rl 47 rl N -"1 1J r-1 r-I (0 r4 H G) co 
$4 41 O r-4 ". i "H O rl -A "ri "1 rl . -I () d. ) 

4 A ? +w U A- 4 , . wrq r-i A 44 "ir- A 
a, u-+ AA -r+ A. d", j.. 1 0 A. a4i OC: 
bo4)(dA4º(1)bAAU4+rom"rl ro0 
$4 14 1-1 Id Id 14 1-1 b ro 0) . -4 M -d 1-4 E 

w >, Id -rl 4. ) LL (d "r1 4J iýa N -rl .iN ri 0) $4 4J 
0 +1 Id -. i E3 (0 "r1 E U' Id u rl >oO 
H". ý 1) >O o-d >OoU ro 9UN 4) 44 N 

. U)O 14 U)O ýD ý7 k $ö 
aý 41 v) 4) rö r-1N(r) -404 (1)"r r-iNth c' 

4ý-I HNNNNNcn(nMcM CV)d'u) 

r-I e-ý r-1 e-I r-1 .ý ý-I r1 r1 .ý rý ý-1 r-1 .i r-I ri r1 

NNNNNNNNNNNNNNNNN 

U 
O 
04 m 

4) $4 b aýsio 
ýº ". 1 a 

d) b m4)m $4 ca r' 10 p d 
" a+ - o3 äz (0 H $ A0)rl V 4 0) r-I 12) 44 (d $4 W 

$4 V: 3 go Ej44-ri 0 0 
14 'a 0444 4J 

r-4 0) tn 04 w C 4 w qb wö )rIV >1 0 
0 0U $i COG 4J O') 41 N 
41 -. lE -rIu) u. '( 0 "rlE 
U 4j (D 4- w cs a. i r-4 >1 
b b r4 o >, 4J cn o -r1 a) p ". I b 

0A-, i . -I H Olcn roA a 
44 >1 -d o 4) vl b .JZ 4J >1 0 E+ -. 4 -ri O .N r4 S4 HONH UO (0 Z 'd v) W 

"rl as "4 z to gZ G) 9: -i .0H 41 90 
4 . -1 04 off 24 (DE) 
a -. 1 to WO)20) W 4. ºd, ro av 
0) .A .[ . 0a). ß -"i4-. ia)4) a)0)0 
Fj ro 4) 4J rd 4) 4J4J1-) 4J. 0.0.11 O. [ 

4) ax 4 "ri .u 4j a s1 4) 
- (o+JwwVw -ri o-d 0 rj a) 1 

0 oo U iOö O 
W w 0 w 

0 MOONON 4-1 N 0) $4 0 .4 U b. ' tTS 0) V) .dN C) 0) U $1 N 'd 'C7 N -rl -rl f-1 0WUU C) U to 
N Ol G) C) tT 4J 4J 41 (D -"1 RUA 

G $4 m -d r4 . --i 'd I1 -"-1 to 0) 41 b a1 rd I 
(d c) 0N33 0) a) ' a) ß. E +) 4J aN 4. ) a) 

0,1oor, P4-rIQ 3 5C K 0)a P04J040 J a) (L) 0) N) 1 5U >, 
41 

Q DE3OO 
a4 b4 WW 

- 1 
N >1Ü U-k 0. 

- Eý 0 
w, 4- . x.,.. ^. a, arnýrýwýCv 

"A 4J >i r1 N '-1 N Cr) >1 
,Q GiU) ý-. "-"" U) --aa--- 
( 'i . -1 r-i . -1 NNC('. 1 r-1 NC IT to %D r- 
Q, ^... . 

iö r-1. - HHV-1. HT-4 NNNNNNNN 
V .. .... 

HHHHT-4 HHH7-4 HHHHHHHH 
MMM4MMM MM 17 M (7 MM r) 



rn 
0 

N O 
d' cr) d' 

(") 
r-1 U) 

N '--1 (") c") 

V-1 Co . . 
. N 0 

U) 
O . M t[) 

V' d' 1-I 

O . i- I N 

Co in 
r- qe in «e 1-1 
rl 7-1 . r-I rl r-1 

rl Co rl . 
I() 
«e ý- I rl . aT rl . c") rl 
rl Ch ri eý 

A 
N 
ä 

02 b 0H td 
z 0 H r--I 

N LI 
'C1 Co C) O 

HA 
43 Mz 1J 
UH H r-4 

"n H0 
0 4) 14 0 
LI 4W -"i 
as4 41 43 o 02 -H 
mwE 43 Md a) 
H V) O -. I 1t7 1) 

>l z 01 HWW N id 
03 41 H 4) CO bHW O 14 
b-H 2 CH . L; N 
Li $4 0) .-Z 0) Nz -"i 1J a 

OWW L2. . 43 AHa ., ". l O a) 
mw-. l $L W -ei Z d 3O s4 E E-4 b "b N0 U 

4-4 
Qa 

o i N 1i 43 N 0) 
Hom> 93 c; A0 Q40 0) 

41 0 "ri O Ei NO di W 0- 00 
>r UM L1 O .A-, 0 UN 

O4. ) a) 0443 0.4 43 0H 0) p4 41 -. i "n r. Q, W r-I 0 43 O 0) 
rl OHN 1ö rti 0) W 4N rA 

41 ". 1 fa id E 0) O -" 1NO 13 td 
rA WU N '0 >+blU 
O to H :>O-. 1 ) gd 0 0) N 4J R -d 
01 ca A-4 41 W 14 to +) C Ei -H -r+ A 
ýº -. 1 H -"i O -4) WN LI -"i (0 ri "" -r1 

cdZ >-r aaoA"-4 -"+r+r4H o >H ONw -d s 3ä 
0 
r, 0 g<ZaH3w 4C4 4) o 
a HNMV'It)tOWWN O .1 NM 
a). ......... u a. 

r-i 
NNNNNNNNNNNM 

.. .. 
MMMM 

... . ... 
MMMMMMMMMMMM MMMM 

ro 
G 
0 
. ri 41 
ro 0U 

O"r4 

0 z E 
}ý "ri H 

ac z 

0 2z e ul 9) 9) ä z43 
iW -d 

ö43 . IJX 
$ A'aro C £ 

cn 
iý 

0 
G) NAO4 0- i E+ 0 dN 
,QU -H O 0. --1,0 z ß-1 W 

Ei w 
G7 d 4: - ro 

O 14 
f Ei 41 

U o') UO t0 A 14 +) U, O -H 
". i O -ri tu F-4 H 41 W 
4j w >, "a : >+ rq ro b+ zw a) 
"ri 4. PA 44 w rl rl oU 93 0) H (' 
I tu -ri a "r+ -. i Ei -l -. 1 . -1 Zm aý 
o . -I ro43 .N "d+ s+ c: r 4A 
924 w -f agom aW .0 -"+ ""1 0 -. i A>U role 444,1 
10 tu AVVA "i 04 9) 4., c) ro 

43 9-3b b ro1 Ü3 0 ri w44 - oO 
Ä 

: 4.34Jx Ooa 14 
oro". i m41 ago o93 w. -iCU 

"ý "ý A% -ri >i >i ri U 43 G 0) 0 ro of 
1ý LI U ro 4.1 14 .7 4- ld C. oo 14 ". i 4i 0) R -ri 
aar: Ha0 1-110 irl, 1 a) w a+1oa aý ro ". 4 tu ". i . -1 -ri -. 4 43 ei C) p, a) ". l 0) ro 
ýcn ro41-4 ". 4 ". 4 1"r"r"ri w ro Ew 14 b 

ro41H"rl >r-1 0r-i >>0.0 2 2 +j 0) 0) N 
U w". i 0 o4 0 a -. ýzwa ý -'-+ aao H oýro W Q14Na Ear 

01 O . -IN O HIN E9 O r4N 

0 rl r-1 e-1 HHN c'7 cp to w r- H . -1 . -1 ri 
u ,., .... .... x 

HH e-i r-1 NNNNNNN . -1 . -1 r-1 r-I . -I ri r-I 

RT vvalw aavaaaRT aaRT W) LO NU) U) 
....... 

C7 
. MMC4(4( (4(4(4C7(4C4(4(4(4C7fhM(4C4 



O 
r-f 
e-41 

U) 
0 

0 

U') Lii 

Co Co 
r r, 
ý-1 i--I 

ui un 

.r " 

.o " 

.r " 

N 
trl 

U) bn H 
V4 z 

H 01 z rl 
Üm- 4J H b 

4) 4) r-4 14 ms H 
E ., 0 H. 0 

Id M 14 Hw Z V3 0 Hý 
HN Ol 

q Id $4 0 Z 
F 

m 5z 4) z5 

-° 0 -r4 a P. a) -1 s4 ZwZ0 w V 4) 0 r-I H 
r-4 0 >, 

4) 
U) b 

41 

- -ý ' F+ 
) a. 4 

-r1 
ö41m bAz E 

A 
w EAA ca E! 4J 

H 0 0 04 w z w H 
0 $$4 Z 

ä Q. ýz1 
wä 4 14 u $$4 

Q4 OH 44 0 cn 44 4) 0 HO zwa) 
>1 (W 0)Z miW P4a) a) 93 44 Z4) Ha 
N 0A 4) C: maw 0) m 0) a) o) U Z o) w 

. a) Id 4J +J 4 a)+º4J 4i +º a) : "rl 4JA"d a) 4)4 41 4 'V) 
w -. I [ .ý -d Nof 4. º ro ri a) $4 .0 4) -. - a) 

. 71 4ww4J 44 -4 93 w 0) s4 -. l 44 r-4 (D a4i. -i AwH 14 
0) a) 00 0 "r+ 044 a) a) -d a) (a 9: of to 41 4) to 
0'1 w 4.1 0 0o $1 wO maO0aU 

4 a)Oo)a, ". lr 
aOm 

EWO(1) aý 0 Wa)0 a)4)a) 4) w 
aý 01 bl 0) 0 AQ a -rl A -ri " $4 4. ) OA "r+ $4 

a 41 N 10 10 N -. i . fit-, I U r-1, H w4 14 ßa }J "rI $4 1J a 

r. >. tr a) a) t+ +) +3 4J 4J 13 '-i r. (d 4 J4 4 a) r I( a) 0 "-I wH ro 
-4V '0 r-4 -4 4) 14 -, is4C: (drd(dU aObm OMMO)HW0 Ido) . -4 

Id >1 -HVW O 4. )-. "I 4) O" A a) C: -rf :3 fd5 41U)C-ri (d 
u a) $ H1-1 14 O OH 134 4 Q., 0 

". i U td Id -ri 3 DC x 4. º Q 
HO P44) 
.! ý 09 4) "rl . -1 w OH b 

Er-i H 14 aw 0 
4J N .. a) UN 

> $4 m 

A0CU) 
0) (d E.. ' l> bý 

M bn a) H9 

GA O C: U 
N -ri 0) ro ". -I 11 44 $4 4J 0 W-. - OW 41 V4 -d U. A O N 

r. V4 E! 
-. i mv -d «3 + 

0 4) 000 
- 1 

40 )a4) Ea3 
:3 -ý 

Ha 144 r1O-. l zao0 H> 4º 
4. º(D a) s4-. I 
-. 1 aaoH w t4 .... g , -. , -... . -4 a) ý 

" 
. 3aa 
$ ri 0E >O Li $a N0 Ih i-I N V-4 NMO 0 r-I 0. 4 
m . 

.. a)w U . -.. ý' to aH O 
0 

U -a 04 44 $ UU -. ".. ." "V ... ý., -. ý . .. . , . 
Cä NN . -I r1rINNNN rl04 Md'"-4 r-IN 4J :. O r-1N W O H04 

.. HOH.. ...... . - . ý) ... " 0)HU - . -. .. --. --P. . . - O-- 
Nh Hr-IrirlrlHriHN NNNN. Hrle-1 >i r-1H, -iNMV' rlr-Ir-IN 

" ýH ......... .... - ".. U) ... -. ..... .y am .... 

r-I NH N NNNHN NNNNNN 1-4 r-I r-1 

In tow w wo tow tow ww ýO to tC 1o W to tG 
.. 

tC tC tC NN N (N. 
. 

N [N NNN cO 
... 

C0 CD Co CD CD 
. ........ 

MMMMMMMMMMMM 
.. 

MMMMM MMMMMM MMMMMMM MMMMM 



OD 
co 

C'1 
M 

ý�I 
CD 

rl 01 
I, 

r-I ri 

0 . Q, 
r-1 r-I 

C') U) 
. -I NO 
. -i "-1 "--1 

m 

rcý 
. 

. R3, 

tO 
W Cý 

tD Ol 5 
.. N 

tp sT O 
aT d' N 

... " tf) S 
' to t0 V' r-1 co 
N t- [- NH 11) N 

rl r-1 rl r1.. -I ao . l0 

Ch 01 01 O's %D U) . aD 
If) e' 01 r-I "-I N . -i d' 

. r-I in -. 
s-I .... VV V' d' V' V d' % ('1 % r1 N It) 
w ON 01 ON r-1 ri "-1 sP a' V' V' C . -1 () c7' . tf) rl 
r-I 01 01 01 M . -1 s e-4 e-1 H r-1 vi (') v .-v r-I , -1 

H 

U` 
C'. O) 
O': 

"rl C) 
0) d) 

d1 C) "A 0 
cß)0 U 
Nä"° b0) 

-ri $4 
0) $4 - 0) G) 

U 

U) 
=: 40 Ea 

W-4 0) Id °W 
1 

" 
14 - N 10 0.0 4) 

ý-i H 

OIO .0 4J 4J V° $4 93 0) 00 
"rl ". i 0 rl 4J NO 0) 0) O 14 O0 

. se $4 4i w 4. º EOs4w" V4 °vHo. .[ ""- 
(a rd a) 0 >i 1 -rI >, OW0O O) "A CP $4 4J 41 

, -f 0) r0". a 4J a) 4j 4iß. "rI ". d -ri 4J (d 0( 11 41 )4 11 b 
A° 4) ZZ "ri 1+ a ""4 -r+ wvU U) a "r a .laE 0 . 144 14 :: WW -d 9-4 0 4)-A4»r+444iQ) ". I 14 

0 M4 10 äi ö 
0U)Ä -N 4)4J4H 

0 ß ' ° Ä 
4 ,d w 0) W 4) w W'1d. 2 

' U) 0 .1qmU. -I a O-. i >. O a. 0A b". lw rd O 44 
a -d-rI144. º O +J4. º73 44 ° 4. ) >. 0 14 VOWU)bma°"rI >1 

-ri . vId -"Ib+-. I Q. "IOP. 4J wId >iws4WaQ)Wm 4J 
A (d b> r-I C; 4J AA to b's' .l 4d >1-. 4 >, O a 0-. 4 U'd 4) 44 "_4 
U) d. º -. a "Ti Id 4-) 4-) -d 1j V 4-1 , -1 .., 

bl ro "rf r:: 4. ) CL U "ri 1d OH 
C3 "-1 -. 1 wAv 1-) -"i -A Id -4 to Id 1d "A "4 -. i 'd a -. i N 1d w .i 
0 4) EO0 C: A -H 4J 0 rlA HN-r+Id . 1iw10 A°° A 

". 1 0 'd -rl ""i Id E rl 14 "rl -rl r-I -rl td D'1 (d NUr. OOGwO -rl 0) id 

4) ". 4 OH°wV ri bl trl Id O3wb 4j +j w° wb "rI OOU 0) ". I 
4 0>°W0 m°> 1 

id 41 ," 04 -. i M "H 10 0 -r4 )H°°r, 04 0". l° r4 U 0 -"4 41 14 ", 4 -. d 1 p, r-4 -d 1w rt w> a) Ow a) 54 U +) 4)° 
4» b 04 44 4yVC: 4) Er-4 r-, (D0V-4om41I Wd -da(D r-4 -'4 004)41) -414 

4» AG w p, Or-I 14(d Td4) 10 b4j m14z41 49: (D4) 0m4)4JbVC: 0)r(DC$ 
U o7 AO0 0A N 4) ßx w>> U0 14 b r. N 14-ri E 

tr 14 -r1 r mAOa Cl a U) A Cl H ...... Wý.. 4OO0 -r1 U) -. i -d N r-I 4) 
l C) Q G) 1j U $4 >1 v-1 N c') r-1 N 11 1ONN ý1 4-1 LLE 44 0 It 4 

.-. . v, aa$4 $4 $4ia4J r-I a) 4) 0 U>0) 
v-I ý', J U) E+ id . -1 N cr) 1-1 N Cr) MMMVV sT E' 0000 0' O N>4. ) O >t 
w -A Z 2: - .. .ý......... ZHHZZZW toM 0MU. -. va 

Id E 14 H 'H. -IHNNNNNNNNNN HO >r r-IN 
H 11 N C) "a...... 2" --- .ý .º... -... C) V) . -. " . - 

' 0 4J M ) V' 1n t0 N CD . -1 r-4 r-4 N r1 . -1 _; r1 e-1 r1 e-1 1-1 r-I r-I r-I r-I . -1 e-1 NC r-1 -1 
.ý -rl 0) J . ................. ý........ ,ý . ". .... 
N (d . >i rl r-1 v-1 r-1 rl r-1 r-1 . -1 r-1 r-I ri rl e-i r-1 r-I T-I NNNNNNNNN C7 VV IV IV V 

O v-I ri r-I r-I r -I . -1 rl r-1 r-1 ri rl r-1 ri rl HHH r-1 r1 H "-i ri r-1 HHHHHH r-1 1-4 r-I 

C4 a1 r-I r-I rl rl r4 r-I . ml r4 r-1 r-I H rl rl rl r- rl . -i r-I rl -; rl rl r-1 r4 ri ý-1 r-1 rl r-1 e-1 rI r-I r-1 



N 
H 
r-I 

r-1 W 

o to 
r M 
N º 
t0 N 

cp . H 
tº sT ri 

th º 

LI) . N 

[º co mP t0 Ln 
CO . LO W[- 

. U) ri rl º 
to H . . CA 
H t-1 LO V tN 

. cp U) 01 
Otto 01 rl - 
tors ON Hw 

Nv vV 01 
cý)to 0)riU) 

co . -T (D s' 
{[) cr , -I Cr) ri v-1 
r1 ri H rl . -4 H 

4) 
. r4 
r-I 

a) "ri 
"-4 A 
O (d 
ow 

b 
U 

c) O. 

b' a) 
V, 0) V 

". 1 O 
G) 
i V) "E EH o) N 
az >> -. I HH 

F, >r O 
4) . 1- > 
UW "r1 Ci 
UO k"r4 
N (D 

'db1r-4 $4 
-"+ aa 4) 
w-AE9) 
V, V00 
OOU 
U id E 

11 -4 O 
$4 a) N 4-) 
4)wVU) 
vl G) O >1 
D'd2v2 

G 
-Z)-- . 
(Y) r-4 NW 
4 

UI) L If Ln 
. Go 

r- rl . -1 rl 1 
. LO 

Cn 

-. I 
14 
b 
4) 

r. 
4) 
E 
a 0 r-A 

"r4 aý 
r. It) . ri 
cd En 
'1 H 

41 z fi 

rn 
rf 

wN 
fr) O 

011 LO 
.o 

lO . 
r-I rn 

u) 
rn . 
U) NS 

H r1 t0 

U 

W 
14 
4) 

ß 

c) 

U 
Eli 

N 
m 
0 

V-4 
0 

0) 
U) 

o "r+ 
-. i . --i 4j '0 
b r, 

N 
q -d 

w 
oN 
O 01 
92 D 

cr) a u, ýo 

rirlNHH 

N 
co V-4 U 
r4 N 

.O 
v C14 
N 
r-4 U) 

.O 
%C ri = 

. CD co 
01 I- in 
rl r1 r1 

0I W 
(n . (V) 

wU') 

. d' d' l0 t0 t0 

N 

O 

c') 

e-I 

O. 
0N 

C1 

01x101 V'ý010101 01 Q1 
to (7 lf) ý- I (") e-4 el U') i--1 r -I 

O 
N 
4) 0 $4 V 
U 'd 

V1 01 4) V 
ro $4 Ol 

y° 0) 
ý Uq 

0 0) 4) -ri " 0) i) 
Ä4 $4 O 

09 id 0UN O 
V4 , d ro Ä 0 14 - 

$4 
(d 

-H O 4) 4) UVUU b 
44 n 03 9) ril tyl mo 

dV I 4 , 0) V Ci 
N5 

0) i'. o3 ( d 

""-I 04ý -i " d 0 i -ri 14 n) E 4) r 14 0) 0) 0 
NW N 4-1 W 4J $4 2 . -I V1 110 
m0 0 0cd OtrmbI 0) A "-1 $4 0 
O 0 14 E4 Ow 0 f-4 q b Id 0 040) b 
UN UOb va UO -I "r4 r-1 m Gl 
04U > NU )tryE ro"rl 4ß41E 0) 
a) C: edO (d 4J aaa) b 1a1 0o) E 
sob 00w-. :3p, to 4 go >1 >Ow 'd b > OW +º w41 H $4 $4 (db+)4Jw 14 
hO w 54 A "rl : . -4 to 0 aº 1e b b+ 

P-1 UU -H O r4r+O E00)$44)$4 E040 
ß. l-, }, , O. -4 11 '0Nx04 EOO >OW 4 

-. i "r4 3aWW. 3 ed"1WWOOA 
aEd 41 ýa -+ 1 V4 ab 0 04 4i+J+). 0U w 
Ofd 93 4) (L) NO .0O", I "º1 N 4) . 54 . -1 OU 4J Nwwo 

". 4wb o) 01 mae$44. J wwOa -r+ OW q -d s4OO 
4j :3C; bra4) -A4-) WOO4"-1 t> . 0: 3 0m >1 
A4 44 ". i 1. ) i-. 3 DC 'd 'C0 14 Li "r1 WWO -rl O14. ) N 
4JO0 w0 OW C144). 0 U)O 43 4J0 C: ro 
0i 0. dWWUa) 4J s414 1 44 o) 004i4j 41 41 a) N 
000 Id E! mC: a) a) C: w-ri 0ri Id b3'd304j A 

D A WÜýýZ0 E 04 r-4 a9 
03 1 

x3wcawp -ri 0) a) 
-4EAE 

M R 
4) r. 

C4 aa (4) --rD --r. ý..... w a o------.. aa r-IN . INM rINMd'LO to TA NM IT U') to r- co 

. -1r-Iri NNNNMMMMMMMtT 
........ 

to% ýOtGWýOt0tOtGýD 
........ 

to tO to 
. 

ýD to tC ýO tO ýG ýC to tC to to tG tp lo lo tG ýO to ýo t0 l0 to 

1ý 1n to 
.. 

to to l1') 1ý 1ý 1ý ýi to N 1n to lI') 
......... 

ý 1l') 1ý to t! 1 to to to to lý 
....... 

rleý. -ý eýrlr-Ir-1rlr4rlr"1r1r-1r- rl 
414.; 

rlrie-1r- 1; rlrl 

.ý r-1 r-1 r1 e1 r-1 r-1 r-I . -1 rl eý r-I ri r1 r-1 r-1 14 rl r4 r1 11 rl 1; 



cý 

Co 
U) 
. -1 

. 
d' 

in 

e-1 
. -I 

If) . 
ri 01 
. rl t[) 

Co .Nc! ' . 
In tO M r-I d' 
. -I - . -I . to 

"N. V' . 
01 (9 cP 1-1 d' 
1n rl . -1 H . -I 

W 
01 

. 
.N 

if) O 
tD N 

.. 
M in 
rl H. 

ri N 
LO Co 

gr . . -I 
N tO tf) 
Co rl rl N 

.. H i[) 
NN-H 
NMC 

rl v -I H ýP 

N) N 
O tO l0 
1.1 r1 d' 

N LO d' 
. t0 MO1 

a. a . -1 r1 
Nc Un 
V-4 M r-I NN 

.H. V-4 O 
If) . 0% . -1 N 

.M C1 ... 
N Co " . t0 111 
CO . d'tO()N0 

. IC) C% OD .. r-1 
in r1 .HW U) . 
e-1 rl 0 . O' N V' 

. -1 . (') a... 
. V' r1 . 01 O) 

. O' tO 1n N It) 
to l[) r-1 to ri Cl .. 
0% ... H to 01 N CO 

N d' U) ... (1 U') 
d' M tO CO d' d' lO e-1 . -1 

. .. -1 rl ... 
1f) . V' in .. C d' d' 

1-1 -e rl CO eP rl . -1 v-I N 
rl H e-1 r1 r1 d' . -1 . -1 ý--I 

CD 
Un 
. -1 

- 
V' 
N 
. -I 

%0 
(1 

01 
, -1 

. 
01 
01 

t0 
. 

. C' 
-e 

M rl 

N 

. -1 

N 
(D 
N 

. 
lf) 
O 
-1 

Co 
N 
ri 

d' to 
.M 

Q1 
Ln v-I 

.... M 

. le; f' to w to 
rl 1-4 . -1 H d- 

r4 e-1 r-1 rl rI 

O O 
u) 'd 

G 
11 O 

>y d) U dj 
O 

-i a 0 tr 
r4 01 + 

ei 9 4) 4) In r. x 

0 to ý 44 ri > n 93 
+! U $4 +j 0 

v) v) O 14id 0 0) O-d 
- 024 ÖA N Z Z 

9 U 
f! ) H 

>i 
H b1-, l 71 O º1 c: :i 

". I H m x: r: aw0 14 0A 
r-I ? CT W -ri G) OC +) . s-) NU1. ) 
y H G'. N 1d CW Ca Ca' "d -. i C. ' G) 

-ri x'. " -I C $d -rl 43 C. Q) Ei e1 r. 

M4 'd 1-) id (4 4-1 O "0 Os --1 
A NC Q) NO 1) .O". r1 "r4 $ C) 
9) 91 A0 44 0C r-i ro C 4. ) w(H- 4) $4 
aW 10 4 -rI 93 Os. -ri Ei 0)Wtu G W(d 
3 U) 

' 
02 4j -. i a) ) t 3 

4j 1 
ON 

a> O fi 
$4 O 

o s4 Ei U) 
ON f0 -1 d ýº O q le 4.1 4. P4 

O0 93 -. Ir WaCa 9) a) wbO ' N0 
". #A :12 O -r -. i W Ei a) WDw v-+Or-A b 
$4 x CN ei O C'd Ei W: i w0C NOOß. " 
NNN 0U Nw N Ci "W 0 rl-rl NN $4 4.1 

r+. 3 p4 Ei C ". I 0) 93 $4 C -d to 01 > H44 t1 0 w 14 4. a-H 
N LI "r1 4 01 N ". i ). -. i 4> . -4 tr NO (d 14 4-4 OOO 
'0O4440 Z )0 1 00 . 044 O) 0 C> rl 0 NOOO -ri "rl 
O p. C $4 id O -a Aw -r4 CP >i' -ri 0O) 'i -4. )4 34 

44 Ei 43 0 4-1 d v r 1°ä E C 4 äo)ä ýEiö toc: 0 . "dU - C b ) 93 x 
N O) 04 iß. 01 O .+OC0 ACx b 93 vi r, ObG aW N0 s4A 0 

0V :1 0) -H 03 43 4-1 U -ý d rI ° -ri Wä -I C 
-rI Il r-4 OMC 4 ) rt O - m 14 41 - Z º > 4.. ) rt b "' - 
+)4) 0"rI 0)b ei >iWC >+ri b>Wtd 4 H-d yaw 0 "a43 43 -d3x 
Um> 14 H> W 14 04. ) 4. ) 0-ri $4 -. i 0 (d ZC 4. ) O OrI wC U) 0) 
tu :i a)db-r1U >, UcdCq -rI1bto 0Id 

- 
>41 N O EU) 

G 
O". I Nd $4 N 

sa -daUaýaý s4a", +U)0 d m-r+oW -ý+ar+-d 0)W a o)C bEi E 
044 ". laP4 io0'd-ci14 "AEEd IZ +30)ßd14 

4 
o30) 
ND 

aý14 "rI". laWtu O 
a0 E-H 3 4. ) O 4. ) 43 Ox .C N -. d -ri O "r1 14 

'd w . -1 dN rl N 
3N NO u 

1 OO 
O 'd1+ - -- HN1 WO 

14 HNid A C NN WO tu CEi 4 t 
H. -4 OOU0) ýWW 14 C0 > M4) W'4i w0 as 0 P. 1 .. W". ". ""H.... N .CCNN $4 'd 'J OO ißdO C', 4-1 O 11 Ol N r-1 r-I V-4 NMHN 

v)tnHGG 0 
E 

9) C V) H3xH WA C7ý ... . . -. ... . 
t, > N *-ýrIv-IrI NNNNMMM 

.a... + . -.. -. 'a $4 1j c) H ... ..... H .... . -.... -.. ý .... ....... 
tO v-INMd' NC . -I 9I riNM e-IN MAP U) %D tOt0%0%0 %0to(D%0%Dtot0 

.ý. /ý 4.3 H .... .. ... /. .. .... .... ....... 
U)LOtDtDLOWN O r-iNNN NNNMMM MMMM MMMM MMMMMMM 

H rl r1 el v-I rl . -I ý-i r-1 rl rl r-1 .1 rl r-1 r-1 rl v-I rl r4 r4 r-1 rI v-I . -1 rl , -4 rl e-1 el rl ri 

NNNNNN NNNNNN NNNN NNNN NNNNNNN 



Co 
LC) 
H 

r- 

r -1 
O 
N 

M 

O 
O 
N 

r1 01qe 01(1M 0101 01 
M LOH e-i r-I M . -i ri 11) 

1.1 
1d 

s4 "t 
". "4 a) 

,dE N G) 
9 

01 r, 13 
NN "rl OJ 
01 .. 1 0 
1d y o 

0) .. l N 0 
ei 44 gd 0 
43 

b 
$4 - 'd 41 0 d) C Cl) 4) 

id 0 - E-1 0) E-1 to 
1 4) i1 'd LI 01 W. z 

O bn 0) A "-i $4 O0d Hq $4 H N E+ 
ow 10 "d b0 12.4 4) (Cl w U) :H OZ Pd z 
4d 'i -ri r-1 0) d) N 

" 
Iro "rl No 

o0 
00 

H 
2 i" a tr tu "r+ aW 41 0 0) 0 V. 

+3093 b 149300) Ei m .4 04 0r-4 
ab >, > o º4b bv a) 41 b a4) x o, a) 

a 4J "-H r-, 14 (a "d 43 4)w 14 ". i a r4 oN $. 
Z0 00 0x Cl fbn"- > 41 oroU) 0)o 14io o 11 
". i o. - "d 0 a) 0 $4 0$ ao 0) o 41 V 4.. 0 43 

ro o a) 93 93 ýa 4) 
1H 

1410 $443 0 
" 

4. ) 93 ei ) j 0 -ri 93 
) U) 

014 
4o d$EE00>0 G) a0 04 w 41 V W 4. c: : 4) .) 4 , 1 

09)0 -ri -r+0)W004 WE0 as 44$4 ba tu4)41 w 
0 4 04 ö 0 0 b $b b 

i 
O 4) 

i -d-d0. 
eO 

wwýöal14ä i .wa Ei E ' 4) 
wwO -d a) 0qR -"i Hoo>o a) 41 oo in N 4. ) 0 93 014 

4-1 OU A l 9 O $ N " E "E w HQ " ß 
i lLß dbN -ri i ' 

WWO 
"d ox 4) 0 j ?, ý 1 C 4 4) .8 

11 07 O 1a 1) b r. buOH> G> 4) a -. i H F-1 o "ri a 
14 14 10) r3 4) 4) A J. ) N >r 11 Id 71 Id "d O C) -. i 0 HO H 

a) a) r: _H o-r+ tu d3 tu 3 r, 41 0A $4 o 91 O tIHr-4 m0 44 3 0 0) 
a) moa .Goo>, x ro""i 0w"ri n -, + . 
Pýzä0ä 3x xNwwa oarä ya0ito-4 

a0i0 m0) 
41 

c»4) 
a. 0 -------aaH H00 : 'i H 4) U ". % C. ýI >, ii . 

'3 
M d' N -1 (V M d' 1n ýO aD Q1 NON q d-) -d -d (U cz 4. ) "'i 

""" . ".. -.. """""""""" "-" > E-H ßi $4 -ri l1 1d H "r1 .i -ri -'1 . 
$4 ". I 

MMMd'U)WWt0W W(D% (%0to W[- a) 04 3Z $>0 Ei ii 'd 41H N4. ) 

. A, - M c: k4 l< a W c3 ,A or. - 0c mac' 0 )0 , m 0. 
....,. ý .. 0V..... -, c C 

äÜ 
MMMMMMMMMMMMMMI'ýMd"V'd' a . -4NM ýr O 

02, "" V) - V-.. Cl).... 
l- rl ri 1; l1 "; ri ll l- 1; -1 ý ri e-1 rl r-1 . -A 1-1 rl V-1 H e-1 ri i-I rl (V H 

NNNNNNNNNNNNNNNNNN(Z MMMMM ep tr U-)LlUt) WD 



Co M 

r-f O 
0 p4 
aý U 

O) 
ON 
V1 id 

14 O 
$4 

au a 
. iV2 
wz OH 0) 

X 
1U 

. ýJ y Q1 
"rl Z -n 
r411 0 

ro4i 

bOO 
"d 

NUO 

"93 o4-4 )Ü 
Id tu 

O 
: UmH 
ei 0 

U--. 
0HNM 
U te- 

HHHH 
RNNrr 



CHAPTER 5 

As explained in chapter 4, and shown in Table 5.2, MINTS 
success is defined in terms of (A) ensuring a right or 
favourable environment for the MINTS and (B) maintaining 
good relationship between the key actors involved in a 
MINTS. 

A right environment is defined in terms of having the right 
organisational and system infrastructure required for the 
MINTS, as well as the key actors having the right capability 
and commitment for making the MINTS work. 

In order to have a favourable organisational infrastructure 
for the MINTS it is required that: the organisation is 
financially capable ofý affording the MINTS; that it is 

capable of accepting the changes imposed upon its existing 
formal systems and its management, that there is a place for 
the MINTS within the ý overall IT strategy- of the 

organisation, and that the organisation is stable enough to 

accept the MINTS. In terms, of-organisational stability it is 

required that: the position of the system user and the 
intermediary is permanent, in that they carry on playing 
their roles; that either the organisation's procedures and 
operations remain adequately stable for the MINTS-to be of a 
practical use or that the MINTS is capable of accommodating 
the organisational changes; and that-there exists a 
political/psychological environment favourable to the MINTS. 
The political context within which a MINTS is to operate is 

of special importance and requires the consultant to not 
only know about the key actors involved in the MINTS project 
but also that he ensures the existence of a good working 
relationship between the key actors. The existence of a 
favourable system'structure is also very important for the 
MINTS, as- there-must exist a strong base of data'and 

suitable MINTS software and hardware to make the MINTS a 
reality. It is also very important that the consultant 
ensures-that the key actors have sufficient capability and 
commitment for accepting the"MINTS. 

Maintaining relationships between the key actors requires 
the consultant to ensure that the system user and/or the 
intermediary are/is kept satisfied with the MINTS by 
delivering, to them what , they- need to perform their job 
effectively for which the MINTS was designed, and that the 
other key actors also remain committed to, the MINTS and 
that they continue to play their part in making the MINTS a 
success. 

Detailed discussion of these factors is avoided, as they 
will be explained in a summary format when presenting the 
results of the field research. 
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CHAPTER 5 

5.1.3, --Choice-of-Case Studies 

The choice of the case studies was rather limited. This was 
because; 

(a) the researcher had to rely upon the consultants 
interviewed or software suppliers to provide him 

with access to their clients, 
(b) the client's willingness to become involved in a 

case study, and 
(c) the eligibility of the computer system as a MINTS. 

Often the researcher was given a list of clients to contact, 
and this gave some degree of control as to which clients to 

contact. The researcher also approached a number of 
consultants and software suppliers in order to widen the 
spectrum of MINTS applications and MINTS generators. This 
also helped the researcher to consider different analytical 
techniques offered by different MINTS generators. 

During the course of the research, the researcher managed to 
interview a much larger number of consultants and system 
users than reported in Table 5.3. The majority of these 
cases fell within the definition of an MIS rather than 
MINTS, and hence these cases are not reported here. 

A number of criteria was considered in making sure that the 
case studies were appropriate for the research. In each 
case, the system under investigation must have been built 
for a decision-maker as a system user. The system had to 
have at least a decision model which was built within the 
context of an specific decision issue or problem facing the 
system user, rather than a system designed to provide 
general management reports to a number of decision-makers as 
in the case of MIS. The decision model must have involved 
some degree of uncertainty and address the future, rather 
than being restricted to historical data. A consultant must 
have helped the system user or the intermediary in building 
the system, at least for its initial application area. 

5.1.4 Breakdown of the case studies 

The field research was based on 39 case studies. A 
breakdown of the case studies is given in Table 5.3. Within 
this table, the nature of the organisation investigated, 
the people interviewed, MINTS generator used in building the 
MINTS, the analytical technique used for dealing with the 
decision problem, the decision problem to which the MINTS 
was applied, and the position of the system user are shown. 
For the sake of avoiding disclosure of information about 
the organisations investigated and the people interviewed, 
no names are mentioned. The names of MINTS generators used 
in building the MINTS investigated are also not disclosed as 
this would have identified the organisation and/or the key 
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actors. For this reason, the MINTS generators are given 
alphabetical code names. The researcher has also assigned a 
reference number to the case studies to identify where the 

same organisation was involved in more than one case study. 
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CHAPTER 5 

interviewed. But these interviews were short and their 
number also limited due to time constraints as well as the 
difficulty of obtaining access to these actors. 

In the case studies carried out, the interviewees were 
initially asked to identify, with some qualification, the 
contributory success factors to the MINTS project in which 
they were involved. Usually the interviewees had difficulty 
in identifying the contributory success factors in specific 
terms. They had to be prompted by the researcher, using the 
model of success, to qualify the applicability of the 
success factors, suggested by the researcher, to their case. 
The consultants interviewed were also asked to offer 
comments on the contributory success factors in the model of 
success and their importance, as well as on the structure 
of the model. Their comments were based on their general 
experience in the area of MINTS as well as their involvement 
in a specific MINTS project. The consultants were also 
asked to mention the problems they faced in building the 
MINTS and how they overcome the problem. They were asked 
about their experience of a MINTS which had failed and the 
reasons for the failure. In the case of the system users and 
intermediaries interviewed, more attention was paid to the 
contributory success factors in the sections of the success 
model appropriate to their role in the MINTS project. 

5.1.5 Results of the Case Studies 

As there are a large number of success factors involved in 
the model of success, as shown in Table 5.2, it was beyond 
the limits of the research to discuss fully the results of 
the case studies for each success factor. However, the 
results of the field study are presented in Appendix A. In 
this Appendix, against each contributory success factor, the 
researcher has stated the case study number in which the 
success factor was reported to have existed. Where necessary 
some explanation is given. A summary version of the results 
of the field study is produced in Table 5.4. 
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CHAPTER 5 

As shown in Table 5.4, a number of success factors were not, 
supported by the field research, and these have to be 
excluded from the success model. In this table, these 
factors are marked with a '-' sign in the left hand margin. 

Based on the feedback from the field research, a modified 
version of the success model is presented in Table 5.5. In 
this table, the success factors that were not supported by 
the field research have been excluded. During the field 
research, additional factors were also suggested for 
inclusion in the success model. These factors are marked 
with a '+' sign in Table 5.5. The success model as shown in 
Table 5.5 is the version which will be used in building the, 
Consultant Advisory System. 
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CHAPTER 5 

Referring to Appendix A, a number of findings from the field 
study require further explanation. As previously stated, an 
assumption was made that different analytical techniques may 
require a different consultancy approach. The researcher 
found no evidence in support of such an assumption. In all 
the cases of MINTS investigated, the analytical technique 
made available to the system user and/or the intermediary 
was made very user friendly. This meant that there was no 
need for previous knowledge about the analytical technique 
on behalf of the, system user and/or the intermediary, 
especially in terms of how the technique worked internally. 
The internal workings of the analytical technique were 
regarded as a 'black box', with which the-system user or 
the intermediary was not- required to be, concerned. For 
example, if a system user is given the capability of using 
some statistical techniques, say producing a probability 
distribution curve, he is not required to know how to draw 
such a curve as the system does this automatically. The same 
applies when a system user is given the capability, through 
a menu system, to apply, for example, an exponential 
forecasting technique to a set of data. Again the system 
user needs not to know how the forecasting technique works. 
However, it was found that what is crucial is the ability of 
the system user and/or the intermediary to interpret 
properly the results produced using an analytical technique. 
Where the analytical technique used produced results or 
concepts that were new to the system user or the 
intermediary, training was regarded as essential on the 
application of the technique and how the results should be 
interpreted. In the majority of cases investigated, the 
ability to interpret the results was dependent upon the 
system user's or the intermediary's knowledge of the 
application area - he had to know his job, for which the 
MINTS was designed to offer support. In all such cases the 
system user or the intermediary knew his job well and had 
no difficulty in interpreting the results, even though they 
did not know about the analytical technique. 

Overall support was given to the type of key actors as 
identified by the researcher, except one. It was found that 
there existed no such key actor as a MINTS champion. In all 
the cases investigated the role of the MINTS champion was 
played by the other key actors, namely system user, sponsor, 
system user's immediate superior, and intermediary. The 
system user was the MINTS champion in the majority of the 
cases. [For details, reference should be made to Table 5.5. ] 

It was also found that when a MINTS offers the system user 
or the intermediary the capability and flexibility to deal 
with more than a single decision problem, there was a more 
creative use of the MINTS. This was the case when the system 
users or the intermediaries were offered a MINTS generator, 
rather than a rigidly specified MINTS. 
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In the cases where the consultant was approached by the 
system user, it was found that the system user knew much 
about the problem area and how it should be tackled and was 
willing to become involved in the project. The system user 
became the MINTS champion. When the consultant approached a 
client, it took a great deal of effort on the part of the 
consultant to convince the system user of a need for the 
MINTS. The consultants interviewed believed that they have 
had less problems when the client had approached them than 
when they had to approach a client. 

Among the 279 contributory. success factors, identified, 51 
success factors were found to be critical for a successful 
MINTS project. These critical success factors are identified 
in Table 5.5 by a 'c' mark against the factors in the left 
hand margin. 
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6 CHAPTER 6 

6.1 A Consultant Advisor for Assessing HINTS Success 

6.1.1 Introduction 

The requirements from the Consultant Advisory System have 
been specified in section 4.1.3. This chapter describes (a) 
the search for a software package to support these 
requirements, and (b)-the Consultant Advisory System itself. 

A software package was needed for the following reasons; 

(a) A large number of contributory success factors 
were needed to be considered in measuring the 
success likelihood of a MINTS project. 

(b) complex calculations had to be carried quickly. 
(c) the model of success had to be frequently re- 

structured; as either additional factors were 
identified, or a richer understanding of the success 
factors and their inter-relationships was obtained. 

(d) to make the model of success a practicable tool for 
a consultant to use. 

6.1.2 Identifying a Measurement Instrument 

6.1.2.1 Criteria Used for the Choice of an Instrument 

In search for a suitable software package for computerising 
the Consultant Advisory System, the following set of 
criteria were taken into consideration: 

(a) ability to deal with qualitative data. 
(b) ability to deal with a large number of factors. 
(c) offer a programming facility to build a mathematical 

model or offer a suitable mathematical model, based 
on a multiplicative as opposed to an additive 
approach, for calculating system success for any 
group of success factors 

(d) provide a suitable measurement technique that allows 
two values, importance and performance, to be 
assigned to each success factor. 

(e) provide a Likert scale technique for eliciting 
responses. 

(f) ability to provide a tree structure for presenting a 
large number of success factors. 

(g) ability to distinguish between critical success 
factors and non-critical, yet important factors. 

(h) must be user-friendly. 
(i) ability to provide a method of representing the 

results that allows the consultant to identify any 
problematic areas. 

-143- A 



CHAPTER 6 

6.1.2.2 Software Packages Considered 

Based on the aforementioned set of criteria, the researcher 
evaluated the following software packages; 

Cope, Crystal, Dejavu, Expert Choice, Priority Decision 
System, SuperExpert, and XI Plus. 

A) Evaluating Expel stem Generators 

Having already studied a number of expert system 
generators, such as Xi -Plus, Crystal, Super Expert, and 
Expert Ease, an attempt was made to see whether it was 
feasible to build the Consultant Advisory system using such 
packages. 

Xi Plus and Crystal, like many of the expert system 
generators, offer a rule-based (IF x THEN y) approach as a 
method of codifying a problem. Expert system generators like 
SuperExpert and ExpertEase deal with multi-attribute 
problems which have an underlying pattern or structure. The 
decision problem must be specified and codified into the 
system in terms of a large number of examples relating to 
the different attributes of the problem. An attribute is any 
feature or aspect of the problem which is making a 
distinction between the examples. A large number of examples 
is required so that it is possible-, for the system to 
identify a pattern. 

Using an expert system generator posed some major problems., 
An expert system approach to a problem requires that the 
expertise of an expert in dealing with that problem is 
codified in its knowledgebase in terms of a network'of rules 
or examples which spell out what alternatives are available 
as well as the consequence of each alternative. This,.. within 
the context of the model of success, meant that. the 
researcher was required to identify what combination of 
success factors and with what values (say, "high", "medium", 
or "low") result in a certain likelihood of success, say 
"high", "medium", or "Low". 

The above problem was exacerbated by the fact that, a large 
number of. success factors had to be considered, each. of 
which was required to have two values for its importance and 
performance. For example, say for 2 success factors, each 
having a3 scale performance value (High, Low, and Medium), 
meant that the combinations of success factors to be 
considered was 3 to a power of 2. For four success factors, 
the number of combinations was 3 to a power of 4. It could 
easily be imagined the huge number of combinations of 
success factors that had to be dealt with as the number of 
success factors increased - just for 10 factors, 59,049 
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combinations had to be considered. The problem becomes even 
more complex when an importance value is also required to be 
assigned to each success factor. 

Another problems was that anyexpert system approach required 
a prior knowledge of a MINTS project to which a certain 
combination of success factors was applicable. This is not 
possible as no certain combination of success factors can 
be applicable to a MINTS project. This is because the 
environment within which a MINTS is created is not static 
but dynamic. 

Moreover, the expert system generators had very limited 
capability in performing complex mathematical calculations. 
Expert system generators such as SuperExpert and ExpertEase 
did not offer any means of carrying out mathematical 
calculations. The other Expert System generators were also 
poor in carrying out mathematical calculations. Furthermore, 
to codify a complex mathematical technique into an expert 
system generator would have required a large number of rules 
to be specified. 

It therefore became obvious that the expert system 
generators were not suitable for computerising the model of 
success. 

As an expert system approach was not found suitable in 
computerising the Consultant Advisory System, the researcher 
then evaluated a number of MINTS generators. These were; 
Expert Choice, Priority Decision System, Dejavu and Cope. 

The Expert Choice and Priority Decision System require a 
decision problem to be codified in terms of a set 
criteria/factors which need to be considered in making a 
decision. These packages offer a pairwise comparison 
technique in identifying the most important criteria as well 
as calculating their overall impact on a decision. In the 
view of the fact that the model of success consisted a large 
number of success factors, such packages proved to be 
impractical. 

Cope is based on a cognitive mapping technique, and the 
objective is to facilitate consensus''decision-making. It 
requires a decision problem to be codified in terms of a set 
of English-like bi-polar concepts/statements that are linked 
together. Once a set of statements are identified 
pertaining to a decision problem, Cope helps, through its 
different functions, to identify those clusters of 
statements that are more pertinent in dealing with the 
decision problem. Hence it facilitates focusing on major 
issues for further consideration in dealing with the 
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exist conflict of interests or opinion. Cope was not found 
suitable, as it. was'not the objective behind computerising 
the model of success to identify what factors were more 
important. Also, it was not capable of dealing with 
performance and importance values for success factors. 

An initial evaluation of Dejavu showed that the package had 
a good potential in satisfying the selection criteria, and 
further investigation proved the package to be suitable. A 
major concern was the'internal, calculations of Dejavu, which 
had to be investigated and validated, and this was made even 
more difficult as the researcher did not have access to the 
internal programs of Dejavu. 

6.1.3 Dejavu 

6.1.3.1 An Overall View of Dejavu 

Dejavu deals with multi-criteria and 'subjective type 
problems, based on a tree structure representation. 

Dejavu provides a range of capabilities and-facilities; 

(a) a problem is codified and presented in a tree 
structure format using three basic types of screen. 
These will be discussed further. 

(b) Provides a method of assigning--two values to each 
factor, which is equivalent to an 'importance' value 
and a 'performance' value. 

(c) Provides a 'method of eliciting responses and 
assigning scores to success factors based on Likert 
scale. 

(d) A distinction can be made between essential/critical 
factors and important factors, based on what 
'importance' value is assigned to them. 

(e) Provides a measurement technique for calculating 
success which is based-on a multiplicative approach. 
This will be discussed fully in section 7.1.3.6. 

(f) Dejavu is an extremely user-friendly system as it is 
menu-driven and only a -small number of key 
functions are used in" operating the system. It 
offers on-line help as well as search and sorting 
facilities. It is therefore very easy to locate any 
individual success factor within the hierarchy of 
the tree structure. Dejavu also allows immediate 
switching from the analyse mode (which is when an 
application is running) to the edit mode. This is a 
very helpful facility, especially for the system 
builder, who can interactively run an application as 
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well as modifying it. Moreover, the system builder 
can carry out 'what-if' type analysis in testing the 
application under consideration. 

(g) A report facility is also provided which assists in 
the checking of the success factors and their 
success scores. This allows those factors with low 
success scores to be identified. In the report 
provided, those critical success factors which have 
not been satisfied are marked with a 'ruled out' 
message which means 'failed'. 

(h) Other facilities include an index facility, which is 
a library of all the success factors and reply 
tables. This is very helpful when developing an 
application such as model of success, as it allows 
copying and transferring success factors from one 
part of the model to another. Dejavu also allows an 
explanatory note to be attached to each success 
factor, which also serves as a question text. 

(i) Offers automatic and manual modes for running an 
application. In the automatic mode, the system 
follows a set procedure until all questions are 
asked in a systematic and orderly fashion. In the 
manual mode, the user can decide what part of the 
application, or what questions he wants to deal 
with. He therefore has control in how an application 
is run. Again this is a powerful facility in 
building an application. 

6.1.3.2 A Hierarchical Tree Structure 

Dejavu works on the basis of a hierarchical tree structure. 
This is done through providing three different types of 
screen; 'subject' screen, 'point' screen, and 'option' 
screen. The first screen is the 'subject' screen. As the 
names implies, this is where a name of an application or the 
name of a model is specified. The next screen is called 
'point' screen. In this screen one can include such criteria 
as success factors. Each factor can be assigned a further 
'point' screen, as a method of defining that factor in terms 
of other factors. This means that any number of 
parent-factors and child-factors can be specified. The last 
screen is called an 'option' screen. An 'option' screen 
allows different options/alternatives to be dealt with. Each 
option can-be evaluated against a 'point' screen, which is 
basically a list of factors. 
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6.1.3.3 A Method of Eliciting User's- Responses 

Dejavu allows a Likert scale for eliciting responses and 
assigning scores, to a set of criteria, such as success 
factors. The scale ranges from -5 to +5. Semantic values 
can also be. assigned to each numerical value along the 
scale. Dejavu also offers flexibility in terms of the number 
of intervals along the scale. 

Each success-. factor requires to have a 'reply table' which 
gives access to a Likert scale for scoring a performance 
value. It is, 

-, appropriate to state at this juncture that 
against each success factor, three lines of notes or 
explanation can be attached, which can be in the form of a 
question. In the case of the, factor 'Affordability of MINTS 
costs', the question might be in the form: 

"To what extent would you think the overall costs of 
the MINTS, including hardware, software,, training, 
programming, maintenance and support, is affordable by 
the organisation? 

Each reply table in turn presents 
where the Likert scale is shown. 
example of a success factor, the 
costs' reply table might be of the 

Affordable 
Unaffordable 
Don't know 

a 'value table' which is 
Referring to the previous 

value table for the 'MINTS 
form; 

+5 
-5 

0 

6.1.3.4 A Method of Assigning Importance. 

Dejavu allows an importance score to be assigned to each 
success factor. A numerical scale ranging from -10 to +10 
can be used in assigning a negative or positive importance 
to each factor. This scoring system serves as a method of 
attaching a weighting to each success factor, with negative 
scores denoting factors that contribute to system failure 
and positive scores to system success. 

6.1.3.5 Critical Success Factors 

Dejavu allows the "distinction between critical and 
non-critical factors to be made. 

Critical Success factors are identified in Dejavu, by 
assigning an 'essential' importance value to them. An 
essential value is the extreme value of an importance scale. 
In other words, Dejavu uses an importance scale of 
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Forbidden, -10 to +10, 
assigned to a factor makes 
factor. 

When a critical success 
failure factor exists, the 
Such a message means 
consideration will be a fa 

Essential. A forbidden value 
that factor a-critical_failure 

factor is not satisfied, or a 
message 'ruled out' is displayed. 

that the - application under 
ilure. 

6.1.3.6 `Internal Workings- 

6.1.3.6.1 Mathematical Calculations, 

As pointed out previously, the researcher did not have 
access to the internal programs of Dejavu. Much effort had 
to be invested in, understanding the internal workings of the 
system for the purpose of representation and validation. 

The way in which Dejavu carries out its calculations is to 
deal with the tree branches one at a time. It starts by 
dealing with the branches at the highest level of the tree 
strcuture, one at a time in a systematic manner, as depicted 
in Figure 6.1. In order to then calculate a score for the 

Ist highest 

I-- 

Branch - 

2nd highest - 
Branch 

3rd Highest 
Branch 

4th highest 
Branch - 

5th Highest 
Branch 

Figure B. 1 
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branches that are located at the highest level of the 
structure, it adopts a 'bottom-up' approach. In other words, 
it starts by calculating the scores for the sub-factors. at 

" the lowest level of highest branch, and, moves upwards until. 
the calculations for that branch are completed. It 'then`. 
repeats the same procedure in dealing with the next highest 
branch and so on. It finally combines the scores of the 
system under consideration. 

The calculations in De j avu are based on a weighted scoring 
technique that maintains a result in the range -100 to +100. 
This technique takes into account two types of scores 
attached to eac i success factor; importance score and 
performance score . 

As already stated, the way in which the mathematical, 
technique in Dejavu works is to start from the lowest level% 
of the tree, and calculate a score for each success factor. - 
by multiplying the importance score of each success factor 
by its performance score. 

The result of importance score multiplied by performance 
score are calculated separately for positive CPros) and 
negative CC: ons) factors; using the following formula; 

Pros Importance. Pros Performance. 
Pros Result CR13 -C 10 

`o5 °7 0100 

Cons Importance. Cons Performance., 
Cons Result CR1)- C 

10 
1e5 J) 

o1O0 

where Pros are positive child-factors and Cons are negative. 
child-factors of a parent-factor. A parent-factor can be a 
child-factor itself to another parent-factor higher up in 
the tree structure. 

Once the Results are calculated for each factor at the 
lowest level, then the next step is to calculate the overall 
cumulative contribution of these factors to the success of 

i) A performance score, a signed number between -5 to +5, 
is assigned to each child-factor. 

ALI the factors are assigned an importance score, for 
non-critical factors the score is a number between -io 
to +10. Critical factors are assigned an importance 
score of 'essent ial' or 'forbiden'. The scores for 
critical factors are not included in the calcutations, 
as a- failure in any such factors results in "ovorall 
failure. 
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their immediate parent-factor. This is done by using the 
following formulae; 

r R. 
Overall Pros Success C OPS7 -f 100 - 100 

jci 
- 1003 10 LL=1 

R,, 
Overall Cons Success C OCS7 s- 

[100 
- 100 FT Ci- 

1007, o1 
L i=1 

where P denotes the importance score assigned to `"the. 
parent-factor of a set of Pros and Cons factors. 
One effect of the above calculations is that as 'the result_ 
Cimportance multiplied by performance) 'cf a factor ý.. 
approaches +100 C the maxi mum) or -100 C the minimum: '. each 
individual result has a smaller and smaller effect on the- 
Overall Pros or Cons Success. One way of interpreting '-this 
is to say that as a conclusion approaches the maximum Csay,. 
becoming absolutely certain or approaching the perfect 
score) so any additional results Csay, evidence in favour or 
additional success factors) change the conclusion by' a 
smaller amount. 

Then, using the following formula, the system calculates the 

weighted average of the Overall Pros Success COPS. ) and the 
Overall Cons Success COCS) of the child-factors at the 
lowest level of the tree. This produces an Overall Success 
COS) score for the immediate parent-factors to the 

child-factors; 

nm 

OPS R. - OCS aR. 
y=i L j=i 

Overall Success, COS) 
nm 
2 Rt R 

; 

If an immediate parent-factor is itself a child-factor to a, 
higher-up parent-factor, then the above overall success 
score will be carried upward to the next higher-up level.. At 
this higher-up level, the above overall success score will- 
be treated as a Pros or Cons Result of the higher-up 
parent-factor. This procedure is repeated until it is 
possible to calculate the overall success score of the first 
parent-factor on the first level of the tree. 

So far the system has calculated an overall success score 
for the first parent-factor of the first level of the tree. 

2) For further detait refer to Appendix B, page ß. 
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The same procedure, as for the first parent-factor, is 
repeated for the other parent-factors of the first level, 
until the overall success scores of all the parent-factors 
of the first level are calculated. 

Finally, using the same formula as for calculating an 
overall success score, the overall success scores... of the 
parent-factors at the highest level of the tree structure 
are combined together in deriving at an overall success-- 
score for the whole system, i. ea MINTS, under 
consideration. 

6.1.3.6.2 Comparison with conventional weighted average 

As discussed in chapter 4, there are some major shortcomings 
associated with the conventional weighted average' as a 
measurement technique for calculating the success of a 

System. Although most of shortcomings have already -been 
explained, the following areas warrant further discussion in 
explaining the differences between the conventional 
technique and the one adopted in this study 

Cad n out of k factors: 

Quite often a combination of contributory success factors Cn 
out of k) is required for achieving success as regards 'to a 
system. In the general model of success within ' the 
Consultant Advisory System, which is based on a large number. 
of success factors, only n out of k factors may be relevant 
to a particular MINTS project for its success. In the case, 
the conventional weighted average cannot be used. This is 
because a weighted average technique, as shown below, does 
not adequately deal with the issue of "n out of k" factors. 

C Importance. o Performance. 
LL 

L" 
i=s Importance. 

i=s 

Although, using the above formula, one can assign a zero 
performance score to those irrelevant factors, hence 
excluding the irrelevant factors from the numerator, but the 
problem lies with the denominator C the sum of importance). 
This is because , the sum of importance includes the 
importance of all n factors, hence reducing the average 
result. This is simplified in the example given in Appendix 
C. 

152 



C b) Separate calculations for positive and negative factors 

As shown earlier, the cumulative weighted average technique 
introduced here makes a distinction between positive and 
negative factors. In other words, the calculations for the 
Pros and Cons factors are carried out separately, and they 
are combined at the last stage when calculating the Overall 
Success of a system. 

This distinction between the Pros and Cons factors and 
separate calculations is crucial when using a multiplicative' 
approach for two reasons. Firstly, a lack of distinction 
between Pros and Cons in a multiplicative approach' will 
result in the Overall Success being increased by 'Cons 
factors, rather than being reduced. Secondly, it is 
important to take account of the number of Pros and Cons, 
otherwise, the combined result of a large number of Pros 
factors can be reduced disproportionately by a small number 
of Cons factors and vice versa. Referring to the previous 
example, the Overall Pros Success COPS. ) was 74.54% and the 
Overall Cons Success COCS) was -34.40%. If the number of the 
Pros and Cons is ignored, then the combined result of Pros 
and Cons would be; 

OPS - OCS = 74.54 - 34.40 = 40.14% 

But if the number of the Pros and Cons is used as a 
weighting score, as it is the case with-the technique used 
in this study, then-the combined result of the Pros and Cons 
would be more realistic; 

nm 

OPS. R. - OCSo'' R. = 74.54 3* 108 - 34.4 3* 38 = 87.43% 

As shown previously, in order to calculate the Overall 
Success C CS3. the above is divided by the total number of 
the Pros and Cons as the total weighting score to achieve a 
score of 46.18%. 

153 

" ii, 



CHAPTER 6 

6.1.4- The Consultant Advisory System 

6.1.4.1 = Scope of a MINTS Project 

As the Consultant Advisory System deals with the whole 
process associated with a MINTS project, it should be used 
for new MINTS projects. A MINTS is regarded as new when it 
deals with a new application area in which a consultant 
needs to be involved. A new MINTS does not refer to an 
already established MINTS, where its user requires 
relatively small additions to be made to the system. 

A MINTS project is more than the consultant simply 
recommending to the system user what software to purchase in 
dealing with an application area. The consultant must be 
involved in the process of building the main body of the 
MINTS. This is because the objective behind the Consultant 
Advisory System is to assist a consultant in charge of a 
MINTS project to identify problematic areas, in order to 
take early - corrective action in improving the project's 
likelihood of success. 

Although it is recommended that the Consultant Advisory 
System to be used for new MINTS projects, so that the 
consultant can assess the success likelihood of the system 
throughout the project, it is however capable of assessing 
the success likelihood of an already established MINTS, in 
order to identify the reasons behind its lack of success. 

The Consultant Advisory System can also - be used for 
assessing whether or not to go-ahead with a MINTS project. 
This capability of the Consultant Advisory System can also 
be used for selecting among a group of MINTS projects for 
the purpose of development and implementation. 

The Consultant Advisory System, however, does not advise at 
the operational level as how a MINTS project should be 
undertaken step by step. It rather draws attention to the 
important areas, where special consideration is required if 
a MINTS project is to succeed. 

The Consultant Advisory System is not designed to assess the 
success likelihood of a MINTS to be used in a group 
decision-making environment. This is because group 
decision-making is a complex area, in which organisational 
and behavioural techniques are needed to deal with many of 
the political and personality problems associated with group 
interaction and behaviour. Also, this is an area for which 
there currently exist very few MINTS that can be applicable. 

The Consultant Advisory System is not also aimed at expert 
systems. Because the current expert system generators are 
meant to elicit an expert's knowledge primarily for the use 
by non-experts. In their current form, they offer advice in 
the form of what the expert would do, hence the non-expert 
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is assumed to follow the advice. They are-basically used to 
make the expertise of an expert available to a much larger 
group, rather than assisting the expert himself to make more 
effective decisions. Currently, they are capable of dealing 
with routine and structured type decision problems, and as 
yet not able to deal with unstructured type problems. 
Moreover, where a MINTS is regarded as an extension of a 
decision-maker's mind, the principle behind an expert system 
[500,501,502] is to directly influence or make decisions, 
hence replacing the expert. 

6.1.4.2 - The User of the Consultant Advisory System 

The Consultant Advisory System is aimed at an internal 
consultant who is in charge of a MINTS project. 

An assumption behind the questions in the Consultant 
Advisory System is that the consultant is sufficiently 
experienced in assessing the situation in answering the 
questions. For example, he must be able to assess the 
relationship between the key actors in giving his view of 
the political environment of the MINTS in which he is 
involved. 

6.1.4.3 laportance Score Assigned to Success Factors 

Within the Consultant Advisory System, an importance score 
signifies the impact of a success factor on the success of'a 
MINTS project. Each contributory success factor is assigned 
an importance score by the researcher. The researcher felt 
justified in including his judgement in assigning importance 
scores to the success factors based on; 

(a) an'overall-perspective gained based on 39 case 

(b) 

(C) 

(d) 

studies and interviews with consultants. 
a detailed literature survey of a large number of 
studies on MIS/DSS success. 
a good practical knowledge of a number of MINTS 
packages, and the way they work., 
six months on-site research'at the computer division 
of a large multinational pharmaceutical company. 
During which time the researcher, in a consultant 
capacity, was given the responsibility of 
building two MINTS for two senior managers, as 
well as pushing the idea of MINTS among the 
senior managers and users. During the six months 
research period, the researcher established 
contacts with a number of senior managers, users, 
and the MIS personnel. 
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It is also possible for the consultant using the Consultant 
Advisory System to assign importance scores to the success 
factors. The researcher, however, holds the view that the 
consultant may be inconsistent in scoring the success 
factors, due'to, time- limitations, and a lack of general 
understanding of the success factors involved. 

6.1.4.4 Performance Score Assigned to the Success Factors 

When the Consultant Advisory System is run, the consultant 
selects a reply from a 'reply window', which- allows the 
consultant to select oneýitem from a semantic list. The 
numeric score assigned to the reply selected is used as'the 
performance score for the success factor under assessment. 

The researcher himself assigned the numeric scores 0. to each 
semantic term in each 'reply 'window'. He felt justified in 
doing so, for the same reasons that he assigned importance 
scores as listed in the previous section. From literature 
survey II, this was seen to be a common practice. Again the 
consultant could set up his own semantic reply/numeric links 
if needed. - 

It was also decided that the number of reply options offered 
to the consultant for each question should be limited. This 
helps to increase the difference between the performance 
scores assigned to the replies for the same question, thus 
avoiding insignificant changes in the calculations. 
Furthermore, less time is required in answering the 
questions, thus making the Consultant Advisory System even a 
more practical tool in terms of the amount of time taken to 
run it. 

6.1.4.5 Dealing with irrelevant and Currently Unknown Factors 

Only k out of n factors may be relevant to the success of an 
specific MINTS project. For example, in the case of some 
MINTS, no intermediary may be involved. In this case the 
Consultant Advisory System allows the consultant to discard 
the section of the Advisor concerned with intermediaries. 

There are questions included in the Consultant Advisory 
System which the consultant may not be able to answer 
unless he has taken certain actions. - For example, if the 
consultant is asked 'Has the sponsor formally approved the 
project costs? ', he will not be able to answer this, 
until he has obtained formal approval from the sponsor. The 
Consultant Advisory System allows the consultant to keep a 
record of the unanswered questions, so that he can at a 
later stage quickly locate them for re-consideration. For 
this reason, an additional reply option 'Don't know' is 
provided in the reply window. 
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6.1.4.6 Style and Level of Questions 

The style of the questions asked by the Consultant Advisory 
System is general, but not vague. This is because the model 
of success is a general model meant to be applicable to 
many different applications. This can be explained by a few 
examples; 

(a) The Consultant Advisory System does not ask 
questions that are, for example, specific to any 
particular analytical technique offered by a MINTS. 
It does not ask, for example, whether or not the 
user understands, say, simulation or project 
scheduling technique. But it asks whether the user 
understands the application of the technique, its 
limitations, and how its results, should be 
interpreted properly. 

(b) It does not ask questions about how, for example, a 
training=course is run, and what*is-included in the 
training course, but whether the training is 
believed, in the view of the" trainer, to have 
given the system user or intermediary adequate level 
of expertise and confidence to operate the system or 
build decision models efficiently on his own. 

(c) It does not ask-whether the budget for the project- 
is j X, but whether the cost of the project is 
regarded as affordable and acceptable, and whether 
the cost of the project has been agreed and 
authorised. It asks whether the cost estimate is 
realistic and includes all aspects of the system, in 
terms of-training, software, hardware, maintenance 
and support. It asks whether the cost of the 
project is increasing more than expected and whether 
this will affect-the support for the project by the 
sponsor. I 

As already discussed, where a success factor is believed to 
be too general, it has been defined in terms of other 
success factors. This means that a number of questions are 
asked at different levels of the tree in order to establish 
the success score for a parent factor. However, there is a 
limit as to how many levels one can go down the tree 
structure. This is decided by considering; 

(a) the importance of a success factor, and 
(b) operationalising the Consultant Advisory System - 

making sense of the success factors. 
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6.1.4.7 Number of Questions Asked 

Within the Consultant Advisory System there are about 280 
questions available to be asked. This does not mean that all 
the questions are asked for every MINTS project. For 
example, for a MINTS for which no intermediary is required, 
the number of questions is reduced by 30. 

It may be argued that the Consultant Advisory System must be 
a practicable tool, in the sense that it does not take an 
unacceptable amount of time to run it. As already stated, 
there is a maximum of 280 questions. Assuming that each 
question may require 20 seconds (which is a very pessimistic 
figure for the majority of the questions), it takes about 
1.5 hour (280*20/60 = 93 min. ), to answer all the questions. 
It is appropriate to state that the Consultant Advisory 
System is not meant to be used in one °attempt. Indeed, the 
consultant may not be able to answer a number of questions 
at the start of a MINTS project, but after he has obtained 
the necessary. information for answering the questions 
throughout the course of the project. 

6.1.4.8 Questions about critical Success Factors 

The objective behind asking a question regarding a critical 
success factor is twofold; (a) to establish whether or not 
the minimum condition exists for that factor, below which 
success is not possible, and (b) to establish the extent to 
which the critical factor contributes to the--success of a 
MINTS project once above the critical level. In order to 
deal with (a) a question can be asked in the form of a 
strong confirmation of the existence or non-existence of the 
minimum condition required for that factor. As Dejavu does 
not include the critical factors in the calculations, there 
is a need for a similar question which establishes the 
contribution of the critical factor to the success of the 
project. It needs to be stated that there are some critical 
success factors (the first 5 critical factors as marked in 
Table 5.5) to which part (b) above does not apply. For 
example, it is critical that the identity of the sponsor is 
known, and there is no need in-establishing the extent to 
which his identity is known. 

Based on field research, the researcher identified 51 
critical success factors, as marked in Table 5.5. A critical 
success factor is, for example, 'knowledge of the problem by 
the system user'. The question for this factor is in the 
form of; 

'To what extent is the system user familiar with the 
decision problem for which the MINTS is to provide 
support? 

The replies provided are in the form of; 
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sufficiently +5 
inadequately -5 

The choice of the later reply will result in the message 
'Ruled Out' to appear opposite to the success factor. 

For the purpose of simplicity, and reducing the time of 
validating the Consultant Advisory System, the researcher 
decided to exclude the questions for establishing the 
contribution of critical success factors to the success of a 
MINTS project. Moreover, these questions would be very 
identical to those establishing the minimum condition for 
the critical success factors, only requiring, a different set 
of replies. 

6.1.4.9 Distinction Between MIS and MINTS 

As discussed in chapter 3, a distinction is made between MIS 
and MINTS. The approach adopted in developing and 
implementing an MIS is generally based on the traditional 
life cycle approach. MINTS, on the other hand, are 
developed based on a breadboarding approach. Having said 
this, within a breadboarding approach, there is an element 
of life cycle approach though not as rigid as that of an 
MIS. For example, as in the case of an MIS, there must exist 
for a MINTS the right environment, the users' needs must be 
specified, the system must be developed and implemented. 
However as MINTS evolve, this means that these stages are 
not only very short lived, but are repeated several times as 
more is added to the system. Moreover the development and 
implementation stages of a MINTS take place concurrently, 
while they are sequential for an MIS. 

As regards to the contributory success factors for such 
systems as an MIS and a MINTS, there are some success 
factors that are applicable to both MIS and MINTS, but there 
is a change of emphasis in their importance and 
applicability. 

6.1.4.10 The Computerised Consultant Advisory System 

Based on what has been discussed so far, the Consultant 
Advisory System was computerised using Dejavu. A copy of the 
system is provided on a floppy diskette in Appendix D. In 
order to run the advisor a copy of Dejavu must be purchased 
from the Intelligent Environment. 

In order to run the Consultant Advisory System, <DV> must be 
typed at DOS command level. The initial screen is as shown 
in Figure 6.2. As can be seen the system is fully 
menu-driven. Having selected and loaded the appropriate 
file, the next step is to press the F3 in order to start the 
advisor. By pressing F3, the next screen is as shown in 
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Figure 6.3. There is on-line help available throughout the 
advisor. - By pressing F1 the help screen will appear as in 
Figure 6.4. The only function key required, for running the 
advisor is F3. By pressing F3 once again the advisor begins 
by asking a series of questions - this is shown in Figure 
6.5. A reply window is also privded in each screen, from 
which the user is expected to select a reply in answering 
the questions. The set of factors in each screen refer to a 
higher up parent factor - "user control" in the case of 
Figure 6.5. Having answered the questions in each screen, 
the advisor shows the selected replies against the factors 
as well as showing the Pros/Cons Results for each factor - 
Figure 6.6. Once all the questions on the screen are 
answered, F3 must be activated in order to move to the next 
screen which presents the next set of factors and their 
associated questions. 

When all the child factors under a parent factor in each 
screen are dealt with, the word "analysed" appears opposite 
that parent factor, as well as the score for the factors - 
Refer to Figure 6.7. Once all the questions in the advisor 
are answered, the advisor calculates the likelihood of 
success for each stage of MINTS development as shown in 
Figure 6.8. As shown in this figure, the MINTS Overall 
Success is derived by combining the likelihood of success 
for the two stages. 

In order to obtain a report of the results, F4 can be 
activated at any stage and the advisor produces an outline 
screen as shown in Figure 6.9. Then by moving down the 
cursor, the rest of the report can be viewed. 

A print out of the results can be obtained by pressing 
<Ctrl> and <P> at the same time when in the outline mode. An 
example of the report produced by the advisor is shown in 
Appendices E, F and G. 

As regards to the questions with an unknown reply, the user 
can refer back to these questions at a later stage. The 
advisor makes this very simple by providing an index 
facility. By pressing F7, an "INDEX" table appears as in 
Figure 6.10. This table contain all the factors included in 
the advisor. By pressing F7 for second time, an "INDEX FIND" 
table appears, as shown in Figure 6.11. Within the INDEX 
FIND table the user is expected to type in part or all of 
the factor (or question) he wants to review. The advisor 
then finds the factor and by pressing F8, it displays the 
relevant screen which contains the factor under 
investigation. 

As explained above the Consultant Advisory System is very 
simple to operate. The advisor also allows the user to 
modify, add or delete the success factors as well as the 
reply windows. 
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CHAPTER 6 

There are many other facilities available in the advisor, 
especially for model building. Detailed instructions for 
this can be found in the manual provided with a copy of 
Dejavu. 

It must be stated that the computerised Consultant Advisory 
System requires further refinement before the possibility of 
it as a commercial product could be considered. 
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7 CHAPTER 7 

7.1 Research Validation Methodology 

7.1.1 Introduction 

It is the objective of this chapter to discuss a methodology 
to be used in this study for verifying and validating the 
Consultant Advisory System. A number of concepts will be 
reviewed here, but their definitions will be dealt with, 
where appropriate, when discussing the validation 
methodology adopted in this study. 

A number of studies [52,95,53,83,129] have reported that 
although validation is an important part of any research 
methodology, many researchers have failed to address the 
issue rigorously. Based on a review of a number of studies 
measuring user involvement and system success, Ives & Olson 
[83] report that the measures of success proposed by these 
studies are generally weak. This, they argue, is due to the 
lack of- a conceptual foundation to guide measurement 
development, - and to the absence of a rigorous program of 
validation. For example, they argue that the type of system 
investigated by the researchers was not under their control, 
that the sort of generalizations made by some of these 
studies is questionable especially' when they have 
investigated a single system, and that these studies did not 
generally address the validity and reliability of outcome 
measures. Also an operational Research Society National 
Event on validation [61], was reported by Finlay & Wilson 
[52], to have confirmed the view that 'the concept of 
validation, under business conditions, is not well 
developed and the literature on the subject is scanty. 

There exist some disagreement about the definition of 
validation. Rossi, Wright and Anderson [142] say that 
validation has different meanings, and they define it as the 
degree to which an instrument measures the construct under 
investigation. But such a definition is too general. 
According to Green et al. [70], the behavioural scientists 
define validation to mean that the data must be unbiased and 
relevant to the characteristics being measured. But they 
fail to include the logic model. Belson [18] and Suchuran 
[163] offer similar definitions, but their definitions are 
not helpful for the purpose of this research. Belson defines 
a valid measure as one that accurately measures what it is 
supposed to measure. Suchman defines= validation as the 
degree to which any measure or procedure succeeds in doing 
what it purports to do. 

In this study validation is defined as the process of 
checking the extent to which the data and logic models 
represent the real world. In other words, validation refers 
to the appropriateness of relationships within the logic 
model, and the representativeness of the data model. 
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However, it is more useful for the purpose of this research 
to consider validation in terms of a methodology based on 
the components of the validation process and steps required 
to improve the validity of the Consultant Advisory System. 

There is also a lack of agreement as to what constitutes a 
validation framework, as well as how the framework should be 

categorized. Sell [153], in the context of expert systems, 
defines validation in terms of five dimensions which are 
consistency, completeness, soundness, precision and 
usability. Bailey & Pearson [14] argue that validation has 
been traditionally categorised into content validity, 
predictive validity and construct validity (the same 
categories are used by Green et al., and Brindberg & McGrath 
[26]). O'Leary's [126] validation framework includes such 
components as content validity, criterion validity, 
construct validity, reliability, objectivity, and systematic 
variance. The American Psychological Association [10] 
distinguishes between three components of validation; 
criterion validation, content validation and construct 
validation. Rossi, Wright & Anderson use two general 
categories of validation; theoretical and empirical. They 

regard theoretical validation as equivalent to construct 
validation and use empirical validation to refer to 

criterion validation which they divided into predictive and 
concurrent validation. Suchman suggests such measures of 
validation as observer validation, consensual validation 
(validation by a group of experts), criterion validation, 
and predictive validation. A distinction has also been made 
by some researchers [163,18,70,126] between validation and 
reliability. For example, Suchman, argues that reliability 
is a necessary condition for validation. Some [53,52,14] 
have used the term verification to include reliability. 
Reliability usually refers to the measurement instrument; 
thus a reliable instrument is defined as one which measures 
the same object with consistent and error free results 
[14,163]. 

Finlay et al. [53] paraphrase Drucker's [188] definition of 
efficiency and effectiveness to make a distinction between 

verification and validation. In agreement with O'Keefe et 
al. (125], Finlay et al. define verification as establishing 
that the thing is done right, and validation as checking 
that the right thing is done. As put by Finlay & Wilson 
[51], this means that verification (or consistency) of a 
computerised model refers to the correct translation of the 

relationships into a computer format, and that the 
appropriateness of the relationships themselves is a matter 
of concern for validation. Reddy [133] argues that a problem 
in validating a simulation model is that the model is never 
a complete representation of the real system, as the real 
system cannot be completely known. Because of these 
limitation, he suggests that the validation of simulation 
models is limited to verification. The purpose of verifying 
a simulation model, he argues further, is to determine 
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whether or not-the model is properly programmed. 'The process 
by which this is done is commonly known as program- 
debugging. - 

Generally speaking, when using a- ready made measurement 
instrument or technique, much attention should be paid to 
the appropriateness of the instrument/technique for the 

application under consideration. For example, a MINTS 
Generator is often used to build Specific MINTS. In this 

case, it'is crucial that an appropriate MINTS Generator is 

adopted. While the researcher agrees that consistency is 

part of a verification process, he prefers to extend the 
definition of verification as put by Finlay &, Wilson [52] 
to include the choice of a measurement instrument/technique, 

as well as testing, where possible and necessary, the 
internal operation of the instrument/technique adopted for 

measuring what the model proposes to measure. This means 
that the instrument/technique used must itself be 

consistent and accurate in producing the same solution for 

the same set of data. However, when dealing with 
unstructured type models, where, by definition, the accuracy 
and precision of the data and logic models are questionable, 
then the objective is to achieve a somewhat accurate and 
realistic, rather than a precise, representation of the real 
world (The concept of accuracy and precision is dealt with 
in detail by Finlay, Wilson and Forghani [52]). 

7.1.2 Methodology 

Before discussing the methodology adopted by the researcher 
in terms of validation of the Consultant Advisory System, 
three important points should be stated. The first point 
concerns the significance of a process approach in 

validation. In some cases, such as writing a computer 
program for a stock control system, it may be acceptable to 
carry out all the validation once the program is completed. 
However, for a research such as this where the objectives 
and the means of achieving the objectives cannot be clearly 
pre-defined, validation should be carried out as a process 
rather than as a one-off event at the end of the research. 
This requires a researcher to take appropriate measures 
throughout his research to improve the validity of the 
research. 

The second point concerns the issues of objectivity and 
systematic variance. Objectivity is the degree of unbias 
(that is the degree to which there is no vested interests in 
the results achieved) on the part of those involved in a 
research. Systematic variance can be caused by variation in 
the experts' responses from trial to trial, guessing, 
momentary inattention, slight temporary fatigue, lapses of 
memory, transient emotional states, etc. [93], and also by 
measurement instrument instability [37]. Although O'Leary 
[126] uses the issue of objectivity and systematic variance 
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as separate dimensions of validity, he refers to these two 
important issues within content validity and criterion 
validity. The researcher, however, believes that objectivity 
and systematic variance are not separate dimensions of a 
validation framework, but important issues need to be 
addressed throughout a validation exercise. However, these 
issues are more of importance during the content and 
criterion validation and for this reason the researcher has 
included these two issues under these two dimensions within 
his validation framework. 

The third point is that although the researcher developed a 
methodology for verifying and validating the Consultant 
Advisory System, he was not able, due to time constraints, 
to expose the system to as much rigorous validation as he 
would have wished. It is, therefore, hoped that the 
methodology adopted here would help future research in 
further validating the Consultant Advisory System. 

The validation methodology adopted in this research is 
depicted in Figure 7.1. The steps suggested in Figure 7.1 
will be fully discussed. 
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Table 7.1 

Validation Methodology 

(A) Verification of Measurement instrument 
(al) Selection of a suitable instrument 

(all) Selection criteria based on theoretical concepts 
and the existing instruments 

(a12) Evaluation of ES and MINTS generators 
(a2) Accuracy and consistency of mathematical calculations 

(a21) Same result for the same set of data 
(a22) Small changes in the data 
(a23) Large changes in the data 
(a24) Order of success factors 
(a25) 'n out of k factors 
(a26) Positive and negative factors 

(B) Construct'Validation 
- literature survey 
- empirical survey 

(C) Content Validation` 
(cl) Extent of conceptual and practical foundation 

(cli) Literature survey 
(c12) Empirical survey 

(c2) Objectivity 
(c21) Selection of case studies 
(c22) Direct examination by consultants 

(D) Criterion Validation 
(dl) Concurrent validation 

(dli) Testing the system against a failed MINTS projet 
(d12) Testing the system against a successsful MINTS 

project 
(d2) Predicitve validation 
(d3) Objectivity 

- balance of sucessful and failed cases 
- use of external measures of failure/sucess 

(d4) Systematic variance 
- questions asked 
- distinct replies to questions 
- importance and performance scores 

(E) Useability 
(el) Time required to run the system 
(e2) Acceptance of results by experts 
(e3) Userfriendliness 
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7.1.3- Verification of Measurement Instrument 

The researcher, in agreement with (52,53] regards 
reliability as part of a verification process. As defined 
earlier, verification is defined as the choice of an 
appropriate measurement instrument/technique, as well as 
testing the internal 

. operation of the instrument/technique 
adopted for measuring what the model proposes to measure. 
This means that the instrument/technique used must itself be 
consistent and precise in producing the same solution for 
the same set of data. 

(al) Selection of a suitable measurement instrument 

(all) Selection criteria based on theoretical concepts and 
existing measurement instruments. 

As already discussed in chapter 4, the literature survey II 
was carried out partly, in search fora suitable measurement 
technique for calculating the likelihood of success for a 
MINTS project. The overall conclusion was that a number of, 
shortcomings were associated with the measurement 
instruments suggested in -the literature. However, based on 
this literature survey, as discussed in chapter 4 and 6, the 

researcher extracted a number of criteria which were 
expected of a suitable measurement instrument for the 
purpose of this study. 

(a12) Evaluation, of ES and MINTS generators 

Based on, the set of criteria identified, a number of. Expert 
System generators and MINTS generators capable of dealing 
with qualitative problems were evaluated. Among these only 
one software package, called Dejavu, satisfied the selection 
criteria, and proved suitable for computerising the model of 
success. 

(a2) Accuracy and consistency of mathematical calculations 

As explained in chapter 6, the measurement instrument within 
the Consultant Advisory System is based on a weighted 
average technique using a multiplicative approach. The 
mathematical calculations of this technique have been fully 
discussed and verified in chapter 6, section 6.1.3.6 and in 
Appendix B. 

Moreover, the researcher sought expert advice on the 
mathematical calculations used in the Consultant Advisory 
System. This was done within Loughborough University, by 
seeking the advice of a senior lecturer in statistics and 
mathematics, who agreed with the mathematical calculations. 

(a2l) Same result for the same set of data 
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As far as the validity of the relationships within the 
measurement instrument was concerned, the relationships were 
checked mathematically as shown in Appendix B. 

The measurement instrument was also checked for its ability 
to reinitialize its values once it was rerun. This was 
checked by using a small model consisting of a small number 
of success factors. The model was run a few times, with the 
same set of replies to the same questions. The results 
produced were exactly the same. 

Also the calculations for the same 
manually by the researcher. The 
against the results produced by 
System. The calculations and the 
Consultant Advisory System matched 
calculations and results. 

model were carried out 
results were then checked 
the Consultant Advisory 
results produced by the 
exactly with the manual 

Tests were carried out in the form of "what-if" analysis. 
The above model was run with a set of replies, then the 
value of, a factor was changed to see whether the 
calculations were modified accordingly. The same exercise 
was carried out to more than one factor, and the 
calculations of the Consultant Advisory System matched those 
of the manual calculations. 

(a22) Small changes in the data 

As the weighted average technique within the Consultant 
Advisory System is based on a multiplicative rather than an 
additive approach, the effect is that as the Overall Pros 
or Cons Success (refer to Chapter 6, section 6.1.3.6) 
approaches the maximum or minimum score, any additional Pros 
or Cons results changes the Overall Pros or Cons Success by 
a smaller amount. Although the individual calculations (i. e. 
Pros/Cons Results) are effected by small changes, the 
Overall Success is only marginally affected by a small 
change in the Pros/Cons Results, especially when the Overall 
Pros/Cons Success approaches the maximum score. However, if 
there are a number of Pros/Cons which are changed by a small 
amount, then this can affect the Overall Pros/Cons Success. 
The number of Pros/Cons which need to be changed by a small 
amount to affect the Overall Pros/Cons Success depends on 
how close the score for the Overall Pros/Cons Success is to 
the maximum score - the closer the score to the maximum, the 
higher the number of Pros/Cons which need to be changed by a 
small amount - this is in line with the concept of the 
multiplicative approach. 

(a23) Large changes in the data 

In terms of large changes in the data, then the measurement 
instrument needs to be responsive enough to produce 
different results. 
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In the case of the 'Consultant Advisory System, 'one of"the 
major changes concerns the critical success factors. If any 
of such factors is not satisfied,, then the overall result 
remains "ruled-out". The Consultant Advisory System was 
checked for this, through building a small model with about 
5 critical success factors. A check was carried out for all 
the critical success factors to see if a failure in 
satisfying any one critical success factor would produce an 
overall result "ruled-out". The Consultant Advisory System 
proved consistent with this regard. 

Also a test was carried out as regards to the non-critical 
but yet important factors. The test was carried out with 
regard to the'importance values assigned to the success 
factors. In this case the importance value of a factor with 
a relatively low importance value was raised sharply from, 

say, 3 to 9, this" resulted in a change in the overall 
Success. This was carried out for more success factors, and 
the overall Success was changed accordingly. However, as 
more and more ý success factors were assigned a high 
importance, the overall Success approached closer to the 

maximum score. This meant that any additional success 
factors with a high importance value had a smaller and a 
smaller effect on the Overall Success. This was to be 

expected as it was in line with the concept of 
multiplicative approach adopted underlying the measurement 
instrument. 

(a24) Order of success factors 

In a general model, it is very important that the order of 
inclusion of the success factors does not have any bearing 
on the results. Otherwise the researcher will have very 
little control on the effects of the success factors on the 
overall result, especially when new factors are added or 
some are deleted. In the case of the Consultant Advisory 
System, as proven in Appendix B, page 1, the Overall 
Pros/Cons Success is independent of the order of the pros or 
cons factors. This is because the factors are multiplied by 
each other in calculating the Overall Pros/Cons Success. 

(a25) n out of k factors 

As explained in "chapter 6, section 6.1: 3.6.1, asthe model 
of success is a general model, different combination of 
success factors may be relevant to different MINTS projects. 
The cumulative weighted average technique within the 
Consultant Advisory System allows factors that are not 
relevant to a MINTS project to be excluded from the 
calculations by assigning a zero performance score to the 
irrelevant factors. 

(a26) Positive and negative factors 
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Referring'to chapter 6, section 
to be made between positive 
factors. Otherwise the overall 
by an increase in the number of 
being affected disproportionate 
and negative factors. 

6.1.3.6.1, a distinction had 
(Pros) and negative (Cons) 
success 'would be increased 
negative factors, as well as 

ly by the number of positive 

The measurement instrument used in the Consultant Advisory 
System carries out the calculations for the Pros and Cons 
factors separately, and they are combined at the last 

stage when calculating the overall Success. The technique 

also takes into consideration the number of Pros and Cons 
factors as a weighting score, thus the effect on the Overall 
Success is proportional to the number of the Pros and Cons. 

7.1.4 Construct Validation 

A construct is a theoretical idea developed to explain and 
to organize some aspects of-existing knowledge (10]. Also 
experts' feelings, intuition and beliefs that are based on 
their practical experience and wide knowledge of their area 
of expertise can be regarded as constructs, especially when 
they are intended for the purpose of generalization. 

According to O'Leary (126] construct validation refers to 
those constructs or factors that the test is designed to 
discover. Such a definition is vague and not helpful for the 

purpose of research. The significant point about construct 
validity, as argued by Kerlinger [93], that makes it 

different from other types of validation is its 

preoccupation with theory. Construct validation indicates, 
therefore, the importance of the existence of a theory or a 
set of theories on which a model is based. Construct 

validation suggests that -a purely empirical approach, 
without a theoretical basis, may be inappropriate. Davis 
[39,40] 'argues that an empirical approach is not as 
efficient as an approach based on a theory (or at least on 
an understanding of the problem at hand) when developing a 
model. One problem with using construct -validity, however, 
is that conflicting or alternative theories or concepts may 
be available. 

As regards to this study, the researcher, has based the 
success model within the Consultant Advisory System on 279 
success factors, the majority of which were extracted from 
literature survey II, as shown in Table 4.1. Moreover, the 
theoretical concepts and the findings of other researchers 
have been tested, in terms of their completeness and 
appropriateness, through 39 field studies carried out by the 
researcher (full discussion is given in chapter 5 and 
Appendix A). 
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An overall theoretical concept in this study is the 
definition of success as discussed in chapter 4, which is 
based on the findings concluded from the literature surveys. 
It is the aim of this study, to establish through field 
research the applicability of the model to MINTS success. 

7.1.5 Content Validation 

Rossi et al. [142] suggests that content validation refers 
to the degree that one has representatively sampled from 
that domain of meaning. In carrying out content validation, 
Bohrnstedt [20] recommends that the researcher 'needs to 

search the literature carefully to determine how various 
authors have used the concepts in the area of his study. 
Moreover, he argued that the researcher should rely on his 
own observation and experiences and ask whether they yield 
any new facets to the concept under consideration. - 

In terms of this study, content validation means checking 
that the domain of the study includes-'sufficient 
ingredients of the real world concerning the constructs 
under investigation. In other words, content validation 
refers to the completeness and the appropriateness of the 
proposed model. Checking whether the overall model behaves 
as the real world, is an area for criterion validation which 
will be discussed at a later stage. 

As far as content validity for this study is concerned, the 
researcher has taken the following. steps to improve the 
content validity of the Consultant Advisory System. 

(cl) Extent of theoretical empirical foundation 

As a method of improving content validity of the model of 
success within the Consultant Advisory system, extensive 
literature and field studies were carried out - within the 
constraints found in every research. These constraints 
include; time, availability of material, and obtaining 
access to the required sources for field research. 

(cll) Literature Survey 

As discussed in chapter 4, a detailed literature survey was 
carried out in search for a set of contributory success 
factors that could be applicable to MINTS success, as well' 
as for a suitable measurement technique. The researcher also 
used an On-line Search facility which is linked to two major 
databases (ABI/Inform and Management Contents) relevant to 
the research area. A list of the success factors based on 
literature survey II is produced in Table 4.1. These factors 
were modified and extended, based on the field research, as 
shown in Tables 5.2,5.3 and 5.4. 
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A spreadsheet package was used for compiling the list of the 
contributory- success factors and- checking the list for 
repetition= and completeness. Everytime new material was 
obtained, the content of the list was checked against the 
new material for the purpose of adding references, 
modifications and additions to the success factors. This was 
done through the use of the search function of the software 
package. 

Brinberg and McGrath [261 argue that, in a most general, 
sense, every afterthought and second glance is an act of 
validation. They further found that towards the end of the 

study, most of the researcher's time is devoted towards a 
search for additional evidence for his work. His watching 
then is intensly focused, and organized differently from the 

way it was in early phases of the research., 

As the researcher obtained a better understanding- of the 
area of study, based on a continual literature survey as 
well as field studies, he used-his own understanding of the 
area of the study to reappraise the model of success from 
time to time and carry out modifications as seemed to be 
necessary. 

Although the researcher carried out an intensive literature 
survey to include all the relevant contributory success 
factors, the model of success developed is not regarded as 
exhaustive. As a better understanding of the domain of 
study is obtained in future, additional contributory success 
factors may be identified by other researchers. 

(c12) Field, Research 

The researcher carried out 39- field studies to investigate 
the appropriateness of the success factors extracted from 
the literature survey, and to identify other success factors 

not mentioned in the literature. The results of the field 
research are discussed in Appendix A. 

Once a working version of the Consultant Advisory System was 
produced, further content validation was carried out by- 
interviewing additional consultants; 

(i) re-interviewing two consultants (cases 7 and 31) who 
had been interviewed previously. The first case 
dealt with scheduling, the second with- linear 
programming. 

(ii) interviewing two consultants not previously 
interviewed. One consultant dealt with simulation, 
and the other dealt with networking. 

During these- interviews the consultants' comments were 
sought inter alia on the following issues, for the purpose 
of content validation; 
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(i) appropriateness of the factors in the success model 
(ii) completeness of the success model 

(iii) relationships between success factors 

Prior to the interview, the consultants were sent a copy of 
the model ofsuccess. They were asked to consider a specific 
MINTS in which they were involved as well as considering 
the model of success in general terms. One consultant had 
considered 4 different specific MINTS in evaluating the 
model of success. The objective behind the interviews was 
twofold, validating the model of success, and gathering 
additional field support for the model of success. 

Based on a specific MINTS project and their general 
experience, all the consultants interviewed found that the 
contributory success factors and the structure of the model 
of success were appropriate. They all found the model to 
have included a-wide range of. issues and did not offer any 
additions to the model. There were, however, 'some comments 
made about the phrasing of some of the success factors, but 
no major criticism was made. The comments on phrasing arose 
because the contributory success factors within the model 
of success given to the consultants were not accompanied 
with an explanatory note. However, within the Consultant 
Advisory System, a few lines of explanation is attached to 
each success factor for further clarification. Based on the 
feedback received, only a few minor modifications were 
needed to the phrasing of the success factors in the model 
of'success. 

Time wasa constraint in carrying out the interviews for the 
purpose of content validation. For this reason a detailed 
validation was not possible. This was recognised by the 
researcher prior to the interviews, and for this reason the 
intention was to test whether the model of success was 
generally acceptable, and whether the consultants could 
offer any major criticism of the model. 

(c2) Objectivity 

As already explained, objectivity is the degree of, unbias', on 
the part of those involved in a research. This is ankissue 
that needs to be considered throughout a validation process. 

The researcher considered the following measures in dealing 
with the issue of objectivity in building the Consultant 
Advisory System. 

(c21) Selection of case studies 

As discussed in chapter 2, a successful and most used 
technique for obtaining access to companies was through 
software suppliers. The researcher was aware of the 
possibility that the software suppliers approached may be 
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biased in giving the researcher -a -list 'of-their most 
successful clients. - Although, this was out of the 
researcher's control, he took steps in reducing the 
inclusion of bias in the selection of the case studies. 

Two important points need 'to be stated here. The researcher 
was usually given a, list of clients to contact. He, 
therefore, had a choice in terms of which ones to contact. 
However, it still remains very likely that the list itself 
was- biased. It is also important to state that the 
researcher made contacts with quite a number of software 
suppliers which gave him a good choice of MINTS applications 
based on different analytical techniques. 

During the interviews carried out, the -researcher always 
prompted the consultants interviewed to discuss their 
involvement in any MINTS projects which had failed. 
Moreover, no project is without problems. The researcher, 
therefore, continually tried to find out about the problems 
encountered and how they were dealt with- in every case 
study. The researcher also sought the interviewees' general 
opinion as to what they regard as contributory factors to 
success and failure. 

(c22) Direct examination by consultants 

As already discussed, once a working version of the 
Consultant Advisory System was produced, its content was 
exposed to a small group of consultants for their 
examination and comments. 

(c3) Systematic variance 

As already discussed, systematic variance can, be caused by 
variation in the experts' responses from trial-to trial, 
guessing, momentary inattention, slight temporary 'fatigue, 
lapses of memory, transient emotional states, and also by 
measurement instrument instability. 

As regards system variance within the'context of content 
validation for the purpose of this study, it was not 
possible, duero time constraints, to ask the same consultants 
to reconsider the content of the model of success for the 
same problem. 

However, as a source of systematic variance could be due to 
a complex measurement instrument, the researcher adopted a 
number of steps in reducing this source of systematic 
variance. A factor causing systematic variance can be the 
complexity of the questions asked of the respondents. The 
researcher invested much effort in terms of the phrasing of 
the success factors within the model of success, and further 
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explanation to reduce' a misunderstanding- of the success 
factors and their associated questions is provided within 
the Consultant Advisory System. 

Another consideration was that, as the Consultant Advisory 
System includes a large number of success factors, 
systematic variance could take place due to a lack of 
adherence to the concept of "orthogonality". The concept of 
orthogonality requires as little overlapping between the 
contributory success factors as'possible, so that multiple 
scoring of success factors is minimised in calculating an 
overall system success. 

The researcher found out that the concept of orthogonality 
is a difficult concept to adhere to, especially when dealing 
with subjective issues. However, an effective method of 
doing this was to reduce the degree of generality of the 
contributory success factors. Indeed, as already stated, 
many of the success factors referred to in the literature 
are very general. A major problem with success factors 
which are too general, is that it makes it more difficult to 
ask unambiguous questions. The action to be taken was, 
where possible, to break down and divide the general factors 
into a set of other factors which were more meaningful and 
specific. This is why a tree structure proved very crucial 
in organising the contributory success factors. A tree 
structure offers the flexibility of redefining any success 
factor at a later stage. 

A further source of systematic variance may be due to the 
method in which data is collected. In terms of collecting 
data, the researcher decided against using a questionnaire 
technique, and instead opted for an interviewing technique. 
In this way he reduced the inclusion of some systematic 
variance which is usually associated with a questionnaire 
technique, where the questions as well as some of the 
concepts and definitions can be complex to the respondents 
and misunderstood by them. 

As discussed-earlier, 4 consultants were interviewed for the 
purpose of content validation of the model of success. An 
objective behind this exercise was to establish the extent 
to which the phrasing of the success factors may be 
misunderstood by the consultants. Although few minor changes 
were suggested, but in general the consultants interviewed 
felt happy understanding the model of success. 

7.1.6 Criterion Validation. 

According to Suchuran [163] and Rossi et al. [142] criterion 
validation is the use of one or more external variables, or 
criteria, known or believed to measure what a model proposes 
to measure. 
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In the area of expert systems, the primary criterion for 
system validation, according to O'Leary [126], is the extent 
to which the decisions- developed by a system match the 
decisions developed by human experts. Bringberg and McGrath 
[26] also suggest host verification as an external measure 
of validation. 

As the Consultant Advisory System proposes to assist a 
consultant in making a MINTS project more successful, it is, 
therefore,, appropriate to use, as an external variable for 
criterion validity, a consultant's opinion of the likelihood 
of success for a MINTS project. An implication of using an 
expert's opinion is, however, his level of expertise and the 
validity of his opinion which are very difficult to measure. 
Especially as experts tend to have differing views, even 
within the same field of expertise. They may also form a 
different point of view at different points in time and 
under different working and psychological conditions. 

O'Leary uses"the term criterion validation to refer to what 
is termed by others [14,26,18,70] predictive/external 
validation. Predictive validation is defined by Suchman 
(163] as the correlation of a present measure with something 
that takes place in the future. This definition is also 
agreed by Smith [157], Rossi et al. (142] and Finlay et al. 
[53]. -Finlay et al., for example, regard a model to be 
predictively valid when the data produced by the model 
matches those subsequently produced by the real world 
system. Moreover, Smith, Finlay et al. and Rossi et al. add 
another dimension to criterion validation, that is 
concurrent validation as put by Smith (157] and Rossi et al. 
(Finlay et al. use the term replicative validation to mean 
the same as concurrent validation). Concurrent validation is 
defined as correlating a measure and a criterion of interest 
at the same point in time. The researcher also takes the 
view that concurrent and predictive validations are two 
overall measures of criterion validation, and deals with 
them separately. 

(dl) Concurrent validation 

The problem with validating a system such as the Consultant 
Advisory System is that it is based on subjective rather 
than on "hard" data. In the case of a MINTS project, any 
views on its success or failure, - or the extent of its 
success or failure, is -a matter of judgment and may vary 
from person to person. 

However, in checking the concurrent validation of° the 
Consultant Advisory System, the -researcher decided to 
involve the four consultants who were interviewed for the 
purpose of content validation, to also run the Consultant 
Advisory System for the purpose of criterion validation. 
However, due to time constraint, only two of the consultant 
agreed to do so. 
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The first consultant- was asked to consider two MINTS 
projects in which he had been involved; a MINTS which had 
been a failure, and a MINTS which had been a success. 

As an independent measure of validity, before using the 
Consultant Advisory System, the consultant was asked to 
state the reasons for which the failed MINTS had not 
succeeded. As regards to the successful MINTS he was asked 
to state the degree to which he believed the 'project was a 
success. 

The same procedure was followed in the case of the-second 
consultant. However, as he had not been involved in a failed 
MINTS project, the validation was carried out for the 
successful MINTS project in which he had been involved. 

(dll) Testing the system against°a failed MINTS project. ` 

Testing of the Consultant Advisory System for a failed MINTS 
project was very limited.. This was because the MINTS project 
had failed during the initial stage of ensuring the right 
environment'. 

The consultant- identified, prior' to the running of'the 
system, the following reasons for which he believed the 
project failed; 

(a) the'system user would not accept the changes 
required in his working procedures. 

(b) the system user was not convinced of a need for the 
MINTS. 

(c) The consultant and the system user had a poor 
working relationship. 

The consultant was asked to run the Consultant Advisory 
System for the failed MINTS project. The Consultant Advisory 
System regarded the MINTS project as a failure due to the 
same reasons as mentioned by the consultant. Moreover, 'the 
consultant was asked to carry on answering the rest of the 
questions. The Consultant Advisory System identified further 
reasons for the project's failure with which the consultant 
was in full agreement. These were; 

(a) there existed a poor working relationship between 
the system user and the intermediary. 

(b) the data provided to the MINTS was not sufficiently 
valid. 

(c) the system user had a poor knowledge of the problem 
area, as he had not been with the organisation for 

`relatively ashort period of time. 
(d) The intermediary lacked confidence, despite two days 

training, using the MINTS. 
(e) the project did not offer sufficient financial 

benefits to the consultant. 
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(f) the system userwas-not expected to remain in'his- 
position for long. 

A copy of the report produced by the Consultant Advisory 
System on the above project is produced in-Appendix E. 

(d12) Testing the system against a successful MINTS project. 

Both consultants were asked to run the Consultant Advisory 
System against a MINTS project which was regarded as 
successful. They were asked, prior to the running of the 
system, to state the degree to which they believed the MINTS 
project under assessment was a success. In order to avoid a 
misunderstanding of the terminology of success the 
researcher explained what he meant by MINTS success. 

Both consultants regarded the project under assessment as 
highly successful. The first consultant was not quite 
certain about a success score and believed the success of 
the project was above 85%, and stressed that the score was 
based on his 'gut' feeling. The second consultant decided on 
a score of 90%. 

The system was, however, run and a copy of the report 
produced by the Consultant Advisory System is presented in 
Appendices F and G for the projects respectively. 

All the critical success factors were satisfied, which meant 
that the projects under assessment were not regarded as one 
that would have failed. The degree to which the projects 
were successful were also calculated` based on the replies 
provided by the consultants. The Overall Success calculated 
by the Consultant Advisory System was 94% for the first 
project and 93% for the second project. 

As argued earlier, it is difficult to validate the accuracy 
of an independent measure of success given by a consultant. 
The important points are; (i) the Consultant Advisory System 
had considered the MINTS project under consideration as a 
success, and (ii) the success of the MINTS project as 
calculated by the Consultant Advisory System was very high 
(about 90%), and this matched the view of each consultant 
who regarded the MINTS project under assessment as extremely 
successful. 

The consultants were asked to make comments on the degree of 
meaningfulness of the questions. They reported no difficulty 
in understanding and relating to the questions. This was 
further supported by the fact that none of the consultants 
asked the researcher any question, while running the 
Consultant Advisory System. After the initial instructions 
as to how to use the Consultant Advisory System, the 
consultants were left to. themselves to carry on answering 
the questions. However, the researcher was present while the 
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Consultant Advisory System was run and both consultants had 
been asked to refer to the researcher in case of any 
difficulties with the system. 

It needs to be stated that the researcher was not able to 
carry out a more rigid validation of the Consultant Advisory 
System. A more detailed validation can be carried out by 
checking the results produced by the system against a 
consultant's opinion at lower levels of the model of 
success. For example, how satisfied each key actor is with a 
MINTS project, or how the user-friendliness of a MINTS 
project is viewed by a consultant and so on. 

Further validation can also be carried out for a range of 
MINTS projects with different likelihood of success. But 
this is a major task, and a major difficulty is identifying 
such projects. 

(d2) Predictive validation 

Predictive validation refers to the capability of a model or 
a measure to predict the future. In other words, the model 
is run to produce data about the future. However, to check 
the validity of the model, there must be an elapsed period 
of time, the real system offering results which can then be 
compared with the results produced by the model. 

Exposing the Consultant Advisory System to a predictive 
validation in terms of predicting the future proved 
impractical. This was because, firstly MINTS are 
evolutionary systems and secondly the environment within 
which a MINTS is built is very dynamic and unpredictable. By 
definition, therefore, the real world as far as a MINTS is 

concerned produces different results at different points in 
time. Any prediction by the Consultant Advisory System about 
the success/failure of a MINTS may be very different from 
that produced by the real world in some point in the future 
simply because the circumstances may have changed 
drastically. Indeed, as argued in chapter 7, the Consultant 
Advisory System measure the success/failure likelihood of a 
MINTS project based on the degree to which the success 
factors are satisfied at the time. Moreover, a consultant 
using the Consultant Advisory System is expected to modify 
his replies as and when he notices changes in the MINTS 
environment under consideration. 

(d3) Objectivity 

In the case of the field validation, the researcher holds 
the view that the issue of objectivity was taken into 
consideration. Firstly, the case study in which the 
consultant was previously involved formed only part of the 
success model. Secondly, it was the first time that the 
consultant had seen the Consultant Advisory System. 
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Moreover, the consultant was asked to run the system for two 
MINTS projects, one failed and one successful. Prior to 

running the system he had been asked to state the reasons 
for the failed project, as well as giving his opinion of the 
likelihood of success for the project which was viewed as 
successful. 

(d4) Systematic variance 

The researcher took a number of steps to reduce the 

systematic variance in the Consultant Advisory System. 
Firstly, as already explained, he tried to further define 

some of the success factors in order to reduce the 

complexity in asking a question regarding such factors, also 
taking into account the concept of orthogonality. 

Secondly, the set of replies provided to each questions were 
designed in such a manner as to make it possible for the 
respondents to make a clear distinction between the replies 
available. This would reduce the chance of the respondents 
choosing a different reply when using the Consultant 
Advisory System for a second or third time. 

Thirdly, it was felt that the chance of a consultant 
introducing systematic variance when assigning importance 

and performance scores to the success factors was more-than 
that of the researcher himself. The reasons against a 
consultant scoring the importance and performance of the 

success factors were; time pressure, having interests in 

making the project a success, not being familiar with the 
internal operation of the Consultant Advisory System and how 
the calculations are carried out, and not having considered 
other MINTS projects. The researcher felt justified to 

assign the importance and performance scores himself because 

of the reasons explained in Chapter 7. Moreover, it must be 

stated that it is common practice that when using a Likert 

scale, both the range of numeric values and the choice of 
semantic values are decided upon by the researcher. The 

respondents are asked to select their replies based on the 

semantic values provided for the questions. 

7.1.7 Useability 

Sell [153] has used usability as an element of his 
validation framework. The same approach has been adopted by 
O'Leary [126] who deals with the issue of useability under 
the heading of cost/benefit in his validation framework. The, 
researcher, has also taken the view that useability requires 
special attention. When building a system, it is important 
that the system is of practical use and of value to its 
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user, else it would not be used at. all. Measures must, 
therefore, be taken into consideration in building a useable 
system. 

The researcher -took the following steps to improve the 
useability of the Consultant Advisory System; 

(ei) Time required to run the system 

If the Consultant . Advisory system is to be used by a 
consultant it is important that it does not take a long time 
for, the consultant to review the success. model and obtain 
results. This was checked in two different ways.. 

Firstly, the number of questions within the Consultant 
Advisory System was minimized. For example, a rule adopted 
was that the lower the importance value of a parent success 
factor the fewer the child factors for the parent factor, 
and hence fewer questions asked. 

Secondly, much consideration was paid to make the questions 
very simple to understand, thus reducing the time taken to 
answer the questions. 

Thirdly, as discussed in chapter 6, an average maximum time 
limit of 20 seconds was assumed by the researcher for 

answering- each question and this was multiplied by the 

number of the questions within the Consultant Advisory 
System. Based on this the. system was assumed to take about 
a maximum 90 minutes. However, as the Consultant Advisory 
System deals with the whole process of a MINTS project, it 
is often not possible for a consultant to. =-know-the answers 
to all the questions, especially in the early stages of the 

project. This does not, however, mean that the rest of the 

success. model cannot be reviewed. In fact the success, model 
can be reviewed in any order, as an automatic and manual 
facility is provided within the Consultant Advisory System 
to offer control in the way the system operates. Moreover, a 
"not known" reply is provided for each question, to allow a 
consultant to know which questions have not been answered. 
The index and search facilities within the Consultant 
Advisory System can be used to immediately find such 
questions when the answer is unknown.. 

It is important to point out that the pre-specified replies 
to each question appear in one single table for selection of 
the appropriate reply, rather than individually which would 
take more time. 

During the field validation, the running time of the 
Consultant Advisory System was checked, which was 55 
minutes. This was well below the maximum time assumed. 
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A further point which needs to be considered is that a 
consultant, in real life, needs to review the Consultant 
Advisory System a number of times throughout a MINTS 
project. This is because he may not know the answers to a 
number of questions, which means that it takes him less time 
running the system at the initial review, and much less time 
during the later reviews as fewer questions need to be 
answered. 

(e2) Acceptance of results by experts 

During the field research, the consultants who ran the 
Consultant Advisory system were asked to state their overall 
view of the results produced by the Consultant Advisory 
System. The consultants showed complete agreement with the 
results produced by the Consultant Advisory System. ' In fact 
they were quite impressed with the Consultant Advisory 
System which had, in the case of the failed project, 
identified additional reasons why the project was a failure, 
and issued the warning during the initial stage of 'Ensuring 
a Right Environment'. 

Again, due to time constraints, the objective was not to 
carry out a rigorous test on the results produced for the 
individual success factors. 

(e3) Userfriendliness 

The Consultant Advisory System is a userfriendly system 
because of the following; 

(i) only about 10 minutes training is needed to 
familiarise with the Consultant Advisory System. 

(ii) it is menu driven and no programming is required. 
(iii) there is limited use of the keyboard: only function 

keys are needed to be used. 
(iv) there is an on-line help facility. 

(v) presentation is simple. 
(vi) there are automatic and manual operation modes 

(viii) there is an automatic reporting facility, by subject 
and options. 

Referring to the field validation, the consultants who ran 
the Consultant Advisory System were given few minutes of 
instruction as to how to use the system. The fact that they 
did not refer to the researcher for help, while running the 
system, meant that they were happy using the system. The 
consultants also stated that the system was very 
userfriendly, as they were required to use very few keys, 
and because the screen displays were self explanatory. 
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Concluding Remarks: 

Summary and Conclusions 

Many studies have been undertaken to identify the factors 
contributing to the success of a computer-based information 
system. However, there is a great deal of confusion and 
disagreement as to the different measures of success adopted 
by these studies and the results obtained in terms of the 
contributory success factors. One problem is definitional. 
Although a number of studies have purported-to have measured 
the success of a DSS, they may have measured the success of 
an MIS. The term DSS has been used to refer to any system 
that provides support in decision making. Moreover, these 
studies have measured success from a product viewpoint, with 
the success of a system measured after implementation. 

This research was undertaken to clarify some of the 
definitional and measurement problems in the area of 
computer-based information systems. After some 
investigation, the research focused on investigating the 
factors of success throughout the process of a class of DSS 
called MINTS. A 'Consultant Advisory System', a computerised 
model of success, was built to assist internal consultants 
in assessing the likelihood of success for a MINTS project. 
The Consultant Advisory System identifies areas of concern 
throughout the course of a MINTS project which might lead 
to -a low likelihood of success for the project, so that 
corrective action can be taken. 

Since all computer-based information systems can in 
different ways provide support in the decision-making 
process, the researcher was led to the view that the term 
'Decision Support System' was too general and could 
legitimately be applied to any such systems. The crucial 
element of DSS lies in the type, of support it offers its 
user. The term DSS is, therefore, used in this study in a 
general sense to refer to all systems that help in dealing 
with any part or stage of a decision problem. 

The researcher regards the type of support provided by an 
MIS to be in the form of producing "alerting information". 
Such "alerting information" is overwhelmingly "hard" 
information, as to how an organisation has performed at the 
operational level in the past, and how it is performing 
currently. The information produced is mainly from an 
organisational perspective, and which is not intended to 
assist a decision-maker in how to deal with the problem. 

MINTS, on the other hand, produce "Intelligence", which is 
the interpretation obtained from the meshing and 
reconciliation of a set of information carrying inferences. 
This information can be "soft" and/or "hard", coming from an 
internal and/or external sources, and with different time 
horizon (present and future). Intelligence is specific 
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rather than general; in the sense that it'is related to a 
specific problem within a decision-maker's scenario. This 
means that "intelligence" is context dependent; in that it 
is obtained as a result of investigating and analysing a 
specific problem and interpreting the consequences of the 
different ways of tackling that problem within a 
decision-maker's scenario. 

The researcher has chosen the term "MINTS" for that type of 
system that provides support in dealing with a decision 
issue, which is inherently somewhat unstructured, in 

specific terms, and which necessitates valuable judgemental 
input from the part of the decision-maker in dealing with 
it. This implies that the area of concern is neither 
completely unstructured, nor completely structurable. In 

other words, the prime application of a MINTS is'to bring 

some degree of structuredness to decision problems that are 
partly unstructured. 

Although for the purpose of building the Consultant Advisory 
System, the emphasis is on a computer-based MINTS, A MINTS 

can be a system that acts as a focus - for thought'or 
debate - and promotes learning and compromise by reducing 
uncertainty in the nature of a decision issue as well as 
means of tackling the'decision issue. 

The different characteristics of EDP, MIS and MINTS were 
compared in Chapter 4. In the same chapter, a breadboarding 
(an adaptive and evolutionary) approach was discussed as a 
most suitable way of developing and implementing MINTS. 
DiffereQt key actors were also identi ied in this chapter 
with whom a consultant needs to establish and maintain a 
good working relationship for a successful project. 

Based on a literature survey, a list of contributory success 
factors was identified. The list of`factors were used in, 
building an initial model of success which was organised, 
using a hierarchical tree structure approach. It was the aim 
of the research to identify which factors from this list 
was applicable to MINTS. Based on 39 field studies, the 
initial model of success was modified as feedback Waq 
obtained from the field and a better understanding of 'the 

MINTS was obtained. This meant that certain factors were 
removed and others added to the model of success. Moreover 
the structure of the-model of success underwent a number of 
changes. Eventually, about 280 contributory success factors 
were identified, 51 of which were regarded as critical, and 
formed the model of success. A critical factor is regarded 
as one which can lead, if not above a certain level, to an 
overall MINTS project's failure. The model of success used 
in the Consultant Advisory System was shown in Table 5.5. 

In building the Consultant Advisory System, some MINTS and 
Expert System generators rere evaluated based on a set of 
criteria. A software package called Dejavu satisfied the 
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requirements and was used for computerising the model of 
success. A Likert scale is used as a method of eliciting a 
consultant's perception of the factors affecting the 
success/failure of a MINTS project. The measurement 
technique is a weighted average technique which is based on 
a multiplicative/non-linear approach. In other words, unlike 
an additive approach, the success factors are not considered 
in isolation, but their effects on each other is also taken 
into consideration. 

In defining the success of a MINTS project, a process 
approach as opposed to a -product approach was adopted. 
Particular emphasis was given to the political/psychological 
environment of a MINTS. The success of a MINTS project was 
defined in terms of accomplishing two stages of a MINTS 
project; (A) Ensuring a right environment - including 
establishing relationships, and (B) Maintaining 
relationships. 'Each of the two stages was further divided 
into sub-stages, which meant that the contributory success 
factors were organised in a tree structure format for the 
purpose of representation and measurement. 

The above two stage development approach to MINTS is based 
on a breadboarding -approach. Unlike EDP or MIS, the 
development and implementation stages of a MINTS take place 
concurrently. This is because the type of problems for which 
MINTS are designed is very different from those of EDP and 
MIS. By definition, MINTS deal with semistructured to 
unstructured problems, where the user requirements can not 
be prespecified clearly and in detail. It is a function of 
MINTS'to help the system userto define his problem,, as he 
usually has trouble describing his decision-making process 
and rely on conceptualization. Moreover, the system user is 
unlikely to have a detailed understanding of the total 
problem area facing him. In this case, only a portion of the 
total problem can be defined at a time. This means that an 
adaptive and evolutionary development approach is required 
as opposed to a traditional system approach with rather 
clearly defined phases. 

The researcher undertook a number of steps in improving the 
validity of , the Consultant Advisory System. - A validation 
framework was offered, within which the advisor was 
validated. Once a working version of the advisor was 
available, further field validation was carried out. The 
content and structure of the model of success were seen by 
the consultants interviewed as appropriate and 
representative of the process they go through in building a 
MINTS. In terms of criterion validation, the Consultant 
Advisory System was tested using three MINTS projects. The 
results produced by the advisor matched very closely the 
perception of the consultants as to the success of their 
MINTS projects. However, further and more rigid validation 
of the Consultant Advisory System was not possible due to 
time constraints and obtaining access to consultants. 
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The key actors in the successful- development of MINTS were 
found to be; system user, intermediary, system user's 
immediate superior, sponsor, custodians of information, and 
supporting political actors. It was found that there existed 
no such key actor as a MINTS champion. 

It was also found that when a MINTS offers the system user 
or the intermediary the capability and flexibility to deal 

with more than a single decision problem, there was a more 
creative use of the MINTS. This was the case when the system 
users or the intermediaries were offered a MINTS generator, 
rather than a rigidly specified MINTS. 

Further Research 

a) Validation 

Due to time constraints and difficulty in obtaining access 
to consultants, the Consultant Advisory System was not 
rigidly tested. A more detailed validation can be carried 
out by checking the results produced by the system 
against a consultant's opinion at lower levels of the 
model of success. For example, how satisfied each key actor 
is with a MINTS project, or how the user-friendliness 
of a MINTS project is viewed by a consultant and so on. 

Further validation can also be carried out for a range of 
MINTS projects with different likelihood of success. But 
this is a major task, and a major difficulty is identifying 
such projects. 

b) MINTS for Group Decision Making 

The Consultant Advisory System was not designed to deal with 
MINTS 'that provide support in group decision-making. A 
potential area of research would be to consider the 

application of the Consultant Advisory System to MINTS built 
for group decision making. An advantage of the Consultant 
Advisory System is that it can be used as a computerised 
questionnaire for future research. 

c) Longitudinal Study 

Further research could be carried out in applying the 
Consultant Advisory System to assessing the success of a 
number of MINTS projects which are about to be undertaken. 
One way of doing this would be to identify a group of 
consultants as participants and provide them with a copy of 
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the Consultant Advisory System, to run on 
go through the stages of the project. 
collected according to a predefined time 

their own as they 
Feedback could be 

table. 
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APPENDIX 76 
I. 

The Mathematical Calculations in Consultant Advisory System 

n R. 

Overall Pros Success1 COPSE - 
[ioo 

- 100 T-T C1 - 100)] - 1Ü 
t =1 

mRP 
Overall Cons Success1 COCS3 =- 

[100 
- 100 f C1 - 100 1Q L j=1 

Where P denotes the importance assinged to a parent-factor. 

Overall Success COS) 

Where; 

nm 

OPS ° R. - OCS o R, 
L=s 

ý 1=s J 

nm 

ý R, +. 2 R 

Pros Importance. Pros Performance. 
Pros Result C Ri) C 10 

`e5`)0 100 

Cons Importance. Cons Performance. 
Cons Result C Rý )-C')e 100 

10 5 

P= Importance of the parent factor 

Pros/cons, - Pros are positive sub-factors Cchildren) of a parent fat: 

and Cons are negative sub-factors Cchildren) of a parent, 
factor. Parent factors can be sub-factors themselves. 

The Overall Pros/Cons Success are independent of the order of 
Pros or Cons factors. Because the factors are multiplied by 
each other in calculating the Overall. Pros/Cons Success; 

n R. RR 
C1- `J = C1- iýC1- 2R9R4J... C1- 

R 
ý n 

e. g. 100 100 100 100 100 100 
t=1 

2) This is the overall success for a parent factor, where, its 
children are then pros and cons factors below tt. 

I 



Calculations, for. Cumulative Pros/Cons Result3 

ID 
i 

23 
C100 -R7R i2 

100 

(' C100 -R3R {100 
- 1R+ 100s 

Z ]} 
R 

33 
100 

C1OO - R1) R2 
R 

C1OO - RR2 
{100 

- 
LR+ 

100 
D 

100 - Rs + 100 
+L 100 

43 
100 

etc. 

Therefore the Overall Cumulative Pros/Cons Result is the sum of the ab 
items. Assuming N Pros or Cons results, then; 

Overall Cumulative Pros.., Cons Result =1+2+3+4+.... +N 

3) The term ovoraLL Proa/Cone success. as referred to aarLlor. is 

used in place of overall Cumulative Proa/Cone Rwcult. 

items 2,3,4, etc. beLov are normalised to iOO. 

4) As the Cons Result is a negative number, then the Overall 
Cumulative Cons Result is also a negative number. 

2 
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General Formula For Overall Cumulative Pros/Cons Result 

R 
I 

C100 -R)R i2 
100 

R 
= 100-C 100-Rid = 

11O0i00C1) 

RR 

100 C100-Rsý R2C1 
100) 

cloo -RR 2 
1100 -[F,,. + 100 11 R3 

100 

'4bsti tute 1&2 in 3; 

{i 00- 
7100-1 

OOC 1-100D +R Cl -100D 
1 }R 

2 

100 

RR 
1 000 1-1 

00)C1 100DR 

100 

= 

1R9 

C1-100DC1-100) 

3 



ý' 
C1OO - R1D RZ l 

C100 - R1) R2 
{100 

- 
[R1+ 

100 J} Rý 

100 - R1 + 100 + 100 II 
Ra 

100 

titute 1.2 &3 in 4; 

RRRR 
00- 00 -1 OOC 1-1 OOH +R 

2C 
1-1003 +R 

3C1 1003 C1 100 

100 

PRR [1ooc1_rDc1_i- 
- RsC11DC1-13j R 

00 ., 

100 

ýýý. 

R 
4 

Iih 
general therefore the formula for all the above items except item 1, is; 

C1- 
RiJC1- R)C1- RýC1- R4ý..... 

C1- 
Rn 

i117) 
n 100 100 1.00 100 100 

where n>i 

1 000 1-1 
00)C1-1007C1-100)R 

100 

= RSC1-100)C1-100)C1-1003 

4 



Overall Cumulative Pros/Cons Result 

R 
100-1 OOC 1-100D + 

R 
R2C 1-1 OU) 

RR 
R 

3C 
1 -. OOH 1-100 

RRR 
R4C 1-100) C 1-100 C 1-1003 

RRRR 
R Cl- ')Cl- 2)C1- 9). C1- n 1J 

n 100 100 100 100 

RR 
100-1 OOC 1-100t 43 1C1 100 

RRR 
100-100(1 -)C1 -. )C1--1-) 

RRRF 
100-1 OOC 1-100) C 1-100) C 1-100) C 1-i 

RRR 
1OO-10001- l)C1- b C1 9)C1 

100 100 100 

cl-1( 

Therefore the Overall Cumulative Pros/Cons5 Result 

= 1OO-10001- 
R1? 

C1- 
RZ)C1- R9)C1- R4)... 

C1 
Rte) 

100 100 100 100 100 

n R. 

= 100 - 100 T-T c1- 
1000 

i-i 

5) The Game formula is truo for ovoralt Cumulative Cons Roeult, 
but with a nogativo sign, also replacing i by j, and n by m. 

5 

+ 

+ 

+ 



A General Formula for Overall Success 

Having calculated the Overall Pros/Cons Success, the final stage 
is to calculate the overall success. As shown in the above 
formulae, the calculations for the Pros and Cons success factors 

are done separately. As shown in the following formula, in 

combining the Overall Pros Success and the Overall Cons Success, 

the total Pros Result and the total Cons Result are used as 

weighting factors; 

Overall Success COS) = 

nm 

OPS o R, - OCS *j R 

i=i 

n m 

Where the weighting factors are calculated as follow; 

n 
Total Pros Result CER. ) = Ri + R2 + ... +Rn 

i=i 

m 
Total Cons Result C ER.: ) =R +R + ... +R 

J12m j=i 

nm 

ý Total Pros and Cons Result =ER. + ER 
t=1 J=1 

5 



Appendix C 

n out of I-k +actors 

For the purpose of exposition. Suppose that the general 
model of success comprises only seven contributory success 
factors. Also let us assume that the first three factors 
have a positive performance score and the next two a 
neoative performance , core, and the last two have zero 
performance. as they are regarded as irrelevant to the 

success of the system under assessment. The importance and 
performance _cores are shown in the followina table. 

Factors Importance(;: ) P'erformance(%) 

0 40 
B 80 C(. 

C 40 8o 
D 50 - 40 

E 7.0 - 60 
F 50 0 
G 20 0 

Using the conventional weighted average technique shown 

earlier. the weighted average is calculated as follow; 

7o*40+8o*60+4O*8O+SO* (-ý1c: ý)+30 (-60)+50*0+ (: )*o 
Weighted Average = 70 + 80 + tic: º + 3u + 50 + 20 

10eoo-3ec)O 
_ 23 

As can be seen the importance scares of the two irrelevant 

factors are still included in the denominator. In order to 

completely exclude the effect of the irrelevant factors from 

the above calculations, their importance should also be 

excluded. In other words. the weiqhted average should be: 

WAighted Faveraaý 
7c: i*4CO+EO*a(: )+4O*SO+ O'Pic(-4Ö)+. Cý(-r, ý: º)+tiý: ý ýi+. Cº c: ý 

j() + U3: ) -1- 1it1 -1- ". 0 

= 
1080(: )-3800 ==0.4F _ 

2Zýc_i 

This bias in the calculations will increase as the number of 
irrelevant factors increases. 

The above shortcomino of the conventional weighted average 
technique is, however, avoided in the weighted average 
technique used in the Consultant Advisory System. Simply 
because R. and R in the numerator and the denominator of 

i 



the overall success formula. as shown below, are the product 
of the overall importance and performance scores. 

nm 

OF'S " 
IR. 

- OCS "RLj 
L=1I=! 

Overall Success (OS) 
nm 

ýF R 

+L t=t j=s 

where R. and R are; 
t 

Pros Importance. Pros Performance. 
Pros Result CR1) _( 10 

`" 
.9` 

)" 100 

Cons Importance. Cons Performance. 
Cons Result CRS)- f 1tß 

-")" 100 

In other words. a zero performance score for an irrelevant 
factor, will overwrite the importance score of that factor 
to zero. This applies to the calculations carried out in the 
numerator as well as in the denominator. Hence the 
calculations correspond only to those relevant factors to 
the overall success of the system under consideration. 

Referring to the previous example, then using the 
aboveformulae for calculating Pros and Cons Results. the 
answers will be as follow; 

Pros Result (Ri) = 28 

Pros Result (P2) = 48 

Pros Result (R 32 

Cons Result (R) = CC) 

Cons Result (RZ) = 18 

Pros Resu 1t (R )= i_) 
a 

Pros Result (P 
is 

)= Ca 

Now the Overall Pros Success and Overall Cons Success are 
calculated as follow; 

2. 



RP1 
Overall Pros Success (OPS) - 1CýC> T-T 

[ioo 
(1 -1 ýýýº) 

' 

.ý 
tº 

i. =s 

ýlýýc: 
ý-1ý: ýCº (1_ 

`ß 
) (1- 

48 
)) (1- () ) (1- )1.74.54% 

100 100 1Ctiº IOU 1OivJ 

rMR. p Overall Cons Success (OCS) -- 1100 - 10C0 (I - 1ýýýýº)l 1ýý LLL j=1 J 

100 1 (1- 100 
)ý - 34.40% 

An finally the Overall Success is calculated using the 
following formula; 

nm 

OPS " R. - OCS "2R 
L=1 

L 
j=1 

, 

Overall Success (OS) 
nm 

Lý1R 
i+R 

Where: 

n 

R. =28+48+32+0+0=108 
L L=s 

F; = 20+18=38 

nm 

R+2R, = 108+38=146 
L=1 

L j=1 

Therefore Overall Success 
74.54 *1108 - '4.4 * 38 

46 
46.18'% 

The Overall Success score calculated here is more than that 
calculated using the conventional weighted average 

3) For the, sak" of simptºctty the "uccoss factors ar" assum. d 
have, no parent-factor. This moans that p/tO Vitt bo, rsdundon 
or all. rnattv. ly is asstgn. d a vatu" of to which makes p/tOal. 



techniaue. This is because a stepwise rather than a linear 
relationship is assumed to exist between the success 
factors. 



Appendix D 

Due to copy right restrictions, a copy of the Consultant 
Advisory System cannot be provided. A copy of Dejavu must 
first be purchased. Once a copy of Dejavu is obtained, a 
written request for the Consultant Advisory System must be 
sent to the researcher. 

f 
ii 
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SUBJECT 31st May 1989 

: ENSURING A RIGHT ENVIRONEMNT 
Organisational Infrastruture 

* Acceptability of MINTS 
Affordability of MINTS costs (Affordable) 

* Adaptability of organisation 
* Changes to the formal systems 

Procedures (Sometimes) 
Operations (Rarely) 

* Mgmt. adaptability to change 
Education (No) 
Exposure to IT (None) 

Place of MINTS in IT strategy (Yes) 
* Organisational stability 

* Staff turnover 
User permanence (No) 
Intermediary permanence (Yes) 

* Stability of procedures/optns 
Frequency of changes (Rarely) 
Extent of changes (Little) 

* Political environment 
* Intelligence on key actors 

* System user 1 
Identity 1 (Known) 

Political influence 1 (High) 
Soft spots 1 (Some) 

Page: 

%* Intermediary 2 
Identity 2 (Known) 
Political influence 2 (Moderate) 
Soft spots 2 (Not at all) 

Sponsor. 3 
Identity 3 (Known) 
Political influence 3 (High) 
Soft spots 3 (Some) 

System user's superior 4 
Identity 4 (Not Known) 
Political influence 4 (DON'T KNOW) 
Soft spots 4 (DON'T KNOW) 

* Custodians of information 5 
Identity 5 (IRRELEVANT) 
Political influence 5 (IRRELEVANT) 
Soft spots 5 (IRRELEVANT) 

# Supporting political actors 6 
Identity 6 (Known) 
Political influence 6 (Moderate) 
Soft spots 6 (Some) 

* Relationship among key actors 
* Consultant's relationship 

With system user 1 (Poor) 
With user's superior 1 (Don't know), 
With intermedairy 1 (Good) 
With Sponsor 1 (Good) 
With supporting actors 1 (Good) 
With custodians of info. 1 (IRRELEVANT) 

* System user's relationship 
With intermediary 2 (Poor) 
With user's superior 2 (Excellent) 
With Sponsor 2 (Good) 
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With Supporting actors 2 (Good) 
With Custodians of info. 2 (IRRELEVANT) 

* Sponsor's relationship 
With user's superior 3 (Good) 
With political actors 3 (Good) 
With custodians of info. 3 (IRRELEVANT) 

* User's superior's relationship 
With supporting actors 4 (Good) 
With custodians of info. 4 (IRRELEVANT) 

* Intermediary's relationship 
With custodians of info. 5 (IRRELEVANT) 

* System Infrastructure 
* Maturity of existing systems 

* Software for the MINTS 
Availability of software (No) 
Suitability for the applicatio (Quite) 
Compatability with existing SW (Not quite) 

* Hardware for the MINTS 
Availability of hardware (Yes) 
Suitability for MINTS software (Quite) 
Compatability with existing HW (Very much) 
Accessibility to existing HW (Difficult) 

* Information for the MINTS 
Availability (Yes) 
Accessibility (Not quite) 
Validity (Not quite) 
Level of aggregation/disaggreg (Easy) 

Performance of existing system (Acceptable) 
Extent of expertise available (Little) 

K Actors' Capability/Commitement 
* Consultant d 

* Commitment d 
MINTS priority 

Financial/political benefits d (Insufficen t) 
Availability of resource pool (Sufficient) 

Capability/Credibility d 
* Familiarity with application 

Short-term problem d (Yes) 
Long-term problem/implications (Yes) 

Technical know-how in MINTS (Adequate) 
Experience with similar MINTS (Very high) 
Ability to deliver on time (Certain) 
Provision of technical support (Good) 
Provision of training (Adequate) 
Interpersonal skills (Very much) 

* System User a. 
* System user's capability 

* Knowledge-of the application 
Knowledge of the problem (Inadequate) 
Knowledge of a solution (Ignorant) 

* Knowledge of the MINTS 
to interpret results (Sufficient) Ability 

, * System user's= commitment. ''" 
Perception and urgency öf'' need-'(Rather low) 
tlserýYe'ý3niti-ation/, it1ý! csý"Yeinqýýý`(LittY: e, ý. ý�" ". , Acceptance} Of char " gXe ipi^, t Häd 1y) ý 'y ' " rr a r= srt - "1T rr: co, " v..: ,, ti4: 'ep 

, . Acdep ance-öf ?? (INTO por. - 
} edyýl. "y )' Y, ; 'ti", = ýý:. % % ýý .. N s1 , ti i 'LY, 4 ý. "\v " 

-""Mý 

. :. º i+, nUZi, 
'$, ,:  : 1,, " , ýý/ jý " 

, 
i y,. r f, ý : r ýý . ý . 4,,. w 
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Existence of intermediary (Yes) 
Responsibility for the MINTS (IRRELEVANT) 

* Sponsor b 
Commitment to the MINTS b 

Availability of funds b (sufficient) 
MINTS project priority b (Rather high) 
Political pressures b (IRRELEVANT) 
Involvement in MINTS project b (Some) 

ýK Benefits from the MINTS b 
Organisational benefits b (Substantial) 

Attitude to the MINTS b (V. positive) 
Written Approval (Yes) 

* Intermediary e 
ýk Intermediary's capability 

* Knowledge of the application e 
Knowledge of the problem e (Inadequate) 
Knowledge of a solution e (Ignorant) 

* Knowledge of the MINTS e 
Ability to interpret results e (Sufficient) 

* Intermediary's commitment 
Workload e (Some) 
Personal benefits from MINTS e (None) 
Responsibility for the MINTS e (Yes) 
Political pressure e (None) 

* Custodians of information c 
* Custodians of info. Commitment 

Increase in workload (IRRELEVANT) 
Willingness to cooperate (IRRELEVANT) 

* System user's superior f 
Influence f (Very) 

* User's superior's commitment f 
* MINTS benefits 

Personal benefits f (None) 
Organisational benefits f (Substantial) 

System user's need for MINTS (High) 
Political pressure f (None) 
Involvement in the MINTS f (Little) 

* Supporting political actors g 
ýK Political actors' commitment g 

Organisational benefits (Substantial) 
Influence (Some) 

(MAINTAINING RELATIONSHIP 
System User 

* User satisfaction 
MINTS support 

* Match of system and problem 
* Problem limitations 

Portion of variables known (Yes) 
Quantifiability of variables (Quite small) 
Understanding of relationships (Quite small) 

System limitations 
Dealing with "Must haves" (Yes) 
Dealing with "Nice to haves" (Moderate) 

* Internal adaptability 
* External adaptability 

* MINTS benefits ! 
Improved quality of decisions (DON'T KNOW) 
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Improved speed of decisions (DON'T KNOW) 
More convincing arguments (DON'T KNOW) 
More relevant information (DON'T KNOW) 
Evaluation of more scenarios (DON'T KNOW) 
Setting priorities better (DON'T KNOW) 
help problem conceptualisation (DON'T KNOW) 

Convenience of access (Quite) 
* User confidence in the MINTS 

* Confidence in MINTS results 
Currentness of information (Good) 
Validity of results (Acceptable) 

* System reliability 
Hardware reliability (Rarely) 
Software reliability (Very high) 

Confidence in using the tools (Very little) 
* Understanding of the MINTS 

Complexity v user's capability (Good) 
User's involvement (Little) 
Effective training (Yes) 
Gradual development/learning (Not quite) 
Documentation (Excellent) 

* Userfriendliness of interface 
* Presentation 

Use of familiar repres. /verbs (Familiar) 
Amount of information (Adequate) 

* Ease of use 
Training time (Days/hours) 
Time taken to feel confident (Weeks) 
Frequency of errors (DON'T KNOW) 

* User control 
Easy change of parameters (Excellent) 
Context explicit (Excellent) 
User-defined input format (Bad) 
User-defined output format (Bad) 
Different skill levels (No) 

High level prog. language (IRRELEVANT) 
Responsive (Reasonable) 

* On-line help/memory aids 
What functions available (Yes) 
What functions do (Yes) 
How to interpret results (IRRELEVANT) 
What is the next step (Yes) 
How to recover from errors (Yes) 
Syntax of commands (IRRELEVANT) 

* Extent of help 
Library of programs/databases (No) 
Ease of use of help facility (Very easy) 

Level of user support 
Short development period (Rather short) 
Time between deliverables (Short) 
Technical support (Satisfactory) 
Responsiveness to new needs (Average) 

User expectations (Some) 
Intermediary * 

* Intermediary satisfaction 
Convenience of access * (Acceptable) 

* Confidence in the MINTS * 
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* Confidence in MINTS results * 
Currentness of information * (Good) 
Validity of MINTS results ýK (Acceptable) 

* System reliability * 
Hardware reliability * (Rarely) 
Software reliability * (Very high) 

Confidence in using the tools* (Reasonable) 
Understanding of the MINTS * 

Complexity v. capability (Good) 
Involvement in MINTS devlpment (Some) 
Effective training * (Yes) 
Documentation * (Excellent) 
Gradual development/learning * (Yes) 

* Userfriendliness of interface* 
* Presentation * 

Use of familiar repres. /verbs* (Familiar) 
Amount of information * (Adequate) 

* Ease of use * 
Training time * (Weeks) 
Time taken to feel confident * (Days/hours) 
Frequency of errors * (Rarely) 

* Intermediary control * 
Easy change of parameters * (Not required) 
Context explicit * (Excellent) 
User-defined input format* (Bad) 
User-defined output format* (Bad) 
Different skill levels * (No) 

High level prog. language * (IRRELEVANT) 
Responsiveness * (Reasonable) 

* On-line help/memory aids * 
What functions available * (Yes) 
What functions do * (Yes) 
How to interpret the results * (IRRELEVANT) 
What is the next step * (Yes) 
How to recover from errors * (Yes) 
Syntax of commands * (IRRELEVANT) 

* Extent of help * 
Easy to use * (Yes) 
Library of programs/databases* (No) 

Interactive model (Yes) 
Level of support provided * 

Technical support * (Satisfactory) 
Responsiveness to new needs * (Average) 

Sponsor ! 
* Continued commitment! 

Development/maintenance costs! (Large) 
Availability of funds! (Sufficient) 

System User's Superior ! 
Continued commitment to MINTS! (Very) 

Custodians of Information ! 
Willingness to cooperate ! (IRRELEVANT) 
Increase in workload! (IRRELEVANT) 

Consultant ! 
* Commitement 

Availability of resource-pool! (Good) 
MINTS progress ! (Low) 
Impact on other projects ! (Some) 
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ENSURING A RIGHT ENVIRONEMNT 
Organisational Infrastruture 

* Acceptability of MINTS 
Affordability of MINTS costs (Affordable) 
Adaptability of organisation 

* Changes to the formal systems 
Procedures (Rarely) 
Operations (Rarely) 

* Mgmt. adaptability to change 
Education (Yes) 
Exposure to IT (Some) 

Place of MINTS in IT strategy (Yes) 
* Organisational stability 

* Staff turnover 
User permanence (Yes) 
Intermediary permanence (Yes) 

* Stability of procedures/optns 
Frequency of changes (Rarely) 
Extent of changes (Little) 

* Political environment 
* Intelligence on key actors 

* System user i 
Identity 1 (Known) 
Political influence 1 (High) 
Soft spots 1 (Some) 

* Intermediary 2 
Identity 2 (Known) 
Political influence 2 (High), 
Soft spots 2 (Not at all) 

* Sponsor 3 
Identity 3 (Known) 
Political influence 3 (High) 
Soft spots 3 (Some) 

* System user's superior 4 
Identity 4 (Known) 
Political influence 4 (Moderate) 
Soft spots 4 (Some) 

* Custodians of information 5 
Identity 5 (IRRELEVANT) 
Political influence 5 (IRRELEVANT) 
Soft spots 5 (IRRELEVANT) 

* Supporting political actors 6 
Identity. 6 (Known) 
Political influence 6 (Moderate) 
Soft spots 6 (IRRELEVANT) 

* Relationship among key actors 
* Consultant's relationship 

With system user 1 (Good) 
With user's superior i (Don't know) 
With intermedairy 1 (Good) 
With Sponsor 1 (Good) 
With supporting actors 1 (Good) 
With custodians of info. 1 (IRRELEVANT) 

* System user's relationship 
With intermediary2 (Good) 
With user's superior 2 (Excellent) 
With Sponsor 2(Good) 
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With Supporting actors 2 (Good) 
With Custodians of info. 2 (IRRELEVANT) 

* Sponsor's relationship 
With user's superior 3 (Good) 
With political actors 3 (Good) 
With custodians of info. '3 (IRRELEVANT) 

* User's superior's relationship 
With supporting actors 4 (Good) 
With custodians of info. 4 (IRRELEVANT) 

* Intermediary's relationship 
With custodians of info. 5 (IRRELEVANT) 

System Infrastructure 
* Maturity of existing systems 

* Software for the MINTS 
Availability of software (No) 
Suitability for the applicatio (Quite) 
Compatability with existing SW (Very much) 

* Hardware for the MINTS 
Availability of hardware (No) 
Suitability for MINTS software (Quite) 
Compatability with existing HW (Very much) 
Accessibility to existing HW (Easy) 

# Information for the MINTS 
Availability (Yes) 
Accessibility (Inconvenient) 
Validity (Yes) 
Level of aggregation/disaggreg (Easy) 

Performance of existing system (Very good) 
Extent of expertise available (Sufficient) 

Actors' Capability/Commitement 
* Consultant d 

* Commitmentd 
* MINTS priority 

Financial/political benefits d (Sufficient) 
Availability of resource pool (Sufficient) 

* Capability/Credibility d 
* Familiarity with application 

Short-term problem d (Yes) 
Long-term problem/implications (Yes) 

Technical know-how in MINTS (Adequate) 
Experience with similar MINTS (Very high) 
Ability to deliver on time (Certain) 
Provision of technical support (Good) 
Provision of training (Adequate) 
Interpersonal skills (Very much) 

* System User a 
* System user's capability 

* Knowledge of the application 
Knowledge of the problem (Adequate) 
Knowledge of a solution (Reasonably) 

* Knowledge of the MINTS 
Ability to interpret results (Sufficient) 

* System user's commitment 
Perception and urgency of need (Quite high) 
User's initiation/involvement (Great deal) 
Acceptance of changes/efforts (Rather well) 
Acceptance of MINTS support (Rather well) 
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Existence of intermediary (Yes) 
Responsibility for the MINTS (IRRELEVANT) 

* Sponsor b 
* Commitment to the MINTS b 

Availability of funds b (sufficient) 
MINTS project priority b (Rather high) 
Political pressures .b 

(IRRELEVANT) 
Involvement in MINTS project b (Some) 

# Benefits from the MINTS b 
Organisational benefits b (Substantial) 

Attitude to the MINTS b (V. positive) 
Written Approval (Yes) 

* Intermediary e 
* Intermediary's capability 

* Knowledge of the application e 
Knowledge of the problem e (Adequate) 
Knowledge of a solution e (Little) 

* Knowledge of the MINTS e 
Ability to interpret results e (Sufficient) 

* Intermediary's commitment 
Workload e (None) 
Personal benefits from MINTS e (Little) 
Responsibility for the MINTS e (Yes) 
Political pressure e (Some) 

* Custodians of information c 
# Custodians of info. Commitment 

Increase in workload (IRRELEVANT) 
Willingness to cooperate (IRRELEVANT) 

* System user's superior f- 
Influence f (Some) 

* User's superior's commitment f 
* MINTS benefits 

Personal benefits f (None) 
Organisational benefits f (Substantial) 

System user's need for MINTS (High) 
Political pressure f (None) 
Involvement in the MINTS f (Some) 

J* 
Supporting political actors g 

* Political actors' commitment g 
Organisational benefits (Substantial) 

Influence (Some) 
! MAINTAINING RELATIONSHIP 

4 System User 
User satisfaction 

* MINTS support 
* Match of system and problem 

* Problem limitations , Portion of variables known (Yes)- 
Quantifiability of variables (None) 
Understanding of relationships (Quite small) 

* System limitations 
Dealing with "Must haves" (Yes) 
Dealing with "Nice to haves" (Moderate) 

* Internal adaptability 
* External adaptability 

* MINTS benefits ! 
Improved quality of decisions (Some) 
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Improved, speed of decisions (Very much) 
More convincing arguments (Very much) 
More relevant information (Very much) 
Evaluation of more scenarios (Very much) 
Setting priorities better (Little) 
help problem conceptualisation (Very much) 

Convenience of access (Quite) 
User confidence in the MINTS 

* Confidence in MINTS results 
Currentness of information (Good) 
Validity of results (Acceptable) 

System reliability 
Hardware reliability (Rarely) 
Software reliability (Very high) 

Confidence in using the tools (Reasonable) 
Understanding of the MINTS 

Complexity v user's capability (Good) 
User's involvement (Adequately) 
Effective training (Yes) 
Gradual development/learning (Yes) 
Documentation (Good) 

* Userfriendliness of interface 
Presentation 

Use of familiar repres. /verbs (Familiar) 
Amount of information (Adequate) 

* Ease of'use 
Training time (Days/hours)' 
Time taken to feel confident (Weeks) 
Frequency of errors (Rarely) 

* User control 
Easy change of parameters (Excellent) 
Context explicit (Excellent) 
User-defined input format (Bad) 
User-defined output format (Bad) 
Different skill levels (No) 

High level prog. language (IRRELEVANT) 
Responsive (Reasonable) 
On-line help/memory aids 

What functions available (Yes) 
What functions'do (Yes) 
How to interpret results (IRRELEVANT) 
What is the next step (Yes) 
How to recover from errors (Yes) 
Syntax of commands (IRRELEVANT) 
Extent of help 
Library of programs/databases (IRRELEVANT) 
Ease of, use of help facility (Very easy) 

* Level of user support 
Short development period (Rather short) 
Time between deliverables (Short) 
Technical support (Satisfactory) 
Responsiveness-to new needs (Average) 

User expectations-'(Some) 
Intermediary 

ýK Intermediary s. tisfaction- 
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* Confidence in MINTS results * 
Currentness of information * (Good) 
Validity of MINTS results * (Acceptable) 

* System reliability * 
Hardware reliability * (Rarely) 
Software reliability * (Very high) 

Confidence in using the tools* (Reasonable) 
* Understanding of the MINTS * 

Complexity v. capability (Good) 
Involvement in MINTS devlpment (Some) 
Effective training * (Yes) 
Documentation * (Excellent) 
Gradual development/learning * (IRRELEVANT) 

* Userfriendliness of interface* 
* Presentation * 

Use of familiar repres. /verbs* (Familiar) 
Amount of information * (Adequate) 

* Ease of use * 
Training time * (Days/hours) 
Time taken to feel confident * (Weeks) 
Frequency of errors * (Rarely) 

* Intermediary control * 
Easy change of parameters * (Excellent) 
Context explicit * (Excellent) 
User-defined input format* (Bad) 
User-defined output format* (Bad) 
Different skill levels * (DON'T KNOW) 

High level prog. language * (IRRELEVANT) 
Responsiveness * (Reasonable) 

* On-line help/memory aids * 
What functions available * (Yes) 
What functions do * (Yes) 
How to interpret the results * (IRRELEVANT) 
What is the next step * (Yes) 
How to recover from errors * (Yes) 
Syntax of commands * (IRRELEVANT) 

* Extent of help * 
Easy to use * (Yes) 
Library of programs/databases* (IRRELEVANT) 

Interactive model (Yes) 
* Level of support provided * 

"Technical support * (Satisfactory) 
Responsiveness to new needs * (Average) 

* Sponsor ! 
* Continued commitment! 

Development/maintenance costs! (Large) 
Availability of funds! (Sufficient) 

* System User's Superior 
Continued commitment to MINTS! (Very) 

* Custodians of Information ! 
Willingness to cooperate ! (IRRELEVANT) 
Increase in workload! (IRRELEVANT) 

* Consultant ! 
* Commitement 

Availability of resource pool! (Good) 
MINTS progress ! (Average) 
Impact. on other projects ! (None) 
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ENSURING A RIGHT ENVIRONEMNT 
Organisational Infrostruture 

* Acceptability of MINTS 
Affordability of MINTS costs (Affordablel 

* Adaptability of organisation 
* Changes to the formal systems 

Procedures (Rarely) 
Operations (Sometimes) 

* Mqmt. adaptability to change 
Education (Yes) 
Exposure to IT (Some) 

Place of MINTS in IT strategy (Yes) 
* Organisational stability 

* Staff turnover 
User permanence (Yes) 
Intermediary oerm3nence (Yes) 

Stanility of proceduresiootns 
Frequency of changes (Rarely) 
E:: tent of chanaes (Little) 

* Political environment 
Intelliaence on key actors 

* System user 1 
Identity I (Known) 
Political influence 1 (Moderate) 
Soft soots 1 (very well) 

* Sponsor 
Identity 3 (Known) 
Political influence 3 (High) 
Soft soots 3 (Very well) 

* System user's superior 4 
Identity 4 (Known) 
Political influence 4 (High) 
Soft soots 4 (Very well) 

* Custodians of information 5 
Identity 5 
Political influence 5 
Soft spots 5 

* Supporting political actors 6 
Identity 6 
Political influence 6 
Soft spots 6 

Relationship among key actors 
* Consultant's relationship 

With system user 1 (Good) 
With user's superior 1 (Good) 
With intermedairy 1 (IRRELEVANT) 
With Sponsor 1 (Good) 
With supporting actors 1 (IRRELEVANT) 
With custodians of info. 1 (IRRELEVANT) 

System user's relationship 
With intermediary 2 (IRRELEVANT) 
With user's superior 2 (Good) 
With Sponsor 2 (IRRELEVANT) 
With Supporting actors 2 (IRRELEVANT) 
With Custodians of info. 2 (IRRELEVANT) 

* Sponsor's relationship 
With user's superior 3 (Good) 
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With political actors :3 (IRRELEVANT) 
With custodians of info. 3 (IRRELEVANT) 

* User's superior's relationship 
With supporting actors 4 (IRRELEVANT) 
With custodians of. info. 4 (IRRELEVANT) 

* Intermediary's relationship 
With custodians of info. 5 (IRRELEVANT) 

System Infrastructure 
Maturity of existing systems 

* Software for the MINTS 
Availability of software (No) 
Suitability for the applicatio (Quite) 
Compatability with existing SW (IRRELEVANT) 

* Hardware for the MINTS 
Availability of hardware (No) 
Suitability for MINTS software (Quite) 
Comoatability with existing HW (IRRELEVANT) 
Accessibility to existing HW (IRRELEVANT) 

* Information for the MINTS 
Availability (Yes) 
Accessibility (Very) 
Validity (Yes) 
Level of aggregation/disaggreg (Not required) 

Performance of existing system (IRRELEVANT) 
Extent of expertise available (None) 

Actors' Capability/Commitement 
Consultant d 

Commitment d 
* MINTS priority 

Financial/political benefits d (Sufficient) 
Availability of resource pool (Sufficient) 

* Capability/Credibility d 
Familiarity with application 

Short-term problem d (Yes) 
Long-term Problem/implications (Yes) 

Technical know-how in MINTS (Adequate) 
Experience with similar MINTS (Adequate) 
Ability to deliver on time (High) 
Provision-of technical support (Good) 
Provision of training (Adequate) 
Interpersonal. skills (Very much) 

System User a 
* System user's capability 

Knowledge of the application 
Knowledge of the Problem (Adequate) 
Knowledge of a solution (Little) 

* Knowledge of the MINTS 
Ability to interpret results (Sufticient) 

K System user's commitment 
F'erceotion and urgency of need (Quite high) 
User's initiation/involvement (Great deal) 
Acceptance of changes/efforts (Rather well) 
Acceptance of MINTS support (Rather well) 
Existence of intermediary (IRRELEVANT) 
Responsibility for the MINTS (Yes) 

Sponsor b 
* Commitment to the MINTS b 
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Availability of funds b (sufficient) 
MINTS project priority b (Rather high) 
Political pressures b (None) 
Involvement in MINTS project b (Throughout) 

ýA Benefits from the MINTS b 
Organisational benefits b (Substantial) 

Attitude to the MINTS b (V. positive) 
Written Approval (Yes) 

Intermediary e 
* Intermediary's capability 

* Knowledge of the application e 
Knowledge of the problem e (IRRELEVANT) 
Knowledge of a solution e (IRRELEVANT) 

* Knowledge of the MINTS e 
Ability to interpret results e (IRRELEVANT) 

* Intermediary's commitment 
Workload e (IRRELEVANT) 
Personal benefits from MINTS e (IRRELEVANT) 
Responsibility for the MINTS e (IRRELEVANT) 
Political pressure e (IRRELEVANT) 

i* Custodians of information c 
* Custodians of info. Commitment 

Increase in workload (IRRELEVANT) 
Willingness to cooperate (IRRELEVANT) 

* System user's superior f 
Influence f (Very) 

* User's superior's commitment f 
* MINTS benefits 

Personal benefits f (Substantial) 
Organisational benefits f (Substantial) 

System user's need for MINTS (High) 
Political pressure f (IRRELEVANT) 
Involvement in the MINTS f (Some) 

A Supporting political actors q 
* Political actors' commitment a 

Organisational benefits (IRRELEVANT) 
Influence (IRRELEVANT) 

MAINTAINING RELATIONSHIP 
System -User 

User satisfaction 
* MINTS support 

* Match of system and problem 
* Problem limitations 

Portion of variables known (Yes) 
Quantifiability of variables (Quite small) 
Understanding of relationships (None) 

* System limitations 
Dealing with "Must haves" (Yes) 
Dealing with "Nice to haves" (Major) 

* Internal adaptability 
* External adaptability 

MINTS benefits !' 
Improved quality of decisions (Very much) 
Improved speed of decisions (Very much) 

lI More' convincing arguments (Very much) 

4 
More relevant information (Some) 
Evaluation of more scenarios (Very much) 
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Setting priorities better (Little) 
help problem conceptualisation (Some) 

Convenience of access (Quite) 
User confidence in the MINTS 

* Confidence in MINTS results 
Currentness of information (Good) 
Validity of results (Acceptable) 

* System reliability 
Hardware reliability (DON'T KNOW) 
Software reliability (Good) 

Confidence in using the tools (Reasonable) 
* Understanding of the MINTS 

Complexity v user's capability (Good) 
User's involvement (Adequately) 
Effective training (Yes) 
Gradual development/learning (Yes) 
Documentation (Good) 
Userfriendliness of interface 

Presentation 
Use of familiar retires. /verbs (Familiar) 
Amount of information (Adequate) 

* Ease of use 
Training time (Days/hours) 
Time taken to feel confident (Days/hours) 
Frequency of errors (Rarely) 

* User control 
Easy change of parameters (Not required) 
Context explicit (Good) 
User-defined input format (Not required) 
User-defined output format (Good) 
Different skill levels (No) 

High level prog. language (IRRELEVANT) 
Resoonsive (Fast) 

* On-line help/memory aids 
What functions available (IRRELEVANT) 
What functions do (IRRELEVANT) 
How to interpret results (IRRELEVANT) 
What is the next step (Yes) 
How to recover from errors (Yes) 
Syntax of commands (IRRELEVANT) 

# Extent of help 
Library of programs/databases (Yes) 
Ease of use of help facility (IRRELEVANT) 

* Level of user support 
Short development period (Long) 
Time between deliverables (Short) 
Technical support (Satisfactory) 
Responsiveness to new needs (High) 

User expectations (Fully) 
Intermediary *. 

* Intermediary satisfaction 
Convenience of access * (IRRELEVANT) 

* Confidence in the MINTS * 
* Confidence in MINTS results 

Currentness=of information * (IRRELEVANT) 
Validity of MINTS results * (IRRELEVANT) 

System reliability * 

Page: 4 
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Hardware reliability # (IRRELEVANT) 
Software reliability * (IRRELEVANT) 

Confidence in using the tools* (IRRELEVANT) 
* Understanding of the MINTS * 

Complexity v. capability (IRRELEVANT) 
Involvement in MINTS devlpment (IRRELEVANT) 
Effective training * (IRRELEVANT) 
Documentation * (IRRELEVANT) 
Gradual development/learning * (IRRELEVANT) 

* Userfriendliness of interfaced 
* Presentation * 

Use of familiar repres. /verbs* (IRRELEVANT) 
Amount of information * (IRRELEVANT) 

* Ease of use 
Training time * (IRRELEVANT) 
Time taken to feel confident * (IRRELEVANT) 
Frequency of errors * (IRRELEVANT) 

* Intermediary control * 
Easy change of parameters * (IRRELEVANT) 
Context explicit * (IRRELEVANT) 
User-defined input format* (IRRELEVANT) 
User-defined output format* (IRRELEVANT)- 
Different skill levels * (IRRELEVANT) 

High level prog. language * (IRRELEVANT) 
Responsiveness * (IRRELEVANT) 

* On-line"help/memory aids * 
What functions available * (IRRELEVANT) 
What functions do *, (IRRELEVANT) 
How to interpret the results * (IRRELEVANT) 
What is the next step * (IRRELEVANT) 
How to recover from errors * (IRRELEVANT) 
Syntax of commands * (IRRELEVANT) 

ýK Extent of help * 
Easy to use * (IRRELEVANT) 
Library of programs/databases* (IRRELEVANT) 

Interactive model (IRRELEVANT) 
* Level of support provided * 

Technical support * (IRRELEVANT) 
Responsiveness to new needs * (IRRELEVANT) 

* Sponsor ! 
* Continued commitment! 

Development/maintenance costs! (Large) 
Availability of funds! (Sufficient) 

* System User's Superior ! 
Continued commitment to MINTS! (Very) 

* Custodians of Information ! 
Willingness to cooperate ! (IRRELEVANT) 
Increase in workload! (IRRELEVANT) 

Consultant ! 
Commitement 

Availability of resource pool! (High) 
MINTS progress ! (High) 
Impact on other projects ! (Some) 


