THE FAP

MODEL AND ITS
APPLICATION IN
THE APPRAISAL

OF ICT PROJECTS

FRANK LEFLEY




The FAP Model and Its Application in the Appraisal
of ICT Projects



This page intentionally left blank



The FAP Model and Its
Application in the
Appraisal of ICT Projects

Frank Lefley
Honorary Research Fellow, University of Hradec Krdlové, Czech Republic



© Frank Lefley 2015
Foreword © Josef Hynek 2015

All rights reserved. No reproduction, copy or transmission of this
publication may be made without written permission.

No portion of this publication may be reproduced, copied or transmitted
save with written permission or in accordance with the provisions of the
Copyright, Designs and Patents Act 1988, or under the terms of any licence
permitting limited copying issued by the Copyright Licensing Agency,
Saffron House, 6-10 Kirby Street, London ECTN 8TS.

Any person who does any unauthorized act in relation to this publication
may be liable to criminal prosecution and civil claims for damages.

The author has asserted his right to be identified as the author of this work
in accordance with the Copyright, Designs and Patents Act 1988.

First published 2015 by
PALGRAVE MACMILLAN

Palgrave Macmillan in the UK is an imprint of Macmillan Publishers Limited,
registered in England, company number 785998, of Houndmills, Basingstoke,
Hampshire RG21 6XS.

Palgrave Macmillan in the US is a division of St Martin’s Press LLC,
175 Fifth Avenue, New York, NY 10010.

Palgrave Macmillan is the global academic imprint of the above companies
and has companies and representatives throughout the world.

Palgrave® and Macmillan® are registered trademarks in the United States,
the United Kingdom, Europe and other countries.

ISBN 978-1-137-44351-9

This book is printed on paper suitable for recycling and made from fully
managed and sustained forest sources. Logging, pulping and manufacturing
processes are expected to conform to the environmental regulations of the
country of origin.

A catalogue record for this book is available from the British Library.

Library of Congress Cataloging-in-Publication Data

Lefley, Frank, 1943—
The FAP model and its application in the appraisal of ICT projects / Frank Lefley.

pages cm

Summary: “Various formal techniques are used for the analysis of capital projects,
but are often limited by their scope and by the difficulty of interpreting the
significance of the results they produce. Many perceived benefit factors are left
out of existing appraisal processes because they lack precise financial
quantification. Significantly revised and rewritten, based on the 2005 publication
The Financial Appraisal Profile Model; this book discusses how the FAP model can
present an integrated process for the appraisal of financial and strategic benefits
and the assessment of risk in ICT (Information Communication Technology) project
proposals. It presents a pragmatic solution to resolve many of the problems faced
by organisations considering investment, not only in ICT but in all medium to large
scale projects. The book demonstrates how the FAP model progresses the literature
and practice of corporate finance by profiling the financial, risk and strategic
elements of an investment decision. Including a review of other existing financial
risk and strategic appraisal models, this book explores the perception that ICT
projects have different requirements to others, and highlights important issues
regarding ICT globalisation, project champions, post audits and appraisal teams.
This comprehensive case-study, based on research in applying the FAP model to an
ICT capital project, addresses issues such as ‘groupthink’ and the influence of
a ‘project champion’ on the evaluation of capital projects.”—Provided by publisher.
ISBN 978-1-137-44351-9 (hardback)
1. Capital investments. 2. Information technology projects—Evaluation.
3. Capital—Accounting. 4. Valuation. [. Title.
HG4028.C4L3857 2015
658.15'2—dc23 2015002380



To Andrew



This page intentionally left blank



Contents

List of Tables and Figures

Foreword

Acknowledgements

About the Author

List of Abbreviations

O© 00 N O »n

10
11

Introduction
The Perception That ICT Projects Are Different

The Appraisal of ICT and Non-ICT Projects: A Study of
Practices of Large UK Organisations

Evaluating ICT Project Risk: An Exploratory Study of UK
and Czech Republic Practices

The Development of the FAP Model

The FAP Model - Basic Data

The FAP Model — The Net Present Value Profile (NPVDP)
The FAP Model — The Project Risk Profile (PRP)

The FAP Model — The Strategic Index (SI)

Summary Comments on the FAP Model

Applying the FAP Model to an ICT Project within a
Professional Association

Appendix 1: The Accounting Rate of Return

Appendix 2: Calculating the Modified Internal Rate of Return
from the Net Present Value

Notes

Index

vii

viii
xi
xiii
XV

XVi

21

34

68
82
92
100
113
128
144

152
182

188

193
216



Tables and Figures

Tables

2.1
2.2

2.3

2.4

3.1

3.2
3.3

3.4
3.5

3.6

3.7

3.8

3.9
3.10

4.1
4.2
6.1
6.2
6.3

7.1
7.2

Opinion statements

Reasons given for not carrying out a formal appraisal of
all ICT and non-ICT projects

Financial models used in appraising both ICT and
non-ICT projects

Methods used to assess and/or take account of risk: ICT
and non-ICT projects

Length of respondents service with current employer
(years) (n=71)

Formal appraisal (n=71)

Reasons given for not carrying out a formal appraisal of
all ICT and non-ICT projects

Departmental influence

Formal/informal assessment of finance, risk, and
strategic factors

Financial models used in appraising the most recent
ICT project (n=71)

Financial models used in appraising the most recent
non-ICT project (n=67)

Factors taken into account when determining the
discount rate

Methods used to assess and/or take account of risk
Other factors considered during the project selection
stage

Approaches used to assess and/or take account of risk
Statistical analysis of responses to opinion statements
The capital cost for a project with a four-year set-up
time (a)

The capital cost for a project with a four-year set-up
time (b)

The capital cost for a project mitigated by a 100% first
year allowance (FYA) and 40% corporation tax liability
Calculation of the NPVP

NPVP

viii

27

29

30

32

39
42

42
49

51

53

54

55
57

60
71
79
93
94
95

105
107



List of Tables and Figures ix

7.3 Comparison of the PB and DPB models 109
7.4 NPVPs of four projects, all with the same NPV 111
8.1 Calculation of the ‘agreed’ risk probability and impact
values for key risk elements 123
8.2 Calculation of departmental RV 124
8.3 Determination of the PRP 125
9.1 Corporate ranking of key strategic benefits — Pairwise
comparisons 138
9.2 Corporate ranking of key strategic benefits —
Computation of normalised weights 138
9.3 Calculation of the PSSV 141
9.4 Determination of the SI 141
11.1 The IT score (based on optimum selection: Supplier
HS1 and Supplier D1) 159
11.2 NPVP - Calculation of the NPVP 160

11.3 PRP - Suggested risk probability and impact values —
First Delphi round (identification of project-specific
risks) 162
11.4 PRP - Suggested risk probability and impact values
(information received from second Delphi round).

Example of document 164
11.5 PRP - Suggested risk probability and impact values —
Final after group meeting 166
11.6 PRP - Calculation of risk probability and impact values
for key risk elements 167
11.7 PRP - Calculation of departmental RVs 169
11.8 PRP - Determination of the PRP 170
11.9 SI- Corporate ranking of key strategic benefits/areas
on a scale of 1 to 10 170
11.10 SI - Suggested PSSVs — First Delphi round 171
11.11 SI- Suggested PSSVs — Second Delphi round 172
11.12 SI - Calculation of the PSSVs — Final after group
meeting 173
11.13 SI- Determination of the SI 173
11.14 The FAP 174
A2.1 Calculating the MIRR from the NPV 190
A2.2 Traditional method of calculating the MIRR 192
Figures
3.1 Business sector analysis 40

3.2 Types of ICT projects appraised in last ten years 41



x List of Tables and Figures

3.3
3.4

3.5
3.6

3.7

3.8

3.9

3.10

5.1
5.2
7.1
8.1
9.1
10.1

Capital cost of all projects above £10 million

Capital cost of all projects between £1 million and

£10 million

Capital cost of all projects under £1 million

Statement: The ‘Payback’ model of financial appraisal
encourages a short-term view

Statement: The ‘Payback’ model of financial appraisal is
unsuitable for evaluating investments in ICT
Statement: Many of the appraisal models available to
assess capital projects are too theoretical and difficult to
apply in the real world

Statement: A single practical (pragmatic) appraisal
model that links together finance, project-specific risk,
and strategic issues would make the evaluation of ICT
projects more meaningful

Statement: Today’s capital projects are more difficult to
evaluate because of the faster rate of economic and
technical change now being experienced by many
organisations

The research path

The positioning of the FAP model

The NPVP sub-model

The PRP sub-model

The SI sub-model

The FAP model

46

47
47

61

62

63

63

64
83
87
103
115
130
145



Foreword

One of the most important long-term decisions for any business relates
to capital investments. The ability of the manager or the board to prop-
erly assess investment opportunities and to make sound decisions on
the best alternatives is crucial for the success of any company. No mat-
ter how simple this subject may appear, and despite a number of books
already written on the subject to help managers make the right and well-
founded decision, it is clear that many factors remain unaddressed. With
every new kind of technology, we hear again and again complaints that
the common methods used in its evaluation are completely inappropri-
ate. Some critics argue that new technology is completely different and
claim that its idiosyncratic features cannot be taken into account and,
as a result, the utilisation of common appraisal methods discriminates
against its acceptance.

The worldwide expenditure on information and communication tech-
nology (ICT) is enormous and has become a common part of our
everyday life being considered, in many respects, as standard and
necessary equipment. Nevertheless, despite the many appraisal and eval-
uation techniques available, many practitioners openly admit that such
methods are inappropriate, inadequate, or rather difficult to use, when
appraising complex ICT projects.

I strongly believe that this book is essential reading for all those
involved in the appraisal/selection of ICT capital projects, as it presents a
pragmatic approach to the subject. In this book, Lefley presents a major
revision to his earlier work with Bob Ryan, The Financial Appraisal Profile
Model published by Palgrave Macmillan in 2005, and includes new data
on ICT research undertaken over recent years. The text is based on rich
practical experience combined with valuable research results that have
been acquired and analysed by Lefley over many years of work in the
field of investment appraisal.

The huge amount of money currently invested in ICT and its high
level of importance makes this book very topical. It brings into focus
an inspiring and new way of making the right decisions concerning
ICT capital projects. This valuable guide will help managers to view the
problem of ICT appraisal in a much broader and very down-to-earth,

xi



xii  Foreword

pragmatic perspective. I have no doubt that managers, financial special-
ists as well as students in the field of management and finance will find
it comprehensible, informative, and useful.

Josef Hynek
Rector of the University of Hradec Kralové, Czech Republic
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1

Introduction

The development of the financial appraisal profile (FAP) model,'
described in this book, provides a practical solution to many of the
problems faced by organisations considering investment, not only in
information communication technology (ICT) but in all medium to
large-scale capital projects. The model is versatile in its approach being
broadly applicable to a wide variety of investment situations whether
they are investments in buildings, plant and machinery or investments
that are routine replacements or part of an expansion or rationalisation
programme. The FAP model extends the literature and practice of cor-
porate finance by utilising a profiling approach, taking into account the
financial, risk, and strategic elements of an investment decision.

Academics are unequivocal in the advice they give to practitioners
about how to appraise large-scale capital investments, including ICT
projects. The net present value (NPV) rule, based upon the discount-
ing of decision contingent cashflows at the firm’s opportunity cost of
capital, is regarded as the definitive investment appraisal technique.
On this, the academic literature is clear. However, although managers
are faced with a variety of financial models when appraising capital
projects, not all managers accept the theoretical consensus about which
ones to use. While there are strong theoretical justifications for the use
of discounted cashflow (DCF) based models, managers continue to use
non-DCF appraisal techniques (such as payback and, to a lesser extent,
the accounting rate of return), irrespective of their theoretical short-
comings. While academics continue to argue that the NPV method
has the greater theoretical validity, managers prefer the internal rate of
return (IRR) criterion. The use of sophisticated risk assessment models is
also disappointing, with many organisations ignoring risk altogether or
simply adopting a naive approach.?



2 The Application of the FAP Model to ICT Projects

In addition, organisations that have used DCF techniques are now
placing greater reliance on the qualitative dimensions of their invest-
ment decision-making, such as judgement and intuition.?

There is a growing recognition by management that the strategic
implications of many of today’s capital investment decisions are not
adequately addressed by traditional approaches to capital investment
appraisal. Although attempts are being made to quantify, in financial
terms, the strategic benefits from a given investment, it appears that
many perceived benefits are left out of the appraisal process because they
lack precise financial quantification. It is this under-specification of the
strategic benefits associated with given capital investment decisions that
we seek to address in this book.

We argue that managers are not forced to choose either an economic/
normative approach or a strategic/managerial approach to capital
investment decision-making. This we believe is a false choice and that a
hybrid approach, including both the economic and strategic dimensions
of choice, is required.* Indeed, empirical evidence strongly suggests that
superior corporate performance is strongly linked with the use of a
rational approach to strategic investment decision-making coupled with
broader management participation in the decision-making process.

In this chapter, we justify the need for a new, more pragmatic,
approach to capital investment appraisal. We briefly review the
strengths and weaknesses of existing approaches to financial appraisal
and risk assessment as well as the strategic models that have been
developed to evaluate capital investment projects and look at the inter-
face between finance and risk. The subject of a judgmental approach
to decision-making is also explored. In Chapter 2, we investigate the
perception that ICT capital projects are different from ‘other’ capital
projects, while in Chapter 3, we present the results of research from a
study of the current practices of UK organisations with respect to the
appraisal of ICT and non-ICT capital projects. Chapter 4 presents valu-
able insights into the treatment of risk with regard to ICT and non-ICT
capital project.

In Chapter 5, we outline the elements of the FAP model, which we
describe as both pragmatic and multi-dimensional. The development,
conceptual reasoning, and research path of the FAP model are discussed,
and we position the model within a project evaluation matrix. At the
managerial level, we emphasise the importance of a team approach to
capital investment appraisal. In Chapter 6, we explore the basics of
conventional investment appraisal, and in chapters 7-9, we deal with
the three sub-models of the FAP model. In Chapter 10, we look at the
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advantages of the FAP model as an aid to management decision-making,
and in Chapter 11, we present the results of empirical research, based
on a detailed case study, into the application of the FAP model to the
appraisal of an ICT capital project.

The need for a new approach

We argue that there is a need for a new approach to capital invest-
ment appraisal, an approach which should be pragmatic in its concept
and based on an integration of the three main aspects of investment
decision-making: financial, risk, and strategic. The model should pro-
vide a detailed profile of a proposed capital investment, rather than
produce a single financial figure on which an investment decision has
to be made. Such a model should be based on a management team
approach with the involvement of key functional managers. It is also
important that any new model should be versatile, so that it can be
applied to all types and sizes of projects, and by small, medium, and
large organisations.

Considerable theoretical and empirical work has been undertaken,
through questionnaire surveys, case studies, and other research meth-
ods, to try to understand why managers do not fully accept the advice
of academics on the subject of capital investment appraisal (or capital
budgeting as some accountants prefer to call it). However, no conclu-
sive answer has been reached. We postulate that the answer may be
that although the NPV model under very limited conditions provides
a measure of the value added to the firm by a given investment deci-
sion, other techniques such as accounting rate of return and payback
have something to offer the corporate analyst.

Although attempts have been made to link the use of sophisticated®
financial appraisal models with improved firm performance, this has, in
the main, proved inconclusive, with managers continuing to support
basic financial models with intuitive judgement.® There is, however,
some evidence to suggest that adopting both a strategic and an eco-
nomic approach, rather than relying solely on either a strategic or
an economic approach, does result in higher project success rates and
hence greater efficiency in project selection.” On this basis, it can be
argued that improved efficiency in project selection should lead to
improved firm performance. While economic and strategic consider-
ations are important elements of any investment decision, it is also
important to consider a third element, namely that of project-specific
risk. By linking together, into one appraisal model, the financial, risk,
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and strategic elements of an investment decision, it should be possible
to improve the quality of that decision-making and, as a result, lead
to improved firm performance. Greater management commitment to
a project should also follow from a team approach to the investment
appraisal process and by basing decisions on a consensus of opinion
rather than adopting a dictatorial approach.

Arguments have been raised that managers favour those financial
appraisal models that are, to some extent, perceived to be biased towards
short-term results. This, it is argued, is an example of the agency loss
that arises through adverse selection as managers seek to increase their
own financial rewards and to improve their career development through
assessment and reward systems that weigh heavily on immediate finan-
cial returns.® The volatility in economic life, with its continuing demand
for change, is also seen by some to discourage a long-term business
approach. Others argue that financial appraisal models have, in some
way, failed and that managers may abandon them altogether and rely
only on intuition and subjective judgement.® All of these arguments
identify and support what can only be described as a cry for help from
practising managers. Managers want to do, and be seen to be doing, the
‘right’ thing, but if, for whatever reason, they are not using the models
or approaches recommended, then there is clearly a need to identify the
problem as to why this is the case and seek to find a solution.

The existing financial appraisal models

A number of financial appraisal models have been developed over the
years with a steady progression to increased sophistication. On the one
hand, we have the so-called accounting models, such as Payback (PB)
and the Accounting Rate of Return (ARR), while on the other, we have
those models derived from economic theory, collectively referred to as
the DCF models, such as NPV and IRR. Arguments have been raised that
we should ignore the accounting models and only use the DCF models,
with preference being given to the use of NPV. Financial appraisal mod-
els have also been adapted to take into account project risk and in some
way try to capture the strategic implications of an investment decision.
Attempts have been made to quantify, in financial terms, the strategic
benefits of a project. Within all of the financial appraisal models, there is
an element of subjectivity, and while we live in an uncertain economic
environment, this subjectivity will remain.

Considerable evidence is available to support the claim that financial
appraisal models on their own are perceived to be inadequate for today’s
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high-technology business environment, since they fail to capture many
of the strategic benefits from important projects, such as investments in
new technology.'® Such projects are often complex!' and offer benefits
that are more of a strategic nature and are difficult, if not impossible,
to quantify in financial terms. Although strategic ‘score’ models have
been developed in recent years, they tend to be based on a progressive
multi-staged approach, with managers, in some cases, still having to
quantify in financial terms the value of these strategic benefits in order
to justify project acceptance. It must be accepted that strategic benefits
are an integral part of an investment’s profile and that some of these
benefits are not susceptible to financial quantification. It is therefore
important to determine the strategic profile for each capital investment
opportunity, as all major capital investments have, in varying degrees,
strategic implications.

Despite all the arguments against the use of the PB and ARR (the
so-called unsophisticated, naive, or inferior models), they still continue
to be widely used in industry. In fact, the PB has been shown to be
the most popular and important of all the models.'> The IRR (which
together with the NPV are referred to as the sophisticated models) has
been shown to be more popular than the NPV, despite the fact that the
NPV has greater academic support.!?

The PB is said to have a number of failings including the assertions
that it does not measure the profitability of a project, it ignores the
returns after the PB period, it ignores the residual value of an asset, and
it does not take into account the timing of the returns from a project.

The ARR appears to go under many guises, with many definitions as
to its calculation (the reader is referred to Appendix 1 for a fuller dis-
cussion on this topic). Comparisons are made on the basic assumption
that one is comparing like with like. This is commonly a false assump-
tion. Although a distinction is sometimes made between the ARR based
on initial investment and average investment, there is no generally
accepted basis of calculating the figures to be used for the investment
in, or the returns arising from, a project. As a result, management may
select whichever formula suits them. The ARR is said to arrive at a ‘crude’
accounting return of profit, but again it does not take into account the
timing of the returns and, as a result, it is possible to arrive at the same
accounting rate of return for two projects which have vastly differing
patterns of profits.

The IRR is said to be defective in that it assumes that the cashflows
from an investment can be reinvested at the same rate as the IRR of
a project. It does not allow for variations in the cost of capital over
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the life of a project, and, due to high discounting towards the end of
a project’s life, it is biased towards projects with a short PB period or
those with large initial cash inflows. Another failing of the IRR is that
it may not rank some projects in the same order as the NPV, which is
said to be more theoretically correct. The NPV also has its faults, in that
it does not distinguish between projects of high- and low-value capital
cost, and is also biased, but not to the same extent as the IRR, towards
projects with short PB periods, or those with relatively higher initial cash
inflows.

In order to overcome some of the deficiencies in the various financial
models, a discounted PB (DPB) has been introduced which takes into
account the time value of money; a modified internal rate of return
(MIRR) overcomes, to some extent, the reinvestment and multiple rates
issues of the IRR, and a present value index (PVI) has been applied to the
NPV which takes into account the level of the discounted cash outflows
from each project. Other modifications to the NPV have been made,
for example: the adjusted present value (APV) and generalised adjusted
present value (GAPV) models.

Yet still, despite all these modifications, there is no single model
that, in practice, is universally accepted to the exclusion of all others,
although, in theory, the NPV is argued to be the more superior model.

The financial appraisal models are all mathematical models and there-
fore produce a ‘figure’, whether it is an absolute figure or a percentage
figure, which is used in the appraisal process. But what do the various
figures represent? In basic terms, the PB identifies the length of time
that it takes to recover the capital cost of a project. The ARR shows
the average percentage return from an investment based on historical
accounting concepts. This return may be calculated on the initial cost
of the investment (ARRi), or the average cost (ARRa) over the life of
a project. The IRR calculates the discount rate at which the sum of
the cash inflows and outflows from a project is zero and shows this
discount rate as the rate of return on a project as a percentage, while
the NPV, using the same cashflows as the IRR, but adopting a predeter-
mined discount rate, is expressed as an absolute figure. Both the IRR and
NPV are said to identify those projects that, if accepted, will maximise
shareholders’ value.

All of the financial appraisal models give some information that is of
value when making capital investment decisions. It is useful to know
what the payback period is, as this will tell us something about the lig-
uidity of a project — how long it will take to recover the initial cost
of a project and place the company back in its original position from
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an historical accounting point of view. It will also tell us something
about the time-risk'* of a project, in that the longer the PB period the
greater the time-risk involved. It is also useful to know the average return
from a project because it is expressed in accounting terms and is sim-
ple to calculate and understand by non-financial managers. The PB will
answer the liquidity and time-risk questions, while the ARR will give
information on the average accounting return from a capital invest-
ment. In commercial and industrial organisations, where the primary
economic goal is profit maximisation, it is also important to know how
the owners’ or shareholders’ wealth will be affected by an investment
decision as represented by the NPV or IRR.

When considering the NPV, it is usually assumed that the discount
rate used in its calculation is the same as the company’s cost of capital.
If this is the case, then the figure arrived at will be the economic return
on a project expressed as an absolute figure, one that is based on cash-
flows rather than accounting profit and that takes into account the time
value of money. In practice, however, an adjustment to the discount
rate may be made to include, for example, an allowance for risk and
infrastructure costs, and so on. Under such circumstances, the end figure
does not reflect the economic return but changes its whole meaning.
It then becomes a benchmark against which mutually exclusive projects
can be compared or it can be measured against a predetermined accept-
able benchmark. This benchmark figure is the negative/positive value
after discounting the cashflows at the appropriate rate for each project.
If the NPV is positive, the value shown is the excess above that which
is required to cover the cost of capital and an allowance for project risk,
and so on.

There are therefore two elements to the NPV. On the one hand (assum-
ing a positive NPV), you have the percentage return (which is equivalent
to the discount rate used in the calculations), and on the other hand,
you have the ‘excess’, expressed as an absolute figure. It is this two-part
‘answer’ which may be confusing and may also be one of the reasons
why managers prefer the IRR.

The actual calculation of the IRR does not require a predetermined dis-
count rate and expresses the result as a single percentage rate of return.
In general, the higher the rate of return, the more favourable the project.
The IRR will, in most cases, have to pass a so-called threshold rate of
return, which is usually based on an organisation’s cost of capital. The
MIRR will, however, show a more, some would argue, realistic rate of
return from a project than the IRR, which the reinvestment rate problem
may distort.
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What must be remembered is that all the models of financial appraisal
depend upon management estimates for the forecasts of the income
from a project as well as its capital cost. So, whichever model is used,
and however its refinement, these estimates are open to error. It is there-
fore important that the cashflow forecasts are as accurate as possible and
that as many of the benefits as possible are identified and quantified in
financial terms. Even so, it must be accepted that there will inevitably
be those benefits, which may be of a strategic nature, that defy financial
quantification.

It is important that cashflows from a project should take into account
taxation, as it is the net after-tax funds that will recover the initial cap-
ital expenditure of an investment. Such calculations should be based
on current tax rates and capital allowances, adjusted for any known or
anticipated future changes. It is also important to realise that different
projects may attract different capital allowances and that the impact of
these differences may materially influence the investment decision.

What we have described in this section may appear as a confus-
ing picture, and in many respects, it is, but we hope, with the aid
of the FAP model, to enlighten the reader and clear the way forward
to a better understanding of the various aspects of capital investment
decision-making.

The existing risk appraisal models

Risk models used in the appraisal of capital projects may be conve-
niently divided into those that aim at identifying the level of risk and
those that, in some way, take risk into account. Identification of project
risk is, in the main, achieved by analysing the financial data through
the measurement of its ‘sensitivity’ to variations and by determining a
project’s payback period. Sensitivity analysis, PB, probability analysis,
and computer simulation are all models that show the identification of
risk as an influence on the financial data of a project. Risk is then taken
into account by many organisations through an adjustment within
the financial appraisal models used, either by reducing the required PB
period in line with the perceived increase in risk or with respect to the
DCF models, arbitrarily increasing the hurdle rate of the IRR or the dis-
count rate used to calculate the NPV. This subjective approach to risk
is contrary to financial theory, which argues that systematic and possi-
bly unsystematic risk should be taken into account through the cost of
capital (from which the discount rate is determined).
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Until recently, the most popular risk-assessment model in both the
United Kingdom and the United States was sensitivity analysis — which
is a pragmatic approach to risk assessment. What is surprising, however,
is that it is the PB (which only identifies time-risk) that is seen to be its
replacement.’®

A sensitivity analysis approach identifies how sensitive individual
aspects of a capital project are to a project’s profitability. Isolating
individual aspects of an investment, and calculating how their cash-
flows will be affected by moderate variations, will allow managers to
identify their level of sensitivity and what influence they will have
on a project’s overall profitability. Calculating project cashflows more
accurately and identifying the nature and characteristics of project-
specific risk, rather than estimating risk as a subjective influence of the
sensitivity of cashflow errors, may be more important.

The subject of risk is, without doubt, one of the most controversial
issues in the appraisal of capital projects. Often risk-adjusted discount
rates are used in the financial appraisal of capital projects, without
knowing the true nature of the risks involved. This, however, only places
a more demanding requirement on the customary financial criteria for
investment appraisal.

Another approach that is used to allow for project risk is to apply a
risk factor to the forecasted cashflows and arrive at a so-called certainty
equivalent value (CE-v). The CE-v is arrived at in many cases by reducing
the risky cashflows by a CE factor to arrive at a risk-free cashflow. The CE
factor is achieved by comparing the risk-free discount rate with the risk-
adjusted discount rate. It is accepted that there are also other approaches
to the calculation of the CE-v, but all of them aim at arriving at ‘more
certain cashflows’. CE-vs are the uncertain values, reduced in the case of
revenue and increased in the case of costs, to arrive at a figure said to be
more certain. In other words, a more conservative view is taken of the
forecasted cashflows which are deemed to be more certain and therefore
less risky. Again, this approach merely influences the financial data used
in the appraisal process.

The interface between finance and risk

Financial theory suggests that there is a direct relationship between the
level of risk and the level of acceptable returns from an investment. That
is, the higher the level of risk, the higher the level of returns that would
be expected; the lower the level of expected returns, the lower the level
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of acceptable risk. This relationship is generally assumed to be linear, in
that each incremental increase in risk is associated with a corresponding
increase in expected return. It assumes that the decision-maker is pre-
pared to accept a higher level of risk only if there is a possibility of a
much higher level of return, and that he or she will only accept a low
return (one equal to, or just above, the organisation’s cost of finance) if
it is associated with a low level of risk.

When valuing a company using the NPV rule, the discount rate to
be used is based on the beta value for that company which takes into
account ‘systematic’ risk, as it is assumed that an investor can avoid
other forms of risk (specific risk or unsystematic risk) by holding a diver-
sified portfolio of investments. This may be appropriate when seeking to
value a company; the problem arises when valuing individual projects
within a company.

The discount rate used in the valuation of a company is based on a
beta factor which is applied to the market return less a risk-free interest
rate (the aim is to calculate a future beta, so past values may not reflect
what we expect to happen in the future and some form of adjustment
may be necessary). The level of systematic risk is deemed to be reflected
in the volatility of the company’s share price (after taking into account
cash dividends paid) when compared to the volatility of the share mar-
ket as measured by, for example, the FTSE All Share Index. This is an
approach that measures risk by the mean-variance rule. Greater volatil-
ity of a company’s share price, as against the benchmark, will indicate a
higher risk and result in a higher beta factor. If the beta for the company
is used as a proxy for the beta of a project, then it is assumed that the
same level of risk will apply to the project as it does to the company as a
whole. From an investor perspective, they can ignore unsystematic risk,
but from a company point of view, when evaluating individual projects,
it should not. Accepting a discount rate that includes systematic risk
still leaves the need to know the ‘specific’ (unsystematic) risks of each
project.

The capital asset pricing model (CAPM) has been adopted by the
investment appraisal literature to give a more theoretically structured
approach to the valuing of risky investments by determining the degree
of exposure to market risk. There appears to be two schools of thought
regarding the CAPM. On the one hand, it is argued that we should
adopt a portfolio approach to risk, and as a result, systematic risk is
what is important and individual project-specific risk should be ignored.
On the other hand, it is argued that the CAPM will allow for systematic
risk but in addition an allowance for project-specific risk should also be
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accounted for. It appears, however, that industry is making very little
use of the CAPM approach.'®

The existing strategic models of investment appraisal

Although some ‘strategic’ models have been developed with new tech-
nology projects specifically in mind, strategic aspects are equally appli-
cable to all major projects. All projects have some degree of strategic
implication. Some would argue that the decision-making process has
become more strategic as a result of the accelerating change in the
environment of contemporary organisations.!”

Although strategic models have been developed with varying degrees
of sophistication, no single model has, however, been universally
accepted, and it is left to the decision-maker to adopt whichever
approach they prefer. It is therefore essential that a ‘standard’ approach
be developed, one that can be universally applied to all major projects.

Strategic factors of an investment decision are invariably those fac-
tors that cannot easily be valued in financial terms and are, in some
cases, left out of the financial appraisal calculations. Such strategic fac-
tors, however, influence the long-term performance of a company, and
include, for example, manufacturing flexibility, creating a competitive
advantage (e.g. market leadership — being first in the market with a par-
ticular product), the ability to respond more positively to customers’
needs, environmental issues, and so on. A project becomes strategic
because it offers the potential to extend the corporate life of an organ-
isation by replacing the dead cells: a process of continuing change.'®
It is from the strategic factors that invariably the so-called competitive
advantages are derived.

Using some kind of ‘point system’ as a means to overcome problems
with the financial valuation of key strategic benefits is a potentially
rewarding means of tackling these problems. Some scoring models are
vital for strategic-level decisions and should therefore be an integral part
of the investment appraisal process. The ‘points’ or ‘score’ approach to
the valuation of strategic benefits is a possible way forward, provided
it is part of a multi-disciplinary approach (i.e. that key managers are
involved in the scoring process).

Some strategic models may be classified as ‘secondary-supportive
models’, where they give consideration to the financial issues first,
and accept a project on this basis, or, if a project does not meet the
financial acceptance criterion first time around, then a value/score is
placed on the strategic factors, which is then used to support the
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financial justification. Such models see the strategic issues as being of
a secondary-supportive nature, because they are used to ‘top-up’ the
financial appraisal. Other models, however, seem to infer that strategic
factors are more important than financial factors, and that, possibly, a
project should be accepted on strategic grounds even though it may not
satisfy the financial criteria through a conventional financial appraisal
of the project. These models can be classified as ‘primary-supportive
models’, where considerations are given to the strategic issues first, and
a project is accepted on this basis, overriding the financial appraisal. The
strategic issues are of primary importance, while the financial data acts
in a supportive role. However, a number of writers' have pointed out
the dangers of this kind of approach, in that consistent investment in
projects on strategic only grounds, which give financial returns below
the cost of capital, will result in organisations going down the road to
insolvency.

Strategic benefits are one aspect of a three-dimensional investment
profile and deserve equal consideration to the financial and risk aspects.
What is required is a ‘primary-profile model’ — one that treats strategic
benefits as a separate issue to financial appraisal and makes a serious
attempt to evaluate them in some other way; a model that is system-
atic, analytical, dynamic, and, above all, produces a meaningful strategic
profile of an investment opportunity. The model should incorporate a
systematic process to the determination of key strategic benefits looked
for in each capital investment (a function of corporate management).
It should then identify the levels of these benefits arising from such
an investment (a function of the appraisal team). Such benefits should
be analysed and a ‘value’ placed on them so that their respective impor-
tance is emphasised. The model should be adaptable, giving it a dynamic
perspective, and it should also be pragmatic.

The essential features of any new investment
appraisal model

One function of investment appraisal models is to act as a communica-
tion vehicle, where information is disseminated to those concerned with
capital budgeting proposals and investment decisions. For such models
to act effectively in this role, they must not be restricted to financial mat-
ters alone, but should give a fuller profile of the investment opportunity.
They should take into account a wider spectrum of criteria by adopting
a true multi-criterion approach. They should also incorporate the vari-
ous opinions (by way of judgmental ‘score’ values, if necessary) of the
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investment appraisal team, so that the salient details of the background
to the data used in the model are known.

Previous research work on the subject of capital investment appraisal
has, to some extent, concentrated on theoretical issues. What is now
required is a more pragmatic approach, an approach that aims at pro-
ducing a practical solution to some of the perceived problems associated
with the appraisal of capital projects.

A new approach is therefore needed, one which is pragmatic in its
concept and based on an integration into a single model of the three
main aspects of an investment decision: financial, risk, and strategic.
The model should provide a detailed profile of a proposed capital invest-
ment rather than produce a single, sometimes arbitrary, figure on which
an investment decision is made. Improved performance is achieved
when executives combine rational analysis with intuitive synthesis?’; in
other words, the ‘decision process’ of any new model is important. It is
also important that any new project justification model should include
how the risk issue should be treated, and how the intangible benefits for
the investment are to be measured.

It is also essential that any new model involves a management
team approach with the participation of key functional managers.
Such an approach is well recognised for stimulating commitment and
achieving more optimal decisions than an individualistic managerial
approach. It has been argued that small groups are natural structures
and superb agencies for solving problems.?! It is interesting to note the
differences between MBA students (with relatively little experience) and
senior managers (with a significant amount of experience) as discovered
by Fredrickson? in relation to strategic decision-making. Fredrickson’s
research indicated that the executives preferred to involve people who
as a group provided significant expertise in many areas. The students
wanted to restrict participation in the strategic decision to only pro-
duction personnel, but the executives saw the decision as requiring
input from individuals with knowledge of a variety of functional and
speciality areas.

This therefore suggests that experience favours a multi-disciplinary
approach to strategic decision-making. An organisation must be ‘agile’
enough to function across organisational boundaries.>® Using a multi-
discipline approach creates a much wider knowledge base regarding
each investment proposal.

Drawing on the performance management literature, two areas are
particularly interesting in the context of this book — economic value
added and the balanced scorecard.
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Economic Value Added (EVA®)?* is a financial performance measure.
The aim of EVA® is to measure the increase in shareholder wealth and
is achieved through the economic value added, which is defined as
accounting profit less a charge for capital employed. Accounting profit
is not defined in the conventional way. The EVA® model requires some
accounting adjustments (164 performance measurement issues have
been identified but addressing some 20-25 key issues in detail may only
be necessary, with as few as 5-10 key adjustments being made in some
cases) to be made to the conventional profit figure. The charge for capital
is based on a blend of the after-tax cost of debt and equity. In the target
proportions, each would plan to employ rather than the actual mix each
actually uses year-by-year. It is argued by Stewart® that, by subtracting
the cost of capital, EVA® automatically sets aside a return sufficient to
recover the value of the capital that has been or will be invested. The cost
of equity takes into account market-based risk for the company through
the use of the CAPM. EVA® comes somewhere between conventional
historical accounting and the NPV (future cashflow) approach. EVA®
is, in some respects, similar to the idea of ‘residual income’. It, how-
ever, possibly differs in that it takes on a more motivational aspect and
attempts to reduce the ease of managerial manipulation. As a measure of
performance, it aims to motivate managers to create shareholder value.
Through the ‘accounting adjustments’ required to arrive at a ‘clean sur-
plus’ view of accounting profit, it reduces the opportunity for managers
to manipulate the figures.

The notion of economic value is at the heart of maximising share-
holder wealth. Any investment appraisal model therefore needs to
measure the increase in future economic value that a project has to offer.
That value can be measured, in some respects, by the increase in earn-
ings above the true cost of capital that a project is expected to achieve
during its economic life. It is the net DCF from a project and represents
the increase in wealth available to the shareholders that will be reflected
in the growth in dividends and share values.

The Balanced Scorecard developed by Kaplan and Norton?® takes on
a wider perspective to performance measurement than just financial
measurement. It is a multi-dimensional performance measure, taking
into account the finance, customer, internal business process, and learn-
ing and growth perspectives, and linking them to business strategy.
In fact, one of its greatest strengths is its emphasis on providing a link
between performance measurement and business strategy. The fact that
it highlights the importance of other, non-financial measures and pro-
vides a ‘judgmental/subjective’ framework for linking them to business
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strategy is of particular relevance to establishing support for a new
investment appraisal model that takes on both a multi-dimensional and
multi-attribute approach.

Both EVA® and the Balanced Scorecard are ‘interesting’ from the
perspective of this book in that they emphasise the importance of
the ‘process’ aspect of any model and take a much wider ‘view’ than
conventional models.

A judgmental approach

Of necessity, any new investment appraisal model will incorporate
aspects that will be subjective and judgmental, but it is only by taking
this wider approach that we can obtain a broader profile of an invest-
ment opportunity. Although conventional economic models, used to
appraise capital projects, have been refined over the years, they are still
based on data that, in some cases, is subjectively arrived at and are there-
fore no more accurate than taking a judgmental approach. Decision-
making is, in itself, subjective, relying on a manager’s life experiences,
cognitive feelings, perceptions, and subjective assessments.?’ Intuitive
judgement appears to have a significant influence when making strate-
gic investment decisions. If we can express opinions, views, and so on, in
actual judgmental values (numbers), we can readily compare one value
against another. Although any process in doing this will be more of
an art than a science, it does help in bridging the gap between lim-
ited objective knowledge and the pressing needs of managers for better
information.

Where views and opinions, which naturally require judgmental val-
ues, are required from a number of managers, there are three generally
accepted models of determining a consensus or near consensus opin-
ion (consensus — general agreement in the opinions held by all or most
group members?®).

(i) Group discussion model, where managers meet, exchange their views,
and come up with a group judgmental value. The idea is that dis-
cussion will take place until all managers are persuaded to accept a
single consensus value through argument and persuasion. The dan-
ger of this approach is that individual managers may be influenced
by over dominant group members, and an individual manager’s
view will not be recorded. While it is important that a group dis-
cussion takes place, where the expertise of individual managers can
be tapped and opinions voiced, it is also important that a manager’s
individual ‘opinion’ is respected and taken into account.
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(i)

(iii)

Pooling of individual values model, where managers are asked indi-
vidually to supply their judgmental values. These values are then
combined in some way to arrive at a single value. This model suf-
fers from the fact that a group member is only given one chance
at producing estimated ‘values’, without the recourse to either the
knowledge and expertise of other group members or knowing what
other ‘values’ exist. Under this approach, obtaining wide variances
in the judgmental values produced is, in some cases, inevitable,
which leads to the problem of devising some form of consensus
interpretation.
The Delphi model, where individual managers (experts), who form
the Delphi panel, are asked to supply their own judgmental val-
ues, opinions, and assumptions on certain issues. The responses
obtained from the initial request are then reviewed by a group
facilitator, and the feedback is given to managers for their further
consideration and appraisal until a near consensus (‘a gathering
of individual evaluations around a median response, with mini-
mal divergence”®) value is reached - usually using some kind of
weighted average approach. A group consensus is usually deter-
mined using the inter-quartile range (the distance between the first
and third quartiles of a distribution — the middle 50%) of values for
each individual item being considered. Extreme values — those in
the upper and lower quartile ranges — are reviewed again, and each
manager, suggesting a value in these outermost limits, is asked to
justify their position. These justifications are then sent to all other
members of the panel for further consideration of their own posi-
tion. Sometimes, these extreme values may be excluded from the
model. This procedure usually involves three to five Delphi probes
(rounds of questionnaires, etc.) before a consensus is achieved.

The whole idea is that, through repeated probes, a convergence
of values and opinions will take place around a new median, with
very little dispersement. These values are then used to calculate
what may be termed a ‘correct’ or ‘true’ value. The calculation of
this ‘correct’ or ‘true’ value may, however, present a problem, as one
is faced with taking either an arithmetic average or some kind of
weighted average (where individual weights are allocated for each
member of the Delphi panel) of the values. These weights could be
based on experience or knowledge of how a particular member has
reacted to similar situations in the past or based on their known
level of expertise, and so on.

It is essential that the group or team facilitator has a good knowl-
edge of group decision-making and is completely impartial, as a
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danger of this approach is that the person in this position has
the opportunity, through controlled feedback, to manipulate future
responses by the way in which new questions and reported reac-
tions are phrased, and so on. It has been argued that this person
inevitably influences the quality and usefulness of the responses
they receive and that rather than viewing this person as a bland
figure of enviable sterility, we might better consider their role
as a creator, for create they do, rightly or wrongly, poorly or
well.3! Some argue that the danger and possibility of manipula-
tion, intentional or otherwise, is, in the case of a decision Delphi,
extreme.*

The Delphi model is especially suited to intuitive judgements
where reliable objective data is impossible or difficult to obtain.
Under this model, managers never meet to discuss their individual
views but interact through a group facilitator using the media of
telephone, written statements, or questionnaires. Responses from
members of the panel are therefore anonymous, thus allowing any
manager, who is a member of the panel, to change their posi-
tion without embarrassment. It has, however, been suggested that
in some circumstances the use of ‘quasi-anonymity’ under which
the participants in the panel are named from the very begin-
ning may be appropriate, but their statements, argumentation, and
comments, of course, still remain anonymous.

It is assumed that each manager is an ‘expert’ in their own field
of management and can therefore give an informed opinion. This
approach is said to reduce the undesirable aspects of group inter-
action which are identified as disproportionate weighting of views
solely due to the force of dominant individuals and the so-called
bandwagon effect. The Delphi model is therefore particularly use-
ful where decisions are made in an environment that has strong
political or emotional tendencies.

The Delphi approach has been classified into ‘classical’, ‘policy’,
and ‘decision’ Delphi. In theory, the basic Delphi approach (called
the ‘classical’ Delphi) aims to achieve a consensus through the
unbiased opinion of experts, the ‘policy’ Delphi aims to define and
differentiate views using lobbyists, while the ‘decision’ Delphi aims
to prepare and support decisions. In practice, these strict classifi-
cations are very rarely achieved with a combination of each being
used. The Delphi approach to decision-making has recently been
shown to be useful in many situations, for example in the defin-
ing of computer information needs for small businesses, setting
priorities for the IT industry, making project funding decisions at
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a national charity, and identifying critical issues and problems in
technology education. The use of this approach in the field of capi-
tal investment appraisal is an interesting and potentially rewarding
proposition.

The use of a judgmental approach to decision-making is endorsed by
many academics.®* Judgement, especially in connection with a project’s
strategic and risk issues, can be analysed and quantified. Kotler** argues
that the quantification of judgements yields several important benefits
in problem solving. The benefits identified are as follows: (i) managers
who express their judgements numerically tend to give more serious
thought to the problem, especially if the numbers are a matter of
record, (ii) quantification helps pinpoint the extent and importance of
managerial differences, (iii) in some cases, due to the lack of ‘objective’
data, many decision models probably cannot be used if ‘judgmental’
data was not accepted. Judgmental models also make it easier to quan-
tify subjective appraisal. Quantifying judgmental uncertainty tends to
reduce ambiguity.

Judgmental heuristics under uncertainty

There is a general belief that if a person is made aware (possibly
through recent familiarity) of a particular kind of risk, this will influ-
ence their perception of the risk impact and probability values for any
future similar risk. For example, knowing that a train has just crashed
killing 100 people will increase, in the mind of the individual, the
awareness of train accidents and their possible impact. In such cases,
individuals will perceive a higher risk impact and probability value than
would statistically be correct. It may be that the statistical probabil-
ity, based on previous data, shows, for example, that the likelihood
of such an event is 1:1,000,000 (train journeys) and that the average
number of deaths from such an accident is two, but, asked the ques-
tion just after such an event has occurred, then the probability of an
accident would be seen to be much higher and the impact (as mea-
sured by the number of deaths) much greater. In such a case, the
perception of risk would be over accentuated. This type of judgmental
heuristic is generally known as ‘availability’, where probability and
impact values are influenced by the ease with which the instance or
occurrence can be brought to mind. Pre-empting such thought pro-
cesses by asking managers to look for a particular type of risk, having
informed them of what the specific risk is, in a project may also have
this kind of influencing effect. It is therefore important that any risk
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assessment procedure should take into account possible judgmental
heuristic biases.

The consensus outcome

Although the consensus-performance literature is inconclusive in its
findings, there is some evidence to reinforce the view that interaction
and participation of senior functional managers in group decision-
making generally lead to greater commitment and, as a result, increased
effectiveness. It has also been shown that demographic heterogeneity
and homogeneity in the structure of management groups interact differ-
ently in the determination of group consensus outcomes. Furthermore,
it has been shown that organisational demography is an important,
causal variable that affects a number of intervening variables and pro-
cesses and, through them, a number of organisational outcomes. There
is also some evidence to suggest that the demographic characteristics of
a group will influence the consensus outcome of that group. So, not
only are we concerned with the functional disciplines (e.g. Finance,
IT specialists, Production, and Marketing) of group members, but we
are also concerned with the ‘other’ demographic characteristics (basic
social attributes) that group members may possess. In many cases, while
a company will make a conscious decision as to the functional areas
of managerial responsibilities (and the skill levels required to carry out
such duties), the broader demographic heterogeneity or homogeneity
of the management group/team is often just allowed to evolve. It is
therefore important for any judgmental model to be structured in a
way that takes into account the demographic diversity of management
team structures. While the ‘consensus outcome’ from a management
team will influence the effectiveness of that team, the ‘consensus pro-
cess’ (the process by which a consensus is reached) plays an important
part in maximising this effectiveness. The process of arriving at a man-
agement team consensus is therefore important, as it will influence the
quality of the consensus outcome.

In creating any new investment appraisal model, which involves a
team approach and therefore makes use of group decisions, it is impor-
tant that the procedure does not allow the process of ‘groupthink’® to
develop. Groupthink epitomises the situation where individual group
members are more concerned with gaining the approval of other group
members rather than seeking sound solutions to the problem being
investigated. Individual member loyalty to the group is seen as of prime
importance, with members avoiding controversial issues and being
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reluctant to question unsubstantiated arguments. This creates a feeling
of group solidarity but prevents members from discussing the real issues
involved. Only a superficial examination of the facts is undertaken with
a limited exploration of the issues and risks involved. Groupthink has
been described as a deterioration of mental efficiency, reality testing, and
moral judgement that results from in-group pressures.*® This in-group
pressure is one of conformity, where group members wish to remain
amiable with each other, reassuring a sense of solidarity and concur-
rence on all matters. Any member who may step out of line is soon
brought back into the fold. It appears that certain groups, because of
their structure, are more prone to groupthink than others. Groupthink
may well be a natural phenomenon and could therefore exist from the
very creation of a group. The important thing is that groupthink is
recognised where it exists and that steps are taken to reduce its influence
within the group. Without fully exploring the risks and strategic bene-
fits of an investment proposal, management will be unable to make an
informed decision, and allowing groupthink to develop will be one way
of restricting the information-seeking exercise.

While conflict between the various managerial functions may exist
in many organisations, it is important that it is maintained at a con-
structive ‘level of tension’, in order to ensure group effectiveness and
efficiency, with managers still strongly expressing their own points of
view. Conflict should therefore be maintained at a controllable level.
Controlled conflict is one way of avoiding groupthink.

In the next three chapters, we look in depth at the problems managers
are facing in the appraisal of ICT projects, identifying the weaknesses of
the traditional models, and approaches to investment appraisal. This
leads us to the development of the FAP model and its recommendation
as a pragmatic solution to the various problems, not only with respect
to ICT projects but to all medium to large-scale capital investments.



2

The Perception That ICT Projects
Are Different

The importance of investing in ICT cannot be over emphasised.! ICT
consists of all technical means to handle information and aid com-
munication, including computer and network hardware and software.?
Recent research emphasises the strategic importance of new technology
or infrastructure, for example computer systems projects, with 70% of
survey respondents having experience of the appraisal of such projects.’
Now, more than ever, effective business strategy centres on aggressive,
efficient use of information technology.* Expenditure on ICT projects
has been growing at a rapid pace over the past two decades, while
investment in non-ICT projects (other than commercial real estate)
has, in comparison, been in decline. Despite the global downturn, ICT
is the world’s fastest-growing international industry.’ The appraisal of
ICT projects, however, continues to present a problem. ICT projects are
multidimensional constructs requiring a multidimensional approach to
their appraisal.®

This chapter reports on research’ into current ICT and non-ICT
appraisal practices of trading organisations in the Czech Republic, look-
ing specifically at the perception of ICT projects being ‘different’ and the
current financial and risk appraisal models used. If one accepts that ICT
projects are no different from non-ICT projects, then it could be argued
that the appraisal models used should be the same. On the other hand,
if ICT projects were very ‘different’, then the conventional appraisal
models may be inadequate.®

Background

As a result of the perceived deficiency in the conventional financial
(e.g. NPV, IRR, and PB) and risk appraisal models to incorporate some
important factors involved in the justification of new technology capital
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projects and the increasing complexity of such projects, a number of
multi-attribute appraisal methodologies, incorporating weighting and
multi-attribute utility theory, have been developed to look at such
projects in a more sophisticated way.

Any new multi-criteria ICT investment appraisal model should
include not only the financial consequences of the investment but also
the non-financial data and risk factors.” Such an approach should not
only include the financial data but also present the risks according to a
number of categories and give a score value to the non-financial cri-
teria, presenting the data in an investment profile,'° as proposed in
the FAP model."! In Chapter 11, we introduce an ‘IT score’ as a fourth
dimension to the FAP model as a way of selecting the most appropriate
supplier(s) of ICT software and hardware. It is also important that any
new approach to the appraisal of ICT capital investments should include
a more strategic view of such investments.!?

Option theory, which emanated from the financial/securities mar-
kets, is now seen as applicable not only to financial investments but
also to investments in real assets.!*> Three notable examples would be
(i) the option to make follow-on investments (a growth option) if the
immediate investment project succeeds, (ii) the option to abandon
the project (an abandonment option) and sell the project’s assets, and
(iii) the option to wait and learn (a deferment option) before investing.
While option valuation models'* have been developed for the finan-
cial/securities markets, they are not seen by all managers as directly
applicable to ICT capital investments. It is also argued that some man-
agers may not be able to use some option valuation models because of
their mathematical complexity'® - even if the financial data required
by such models is available. While some, who put forward tools for
quantifying some option values, argue that it is a certain philosophy
of project management — more so than precise quantification — that
comprises the essence of options thinking.'

In support of the conventional financial models, it has been shown,
through a case study,’” how previously unquantifiable intangible bene-
fits can be valued and included in the NPV calculations. It is also shown
how cashflow uncertainty and risks can be included in the economic
model through the use of probability theory and sensitivity analysis.

The literature suggests that ICT investments differ, in many respects,
from non-ICT capital investments and that, as a result, possibly their
appraisal should be different. It is argued that information technology
investment is different, because information technology is different.'s
It has been argued that IT projects (including systems development
projects and enterprise resource planning systems) have a number of
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distinctive characteristics!” and that conventional economic appraisal
models are inappropriate, because information technology projects are
different from other, more traditional cost-saving projects.?’ ICT invest-
ments are perceived to produce a greater contribution towards increased
productivity than non-ICT capital investments.>! However, there are
those who argue that there is a lot of hype about ICT that can cloud
the decision-making process.??

The appraisal of ICT (as with IS/IT) projects is not without its prob-
lems; costs and benefits are difficult to identify and quantify in financial
terms, and intangible benefits may be significant.?®* There are those who
argue that there are hidden costs with IT projects that are underes-
timated or left out of the appraisal altogether,>* which supports the
argument that ICT projects have hidden costs and intangible bene-
fits that are not captured by conventional financial appraisal models.?®
Such investments are said to present operational difficulties, which
are not present in the more traditional capital projects.>® Two signifi-
cant differences of IT investments, which have been put forward, are
(i) IT involves a wide range of strategic benefits that are hard to quantify
and (ii) circumstances surrounding IT investment criteria are subject to
increasingly rapid change.?”

IT projects are said to present a different risk profile.?® A case-study
research? (which we discuss in great detail in Chapter 11) identifies the
following risk factors as being important to a professional organisation
when appraising an ICT capital project: failure of system to function as
planned, losing or corrupting data during conversion, delay of system
coming on line, misunderstanding of bespoke programming require-
ments between the professional body and its suppliers, and possible
conflict over user acceptance of new IT skill requirements. A cross-
industry survey*® confirms important ICT risk characteristics as mis-
understanding of system specification between technology experts and
non-technical users, availability of required skills, planning timescale,
demands of customer, information quality, project complexity, and
quality of supplier. While some of the risk factors are similar to those
that would be incurred with non-ICT projects, there are clearly those
that are specific to ICT projects.

There is also the suggestion that the strategic nature of IT projects
offers such benefits as improved productivity and performance, com-
petitive advantages, assistance in the development of new businesses,
improvement in organising and managing firms, and development of
new business.3! IT projects are perceived to be ‘distinctive’ in that they
are an enabler to the creation of new ventures and support for business
change.?? In fact, it is argued that the benefits from ICT are more to do
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with business change than the technology itself.>* ICT projects are said
to offer a competitive advantage in a global economy.** ICT has more
of a global perspective than some non-ICT projects, and even in (if not,
as a result of) the current global recession, there is acceleration in the
transition to a global digital marketplace.®

The literature therefore supports the view that ICT capital projects are
different in four main respects: (i) cashflow ascertainment, (ii) project-
specific risk, (iii) strategic relevance, and (iv) appraisal difficulties.

In both theory and practice, the term ‘ICT evaluation’ has a multi-
tude of meanings. In this book, we use the term ‘appraisal’ to refer to
the initial process of project justification (the procedure prior to the
investment decision), while the term ‘evaluation’ relates to an ongo-
ing post-investment exercise, a post-implementation review of achieved
benefits.?® Appraisals are necessary to assist practitioners in determining
which projects are appropriate (and should therefore be accepted) and
which projects are inappropriate and should be rejected.?”

In this chapter, we look specifically at whether there are perceived
differences between ICT and non-ICT projects as the literature suggests
and at the appraisal methods currently used by Czech Republic organisa-
tions in project selection with the aim of determining if these differences
(if any) have an influence on the models used. We therefore focus on
two research questions:

1. ‘Is there a perceived difference between ICT and non-ICT projects?’ —
looking at four of the issues raised in the literature, strategic
relevance, appraisal difficulties, project-specific risk, and cashflow
ascertainment.

2. ‘Are the appraisal models, and their levels of importance, used
in both ICT and non-ICT project appraisals the same?’ — looking
specifically at the financial models and the assessment of project
specific risk.

We also look at the reasons for not carrying out a formal appraisal of
all ICT and non-ICT projects. This research should help to determine if
the current conventional appraisal models are adequate to appraise ICT
capital projects.

Research methodology

A factual and attitudinal postal survey was conducted involving 625
organisations based in the Czech Republic. Eighty-one valid responses
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were received giving a response rate of 13%. This response rate, although
low, is in line with earlier surveys of this kind.*® The respondents
comprised of 46 chief financial officers, 12 chief executive officers, 13
IT/administration managers, and 8 other managers from a range of areas
of responsibility (2 respondents did not state their area of responsibility).
The respondents had worked an average of 12 years with their current
employer.

The object of the survey was the identification of current practices
in respect of the appraisal of both ICT and non-ICT projects and the
opinions of senior executives on a number of important issues regard-
ing such practices. Here we focus on the issues relating to ICT projects
being ‘different’ from non-ICT projects. This is the only survey to simul-
taneously address the appraisal issues concerning both ICT and non-ICT
projects in the Czech Republic. The survey design is based on the UK
questionnaire as reported in Chapter 3. The advantages and disadvan-
tages of this type of survey are well known, but it still provides a useful
data collection tool.*

The questionnaire was divided into four parts together with a brief
introduction by the researcher and the prominent display of the partic-
ipating university’s logo. The prominent display of university affiliation
was made to highlight the academic importance of the research as
distinct from a ‘commercial/trade’ survey.

Part 1 of the survey consisted of questions aimed at identifying impor-
tant characteristics of the respondents and their organisations. It was
also aimed at identifying the type of ICT investments made in the last
ten years and the investment appraisal policies of each organisation
with regard to ICT and non-ICT projects.

Part 2 of the questionnaire consisted of questions concerning the
most recent ICT project appraised by their organisation. This part of
the survey was aimed at identifying the size of project, team involve-
ment, assessment of financial costs and benefits, project-specific risk,
and strategic aspects of the project.

Part 3 of the questionnaire consisted of questions concerning the
most recent non-ICT project appraised by the organisation of which the
respondent was familiar.

Part 4 of the questionnaire consisted of a number of statements on
a wide range of topics relating to the appraisal of ICT projects and
investment appraisals in general. The respondents were asked to agree or
disagree with each statement based on their own experience and in so
far as it may reflect their organisation’s investment policies. A Likert-
type scale of 1 to 4 was used. The possible responses offered were
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‘strongly agree’ and ‘agree’ for a positive response and ‘disagree’ and
‘strongly disagree’ reflecting a negative response. It was decided to use
a four-point scale to avoid the possible tendency for some respondents’
to take a middle-line approach. Support for an ‘even’ (without a centre
point) scale is given in the literature.*’

Research results and discussion

We look first at the perceived differences between ICT and non-ICT
projects. We then examine the various economic and risk models used
in their appraisal, together with strategic assessment, in order to deter-
mine if such differences affect the investment appraisal models used or
their levels of importance.

The perceived differences between ICT and non-ICT

capital projects

We now look at the perceived differences between ICT and non-ICT
capital projects as revealed by the respondents’ answers to four of the
statements posed in the survey document. Respondents completed this
part of the questionnaire based ‘on their own experience and in so far
as it may reflect their organisation’s investment policies’.

IT projects are accepted because they are an essential part of corpo-
rate strategy.*! The literature also points to the view that the strategic
importance of ICT, for some organisations, is low.*> From our research,
the strategic importance of investing in ICT projects is, however, not
in dispute. Eighty-five per cent of those respondents who expressed
an opinion stated that their organisation either formally or informally
assessed the strategic aspects of such investments. It is whether such
projects are deemed more strategically important than some non-ICT
projects that may be an issue. As shown in Table 2.1, the respondents’
opinions (mean 2.8442) to the statement, ‘Investing in ICT projects
has more of a strategic bias than some other capital projects’, suggest
that there is agreement with this statement. Sixty-nine per cent of the
respondents agreed with this statement; 16% ‘strongly agreed’, while no
respondent actually ‘strongly disagreed’. In addition, from a question on
strategic appraisal, we discovered that a larger number of organisations
assessed the strategic implications from investing in ICT projects (85%
of respondents) than non-ICT projects (76% of respondents). On this
basis, it could be argued that ICT projects are seen to be more strategi-
cally important than some non-ICT projects, and as a result perceived
to be ‘different’.
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Table 2.1 Opinion statements

Statement a b [¢ d mean

Investing in ICT projects has more of 12 41 24 0 2.8442
a strategic bias than some other
capital projects

Evaluating (appraising) investments 11 48 16 1 2.9079
in ICT projects poses a number of
problems that investing in ‘other’
assets does not

Investing in ICT projects presents 8 31 37 1 2.5974
a higher level of risk than
investments in more traditional
capital projects

Projected cashflows from ICT projects 14 44 15 4 2.8831
are more difficult to determine than
those in respect of investments in
non-ICT capital projects

Note: Level of agreement with each statement: a =‘strongly agree’; b= ‘agree’; c =‘disagree’;
and d = ‘strongly disagree’.

The argument that ICT capital investments are perceived to be differ-
ent and pose unique appraisal problems is supported by the positive
agreement (mean 2.9079) to the statement, ‘Evaluating (appraising)
investments in ICT projects poses a number of problems that investing
in “other” assets does not present’ (Table 2.1). Seventy-eight per cent of
the respondents (who expressed an opinion) agreed with this statement;
14% ‘strongly agreed’; while only one respondent ‘strongly disagreed’.
Although a large number of respondents agree with the assumption that
ICT projects pose a number of unique problems, it is not clear how sig-
nificant these ‘problems’ are. However, the perception of a ‘difference’
between ICT and non-ICT projects is clearly indicated. These ‘problems’
stem from the fact that ICT investments have outcomes that are usually
difficult to foresee, difficult to estimate, and even harder to express in
quantifiable terms.*?

Support (although at a low level) is also shown with regard to the
perception of project risk in respect of ICT projects, in that a posi-
tive response (mean 2.5974) was given to the statement, ‘Investing in
ICT projects presents a higher level of risk than investments in more
traditional capital projects’ (Table 2.1). The results show that 51% of
respondents gave a positive answer, with 10% strongly agreeing to the
statement, while only one respondent ‘strongly disagreed’. This supports
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the view that IT projects incorporate many different types of risk, which
are difficult to identify at the appraisal stage,** again indicating that ICT
projects are perceived to be different.

The belief that the identification of cashflows from ICT projects is
difficult to determine is evidenced by the positive (mean 2.8831) reply
to the statement, ‘Projected cashflows from ICT projects are more dif-
ficult to determine than those in respect of investments in non-ICT
capital projects’ (Table 2.1). Seventy-five per cent of the respondents
agreed with this statement of which 18% ‘strongly agreed’, with only
5% strongly disagreeing. It may not be possible to anticipate all poten-
tial IT/IS benefits at the appraisal stage.*® As technology becomes
more sophisticated, we can safely say that we may never have a total
understanding of the full range of costs and benefits of information
technology.* It is also argued that some benefits from investing in IT are
more associated with business change than the technology itself.*

Whether the perceived difficulty in cashflow identification from ICT
projects supports the view that ICT projects are ‘different’ is debatable,
as other non-ICT projects (e.g., investments in advanced manufacturing
technology (AMT)) present similar cashflow identification problems.*
It may be, however, that advanced technology (AT) projects in general
are significantly different from non-AT projects. However, the fact that
ICT projects are seen as ‘change enablers’ may suggest that ICT projects
are different. AMT projects are usually plant specific, while ICT projects
have a much wider organisational (and global) spread. With respect to
ICT supply-chain projects, these, in some cases, link a number of organ-
isations together. On this basis, we would argue that ICT projects are
perceived to be different.

Financial, risk, and strategic assessment of ICT and non-ICT
projects

We now look at the various models and approaches, used by the
responding organisations to our research, in the appraisal of both
ICT and non-ICT projects, with the aim of identifying any significant
variations that would support the view that ICT projects are different.

From a question on formal guidelines, our research shows that a larger
number of organisations are shown to have formal guidelines for non-
ICT projects (n=>535) than ICT projects (n =46). Forty-six organisations
(i.e. all those who had formal guidelines for ICT projects) had formal
guidelines for both IT and non-ICT projects. Eleven (24%) stated that
these guidelines were not the same for both types of projects. This
indicates a difference between ICT and non-ICT projects.
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Table 2.2 Reasons given for not carrying out a formal appraisal of all ICT and
non-ICT projects

Reason ICT projects Non-ICT projects
n=28) n=22)

(n) % (n) %
Project value and size 19 67.9 15 68.2
Operational urgency 16 57.1 12 54.5
Insufficient time and choice 9 32.1 5 22.7
Mandatory projects 7 25.0 4 18.2
Replacement projects 2 7.1 4 18.2
Other (no further details given) 2 7.1 0 0

Note: (i) Thirty-one respondents did not carry out a formal appraisal of all ICT projects. Three
respondents’ did not give any reason why (ii) Twenty-seven respondents did not carry out a
formal appraisal of all non-ICT projects. Five respondents’ did not give any reason why.

A larger number of organisations conducted a formal appraisal of all
non-ICT projects (62%) than all ICT projects (60%). The reasons given
for not appraising all projects are shown in Table 2.2. The two main rea-
sons given are (i) Project value and size, 67.9% ICT projects and 68.2%
non-ICT projects and (ii) Operational urgency, 57.1% ICT projects and
54.5% non-ICT projects. Insufficient time and choice is seen to be higher
with respect to ICT projects at 32.1% compared with 22.7% for non-ICT
projects. This difference is not significant (the z-score is 0.7361). The
p-value is 0.4593. The result is not significant at p <0.05. Mandatory
projects and replacement projects are low down on the scale of reasons
for not appraising all ICT or non-ICT projects. From Table 2.2, it can be
clearly seen that there is no significant difference between the reasons
given for either ICT or non-ICT projects.

The importance of the financial appraisal of information technology
projects is well stated in the IT, information management, and financial
literature.* While each financial model aims at assessing the ‘acceptabil-
ity’ of a project, each looks at ‘acceptability’ from a different perspective,
and consequently some models are not merely substitutes for others.
Acceptability can be viewed from a ‘value’ perspective, in which case
the NPV is the most appropriate model to use. Both the IRR and ARR
are more a measure of performance and reward criteria, while the PB
aims to measure project liquidity. The perceived weaknesses of some of
these models have resulted in the development of ‘modified’ models,
such as the MIRR, the profitability index (PI), and the discounted pay-
back (DPB). While some of the models used (i.e. NPV) are supported



30 The Application of the FAP Model to ICT Projects

Table 2.3 Financial models used in appraising both ICT and non-ICT projects

ICT projects Non-ICT projects
Model (n) Ranking Model (n) Ranking
DPB + PB* 66 3.4921 DPB + PB* 65 3.5968
PB 48 2.5397 PB 46 2.5645
NPV 29 1.4127 NPV 25 1.2097
ROI/ARR 24 1.1587 DPB 19 1.0323
DPB 18 0.9524 IRR +MIRR* 20 0.8710
IRR 14 0.5397 ROI/ARR 18 0.8710
IRR + MIRR* 14 0.5397 IRR 17 0.7419
Other 5 0.2222 Other 5 0.2581
PI 5 0.1746 PI 5 0.1935
MIRR 0 0 MIRR 3 0.1290

Note: *The description refers to a combination of related models. Two respondents did not
give a ranking to the models they used. Seven ICT and six non-ICT respondents used both
the PB and DPB.

by academics, other more pragmatic models (i.e. PB) are favoured by
practitioners.

The PB model of investment appraisal continues to be the one most
favoured by organisations (Table 2.3). This supports the earlier find-
ings which reported that the PB was the most frequently used model
of investment appraisal in respect of new technology projects in the
United Kingdom, the United States, and Czech Republic.>® DPB plus PB
ranked first (3.4921) with respect to ICT projects and first (3.5968) with
respect to non-ICT projects. In agreement with many academics, the
NPV was ranked above the IRR. The NPV was ranked second with regard
to both types of projects (ICT rank value 1.4127, non-ICT rank value
1.2097). There is no significant difference (using non-parametric rank-
ing analysis) between the various financial models used with respect to
ICT or non-ICT projects, although the Return on Investment (ROI)/ARR
has a slightly higher ranking of fourth (1.1587) with respect to ICT
projects than sixth (0.8710) for non-ICT projects. This difference is not
significant. (The z-score is 1.0632. The p-value is 0.28914. The result is
not significant at p <0.05.) This would indicate that, as far as financial
appraisal is concerned, there is no significant difference between ICT
and non-ICT projects. This is contrary to earlier reports®! in the litera-
ture, which suggests that there is a difference in the financial models
used in ICT and non-ICT project appraisals. These earlier findings show
that more sophisticated models (such as NPV and IRR) are being used in
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respect of non-ICT projects and less sophisticated models (such as PB)
being used for ICT projects.

The literature points to the fact that risk assessment with respect
to ICT projects is possibly more important than the financial
justification.’? Financial theory argues that the most appropriate mea-
sure of investment risk is obtained by measuring the variance in earn-
ings. This may be appropriate for measuring equity risk, but in practice,
with respect to capital investments, models that are more pragmatic are
used such as the PB and sensitivity analysis.

Several models are used in industry to identify and assess the level
of perceived project risk. Some aim to identify risk (primarily from a
financial perspective); others aim to allow for risk, while others aim to
achieve both functions. Among the more well-known are the PB, sensi-
tivity analysis, probability analysis (e.g. decision trees), adjustment of
the hurdle rate, discount rate, or required PB period, CE-v, CAPM, and
option theory.

Our research shows that the most popular method by far of assessing
project risk is shown to be PB, used by 30 (94% of those that assessed
risk in respect of ICT projects) organisations with respect to ICT projects
and 34 (97% of those that assessed risk in respect of non-ICT projects)
for non-ICT projects (Table 2.4). PB, as a pragmatic model for assessing
risk, only measures time risk.>* Other models such as sensitivity analysis,
probability analysis, and option theory are shown to have very limited
use. The three most popular methods for taking risk into account were,
(a) adjusting the discount rate used for the NPV, (b) adjusting the hur-
dle rate with respect to the IRR, or (c) adjusting the required PB period.
No use was made of either the CAPM or the CE approach. Sixteen organ-
isations treated risk as a separate issue with respect to ICT projects, while
the figure was 12 for non-ICT projects; this difference is not significant.
(The z-score is —0.4446. The p-value is 0.65994. The result is not signifi-
cant at p <0.05.) Nine organisations did not adjust for risk with respect
to ICT projects, while the figure was five for non-ICT projects; this dif-
ference is not significant. (The z-score is 0.4446. The p-value is 0.65994.
The result is not significant at p < 0.05.) The figures show that there is no
significant difference in the treatment of risk between ICT and non-ICT
projects.

The strategic importance of investing in new technology projects
cannot be over emphasised.’* ICT investment offers the potential to
gain a competitive advantage.*® As highlighted earlier in the chapter, a
larger number of organisations assessed the strategic implications from
investing in ICT projects (85%) than non-ICT projects (76%). This is



32 The Application of the FAP Model to ICT Projects

Table 2.4 Methods used to assess and/or take account of risk: ICT and non-ICT
projects

Method ICT  Non-ICT
(n) ()

Risk assessment: (ICT 32 organisations; non-ICT 35 organisations)

Sensitivity analysis 1 6
Payback 30 34
Probability analysis (i.e. decision trees) 2 1
Option theory 0 0

Taking risk into account: (ICT 16 organisations; non-ICT 20
organisations)

Adjust hurdle rate (IRR)

Adjust discount rate used

Adjust required PB period

Capital asset pricing model

CE approach

Other

Do not adjust for risk and/or treat risk as a separate issue: (ICT 25

organisations; non-ICT 17 organisations)

Do not adjust for risk 9 5
Treat risk as a separate issue 16 12

—_

O O wo w
w oo o~

Note: It appears that a greater number of organisations formally assess risk (ICT = 32; non-ICT
n=235) than those that take project risk into account (ICT n = 16; non-ICT n = 20).

an interesting finding in that, as we have seen no significant difference
in respect of the financial and risk models used in the appraisal of ICT
and non-ICT projects, this strategic ‘difference’ is important, as it may
suggest that strategic aspects override the more conventional appraisal
models. There is no doubt that strategic ‘value’ must be included in
the appraisal process of information technology projects.>® Our research
suggests that ICT projects may be more strategically important than
some non-ICT projects, indicating a difference between the two types
of projects.

Conclusion

The importance of ICT investments cannot be over emphasised. The
appraisal and justification of such projects is, however, presenting great
difficulties, as a result of cashflow uncertainties, high project-specific
risk, and strategic influences. One of the frequent claims postulated in
the literature is that ICT projects are ‘different’ and as such should be
appraised differently to non-ICT projects. This research set out to test
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this claim. ICT investments are seen by some to be different in that ICT
per se is different.

This is the only survey to simultaneously address the appraisal issues
concerning both ICT and non-ICT projects in the Czech Republic. The
research, based on this unique survey, gives support to the view that
ICT projects are different, especially in the following areas identified
in the literature: (i) the cashflows from ICT projects are more diffi-
cult to determine than some non-ICT projects, (ii) ICT projects have
a higher level of risk than more traditional capital investments, (iii) the
appraisal of ICT projects presents greater uncertainties and difficulties,
and (iv) ICT projects are seen to be more strategically important than
non-ICT projects.

From the empirical evidence, we conclude that ICT projects are, in
many respects, perceived to be different from non-ICT projects, con-
firming the general view in the literature. But, the evidence indicates
that, in practice, there is no significant difference in the financial and
risk assessment models used in their appraisal. This indicates that any
perceived difficulties, which may infer that the projects are ‘different’,
are overcome, to some extent, when it comes to the formal financial
and risk assessment stage of project appraisal. On the other hand, this
may suggest that organisations are satisfied with their appraisal methods
or that they are unaware of alternatives or lack confidence in them.>’
It may also suggest that organisations are being complacent with regard
to ICT appraisals and lack the willingness to adopt a more rigorous or
analytical approach, supporting an earlier view in the literature.

The importance of the strategic implications and strategic assessment
of ICT projects should not be underestimated. While there is no differ-
ence in the financial and risk models used between ICT and non-ICT
appraisals, there does appear to be a difference when it comes to strate-
gic issues. This difference may suggest that strategic aspects override the
more conventional appraisal models.
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The Appraisal of ICT and Non-ICT
Projects: A Study of Practices
of Large UK Organisations

As companies become more and more reliant on ICT systems to aid
good decision-making, a regular review of their information tech-
nology requirements is inevitable. The appraisal of such investments
is not, however, without its problems.! Arguments have been raised
that the traditional methods of financial appraisal are inadequate
because ICT investments differ, in many respects, from non-ICT capi-
tal investments.”> The literature shows that some companies now tend
to use a greater number of appraisal techniques than in the past, but
there is no consensus on the actual combination.® The literature also
shows that individual appraisal models on their own are now inappro-
priate and a more hybrid approach is required, one that includes both
economic and strategic dimensions of choice.* As a result of the per-
ceived failure of some of the traditional methods of capital investment
appraisal, managers sometimes base their decisions on ‘acts of faith’
or, as some researchers report, use less sophisticated financial models
to evaluate what must be regarded as sophisticated IT projects.® It is
argued that the positivist approach to the evaluation of IT projects
that places excessive emphasis on accounting aspects may no longer
be relevant and that a more ‘interpretive’ approach should be adopted.®
Sophisticated investments, such as investments in ICT, may require a
more sophisticated approach in their appraisal, with the use of a larger
diversity of financial, risk, and strategic assessment models.

The importance of investing in ICT projects, even in the current eco-
nomic climate, should not be underestimated. In a recent report by
Oxford Economics,” concern is expressed that European investment in
ICT has declined in recent years compared to the expenditure made by
US organisations. Since 1991, Europe’s stock of ICT capital as a percent-
age of GDP ‘has fallen to around two-thirds of the level in the US’.

34
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The report also states that, ‘ICT investment and productivity growth
are closely linked, and European countries are lagging other parts of
the world in both’. The report goes on to argue that, ‘By raising its
ICT investment, Europe could see significant economic growth and
an ICT Dividend from accompanying productivity growth. If by 2020
Europe built its ICT capital stock to the same relative level as the US, EU
GDP would increase by 5%, equivalent to about €760 billion at today’s
prices.’

In the last 20 years or so, we have seen a greater move to a global econ-
omy with many UK companies having branches or subsidiaries overseas.
Some UK companies are controlled by overseas parent companies. This
globalisation has resulted in the need for a wider use of ICT to increase
competitiveness, gain competitive advantages, and reduce costs. More
efficient and effective communication results in better decision-making.
It is argued that, advances in IT have enabled new competitors to
enter existing markets more readily, which has stimulated and strength-
ened the paradigm of global competitiveness.® Senior executives widely
believe that ‘the current world recession has accelerated the transition
to a digital marketplace where emerging economies will increasingly
become the centre of gravity’... creating a new global playing field’.

In both theory and practice, the term ‘ICT evaluation’ has a multitude
of meanings. We use the term ‘appraisal’ to refer to the initial process
of project justification (the procedure prior to the investment decision),
while the term ‘evaluation’ relates to an ongoing post-investment exer-
cise, a post-implementation review of achieved benefits.! Much of the
academic debate over the past two decades on information systems
(IS)/IT or ICT capital investment has been focused on either post-
investment evaluation or the development and critical examination of
appraisal/evaluation methods.

In this chapter, we report on research!! into current ICT and non-ICT
appraisal practices of major organisations trading in the United King-
dom and aim to address some of the myths regarding such practices. It is
only by knowing what is actually taking place in industry, and under-
standing the perceptions of practitioners, that we can pursue purposeful
research leading to better decision-making.

Research design

Several important issues concerning the investment in ICT projects have
been raised and it is the aim of this research to address some of those
issues. The objective of the current research is the identification of
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current practice in respect of the appraisal of both ICT and non-ICT
capital investments, and to elicit the opinions of senior executives, in
particular those directly involved in the appraisal of ICT capital projects,
on the various issues concerning such investment practices. The follow-
ing areas of research investigation were selected because of their special
significance:

(1) Types of ICT projects appraised and current investment levels.

(2) Formal appraisal of ICT and non-ICT capital projects with respect to
financial, risk, and strategic factors.

(3) Differences, if any, between the appraisal of ICT and non-ICT
projects

(4) Post audit (evaluation) of capital projects.

(5) The role of Project Champions and their influence at the project
selection stage.

(6) Opinions on various issues relating to the appraisal of ICT and
non-ICT projects.

A postal questionnaire, designed around a factual and attitudinal sur-
vey, was selected as the appropriate research methodology, in order to
obtain a wide range of data from a diversity of organisations.!? An atti-
tudinal and ranking aspect to the survey was adopted, as strictly factual
surveys about the extent to which particular techniques are used in
investment appraisal do not necessarily reflect the importance attached
by management to the use of the techniques. The questionnaire mainly
consisted of closed questions. It is believed that this is possibly the
only survey to simultaneously address the appraisal issues concern-
ing both ICT and non-ICT projects in the United Kingdom. Although
Ballantine and Stray!® reported on information systems/technology and
other capital investment practices, their research was based on two
surveys addressed to different individuals within the same organisa-
tion but conducted sequentially. The current survey was addressed to
a single named individual within each organisation, soliciting informa-
tion on both ICT and non-ICT pre-investment appraisals and post-audit
evaluations.

The questionnaire was divided into four parts (composed of 37 specific
questions and nine statements requiring an expressed opinion) together
with a brief introduction by the researcher and the prominent display
of the participating university’s logo. The prominent display of univer-
sity affiliation was made to highlight the academic importance of the
research as distinct from a ‘commercial/trade’ survey.
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Part 1 of the survey (which consisted of questions 1-17) was aimed
at identifying important characteristics of the respondents and their
organisations, with respect to the respondent’s position within the
organisation and length of service, business sector, turnover, overseas
connections. It was also aimed at identifying the type of ICT invest-
ments made in the last ten years, and the investment appraisal and
post-audit policies of each organisation with regard to ICT and non-ICT
projects.

Part 2 of the survey (which consisted of questions 18-29) was related
to questions concerning the most recent ICT project appraised by the
organisation of which the respondent was familiar. This part of the
survey was aimed at identifying the size of project, team involvement,
departmental and/or project champion influences, formal assessment of
financial costs and benefits, project-specific risk, and strategic aspects of
the project.

Part 3 of the survey (which consisted of questions 30-37) was related
to questions concerning the most recent non-ICT project appraised by
the organisation of which the respondent was familiar. This part of the
survey was again aimed at identifying the size of project, team involve-
ment, departmental influence, formal assessment of financial costs and
benefits, project-specific risk, and strategic aspects of the project.

Part 4 of the survey consisted of a number of statements on a wide
range of topics relating to the appraisal of ICT projects and invest-
ment appraisals in general. Respondents were asked to agree or disagree
with each statement based on their own experience and in so far as, it
may reflect their organisation’s investment policies. A Likert-type scale
of 1-4 was used. The possible responses offered were ‘strongly agree’
and ‘agree’ for a positive response and ‘disagree’ and ‘strongly disagree’
reflecting a negative response. It was decided to use a four-point scale
to avoid the possible tendency for some respondents to take a middle-
line approach. In this way, they would be forced to ‘come off the fence’
and give a positive or negative answer. Support for an ‘even’ (without a
centre point) scale is given in the literature.'*

Research results

Of the 500 questionnaires sent out, 31 were returned ‘gone away/address
unknown’. Of these, it was possible to re-send 12 to named Financial
Directors (FDs) or Chief Executive Officers (CEOs). One questionnaire
was returned uncompleted; four were returned spoilt and unusable; one
was returned with the comment, ‘unable to participate on this occasion’;
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a letter was received, ‘not policy of company to complete question-
naires’; while, four were returned marked, ‘please remove Mr....from
your database’. This gave a net target sample of 470 of which 71 valid
responses were received, giving a net response rate of 15.1%. This
response rate was deemed acceptable, considering the current economic
global recession and the strategic nature of the questionnaire, and is in
line with, for example, Cotton and Schinski,'> who achieved a response
rate of 16%. The number of usable responses was greater than that of
Ward et al.’® who achieved a usable response of 60, and Ballantine and
Stray'” who achieved a usable response of 56 in the second stage of
their research. Some of the respondents took time to add important
comments to their questionnaire replies. Some of these comments are
reported later in this chapter.

Details of those 42 respondents who requested a copy of the report
from this research, together with the ‘stated’ senior management level
of the respondents, confirms that they were senior executives of their
respective organisations and would have the depth of knowledge
required to answer the questionnaire. The possibility of non-informed
bias was therefore minimal.

Non-response bias, however, as with all postal surveys, may present a
problem if one is of the opinion, for example, that the non-respondents
are those that do not appraise their capital projects in any robust man-
ner and have deliberately chosen not to reveal such matters by not
completing the questionnaire. We do not necessarily support this view,
especially as the organisations classification of the respondents mirrors
the 500 target sample, but we do accept that the research results may
have some limitations in terms of drawing general conclusions.

Survey results — Part 1

This part of the survey solicited information on the important char-
acteristics of the respondents and their organisations with respect to
the respondent’s position within the organisation and their length of
service, and the organisation’s business sector, turnover, overseas con-
nections, the type of ICT investments made in the last ten years, and
the investment appraisal and post-audit policies of each organisation
with regard to ICT and non-ICT projects.

Respondents’ characteristics

The 71 respondents consisted of FDs/CFOs (n=45); CEOs/managing
directors (n=7); and IT/Administration senior executives (n=19). It is
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Table 3.1 Length of respondents service with current employer (years) (n=71)

n Average Median Maximum  Minimum o
All [71] 71 9.423 8 39 2 6.422
FD/CFO 45 9.222 8 35 4 5.009
CEO/MD 7 4.857 5 7 3 1.345
IT/ADMIN 19 11.579 8 39 2 9.24

interesting to note that some of the addressed recipients passed on
the questionnaire to senior IT executives for completion. Of the 71
respondents, 70 stated that they held positions at the corporate/senior
manager level, with one stating that they were at middle management
level.

The analysis of the individual respondent’s average length of service
with their present employer is shown in Table 3.1. This shows that,
on average, CEOs/MDs have the shortest length of service with their
current employer at 4.9 years (median five) compared with FDs/CFOs
who averaged 9.2 years (median eight), and IT/Admin who averaged
11.6 years (median eight). This, to some extent, confirms the view that
CEOs are engaged from outside the company, rather than promoted
from within, and stay in the position for a relatively short period of
time. The relative short period of service among CEOs/MDs is well doc-
umented in the literature. It is argued in the literature that executives
who only stay in a particular job for a short period of time tend to
favour short-term projects in order to enhance their career prospects.'®
Such short-term projects bring short-term gains and are generally per-
ceived to be less risky. This can only be detrimental to the appraisal
of ICT projects, which are generally regarded as long-term investments.
The longer service, as shown by this research, of finance, IT, and admin-
istrative executives may suggest that there is a tendency to train and
promote such executives from within.

Organisational characteristics

A business sector analysis shows a wide range of business activities
(Figure 3.1), with the largest sector being ‘non-food manufacturing and
processing’ (n=15), closely followed by ‘financial, banks, insurance,
and business services’ (n=12). ‘Constructions and materials’, ‘food
manufacturing and processing’, and ‘telecommunications, technology
hardware and software’ were in the mid-range at n=7. The remaining
business sectors were at the lower end of the scale. This wide range of



40 The Application of the FAP Model to ICT Projects

Non-food manufacturing and processing
Financial, banks, insurance, business services
Constructions and materials

Food manufacturing and processing
Telecom, technology hardware and software
Transport, shipping

Chemicals, oil, gas producers

Retail and wholesale

Media, leisure, publications

Utilities, electricity, gas, water

Aerospace

Education

Pharmaceutical

0 2 4 6 8 10 12 14 16
Number of organisations within each sector

Business sector

Figure 3.1 Business sector analysis

business activities in the responding firms reflects the diversity of the
initially selected target sample of 500 organisations.

Overseas connections

Fifty-seven (80%) organisations have overseas branches or associated
companies; 17 of these stated that their investment appraisal policy was
influenced by an overseas parent company. This confirms the increasing
global nature of many UK trading organisations. This globalisation is
said to have resulted in the need for a wider use of ICT to increase com-
petitiveness, gain competitive advantages, and reduce costs. We would
argue that in order to survive in this expanding global business envi-
ronment, organisations not only need to continuingly update their
products but they also need to continuingly review their ICT needs in
order to combat increased global competition. Globalisation, therefore,
emphasises the growing importance of ICT investment.

Turnover

All of the organisations stated that they had an annual turnover in
excess of £500 million, which confirms that the survey relates to ‘large’
UK trading organisations and that the responses, in this respect, are
representative of the target sample.

Types of ICT projects appraised in last ten years

Figure 3.2 clearly shows that the organisations that took part in this
research were well versed with the appraisal of ICT capital projects. All
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Figure 3.2 Types of ICT projects appraised in last ten years

responding organisations had appraised departmental/functional stand-
alone ICT systems in the past ten years, while 63 (88.7%) had appraised
UK inter-organisational systems, 49 (69%) inter-organisational sys-
tems involving overseas networks. Sixty-nine (97.2%) organisations
had appraised either UK or overseas inter-organisational network sys-
tems and 34 (47.9%) had appraised supply chain systems. The lit-
erature highlights the importance of investing in ICT supply chain
systems."

Formal appraisal of ICT and non-ICT capital projects

There is a lack of formal guidelines for appraising ICT projects.?° Here
we must state that in this section and what follows, we adopt the frame-
work of Heemstra and Kosters?! in distinguishing between formal and
informal assessment. The current research shows (Table 3.2) that 66.2%
of the responding organisations have clearly defined procedures (e.g.
written guidelines produced internally by the organisation) for apprais-
ing ICT capital projects, while 70.4% have clearly defined procedures for
appraising non-ICT projects. Almost 65% of organisations have clearly
defined procedures for both types of projects, of which 43.7% of these
organisations stated that the procedures were the same for both types of
projects, with 21.1% stating that their procedures differed between the
two. This shows that there is no significant difference in the fact that
organisations have clearly defined appraisal procedures for both ICT and
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Table 3.2 Formal appraisal (n=71)

Use of formal procedures in respect of: Number %
ICT projects 47 66.2
Non-ICT projects 50 70.4
Both ICT and non-ICT projects [split between (i) and 46 64.8
(ii) as shown below]|
(i) Same procedures for ICT and non-ICT projects 31 43.7
(ii) Different procedures for ICT and non-ICT projects 15 21.1

Note: Formal appraisal refers to clearly defined procedures, for example, written, internally
produced, investment appraisal guidelines.

Table 3.3 Reasons given for not carrying out a formal appraisal of all ICT and
non-ICT projects

Reason ICT projects Non-ICT projects
(n=47) (n=153)
number % number %
Project value and size 43 91.5 49 92.5
Operational urgency* 17 36.2 9 17.0
Insufficient time and choice* 13 27.7 6 11.3
Mandatory projects 12 25.5 13 24.5
Replacement projects™ 4 8.5 24 45.3
Other ‘not corporate policy to review 0 0 1 1.9

all projects’

Note: *Significantly different between ICT and non-ICT at the 5% level; **Significantly
different at the 0.1% level.

non-ICT capital projects, but in some cases there is a difference in the
detail of the procedures between the two types of projects.

Only 33.8% of the responding organisations conducted a formal
investment appraisal of all ICT projects. The remaining 66.2% gave one
or more of the reasons set out in Table 3.3 for not carrying out a for-
mal appraisal. The figures indicate that project value and size is the
most important factor as to whether a formal appraisal is undertaken
or not, confirming views expressed in the literature. This also indi-
cates that a formal capital investment appraisal may not be relevant for
all ICT investments.?? Concern, however, must be expressed over the
level of some of the other reasons given, especially, ‘insufficient time
and choice’, ‘operational urgency’, and ‘mandatory projects’ as a valid
reason for not appraising investments.
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Only 25.4% of the responding organisations conducted a formal
investment appraisal of all non-ICT projects. The remaining 74.6% gave
one or more of the reasons itemised in Table 3.3 for not carrying out
a formal investment appraisal. The figures again indicate that project
value and size is the most important factor as to whether a formal
appraisal is undertaken or not, with ‘replacement projects’ coming sec-
ond followed by ‘mandatory projects’. Concern must again be expressed
over the level of some of the reasons given as a valid basis for not
appraising all capital investments.

Statistically significant differences between some of the reasons given
for ICT and non-ICT projects were observed and are noted in Table 3.3.
‘Operational urgency’ and ‘insufficient time’ are two of the reasons,
which are more prevalent with respect to ICT projects, while ‘replace-
ment projects’ is more prevalent with respect to non-ICT projects.

Sixty-six per cent of organisations do not conduct a formal appraisal
of all ICT projects, and almost 75% do not conduct it for all non-ICT
projects. In some respects, the reasons given for non-appraisal between
ICT and non-ICT projects differ. Although the main reason given in both
the cases is ‘project value and size’, the reasons of ‘insufficient time and
choice’ and ‘operational urgency’ are more prevalent with respect to
ICT projects, and ‘replacement projects’ is more common with respect
to non-ICT projects. Other researchers have found that a large num-
ber of organisations did not have a formal procedure for appraising
IT projects but relied on ‘act of faith’, ‘got to do’, and ‘complying with
corporate strategy’.>> While others report that their findings suggested a
fairly widespread lack of formal procedures despite the fact that evalua-
tions of IS/IT investments are still undertaken,?* it now seems that this
situation may, to some extent, have changed.

Having identified that project value and size is the main reason for not
formally appraising some ICT capital projects, it is therefore of inter-
est to note that, of those organisations that do not formally appraise
all ICT projects, the lowest capital value of the ICT project assessed was
£180,000. While no general conclusion can be reached, the cut-off value
for this company must be less than £180,000. It is also interesting to
note that only 4 out of the 12 ‘financial, banks, insurance, business ser-
vice’ sector and one out of the seven ‘construction and materials’ sector
give the reason for not formally appraising all ICT projects as value and
size of project.

With respect to non-ICT capital projects, it is also of interest to note
that, of those organisations that do not formally appraise all non-ICT
projects, the lowest capital value of the non-ICT project assessed was
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£150,000. While, again, no general conclusion can be reached, the
cut-off value for this company must be less than £150,000. It is also
interesting to note that 7 out of the 12 ‘financial, banks, insurance, busi-
ness service’ sector and two out of the seven ‘construction and materials’
sector give the reason for not formally appraising all non-ICT projects
as value and size of project.

Post audit

Forty-seven (66.2%) organisations conducted a post audit on some cap-
ital projects, while only one organisation conducted a post audit on
all projects, leaving 23 (32.4%) stating that they did not conduct post
audits. Although other research* concluded that post audits of projects
may not be that common in practice, this current research presents a
contrary view in that post audits may be more common than originally
thought. Farbey et al.?® also found that few organisations had carried
out an ex post evaluation of IT projects. However, Ward et al.”’ found
that a large number (72%) of their respondents conducted a formal
post-implementation review with respect to IS/IT projects.

This research, however, highlights the difficulty in conducting
post audits on ICT projects, which may account for almost 33% of
respondents not conducting post audits. One respondent commented,
‘An issue is the difficulty of applying post investment appraisal to ICT
projects. As ever, the major problem with PIA is establishing a meaning-
ful performance baseline that would have pertained had the investment
not been made, but this is all the more difficult with ICT projects as they
frequently involve major business change.’

Seventeen respondents stated that the post audit revealed ‘significant’
factors, which, in their opinion, should have been known at the pre-
investment (appraisal) stage. Factors identified include flawed data in
business case, level of risk, constraints on supplier and business capacity,
estimated costs/overspend (n=38), not all benefits materialised (n=2),
delay, detailed business requirements, supplier specification error, and
requirement changes during implementation. An interesting comment
made by one of the respondents was, ‘The £120 million non-ICT invest-
ment was for new automated plant and machinery — planned benefits
from this were only partially realised because the production planning
and control processes were not streamlined to take account of the new
automated capacity.” Twenty-two respondents stated that the post audit
did not reveal any significant factor that should have been known at
the appraisal stage, while nine of the respondents stated that they did
not know.
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Six of the respondents stated that there were factors revealed in the
post audit that, in their opinion, could not have been known at the
pre-investment (appraisal) stage. These factors included Lehman’s crash,
technology interactions, complexity of business change, unforeseen
change in market, change in tax legislation, and level of informal busi-
ness processes that led to underestimating contractor resource require-
ments. Thirty respondents stated that the post audit did not reveal any
significant factor that could not have been known at the appraisal stage,
while 12 of the respondents stated that they did not know.

Survey results — Parts 2 and 3

The following responses relate to the most recent ICT and non-ICT
projects (of which the respondent was familiar) appraised by the
responding organisations.

Project capital cost

The approximate capital cost of the various ICT projects recently
appraised showed an average cost of £3,875,450, with the largest project
cost being £69.9 million and the lowest cost being £85,000 (the pol-
icy of this organisation was to formally appraise all capital projects; it
is also of interest to note that the value of this organisation’s non-ICT
investment was £650,000). With respect to non-ICT projects, four of the
respondents (all of whom were IT executives) did not answer this part
of the survey.

The approximate capital cost of the various non-ICT projects (n=67)
showed an average cost of £4,856,970 with the largest project cost being
£120 million and the lowest cost being £130,000 (the policy of this
organisation was to formally appraise all capital projects; it is also of
interest to note that the value of this organisation’s ICT investment was
£250,000). Because of the large variation in project size, the results have
been presented in three separate groups.

The capital cost of six (8%) ICT projects ranged from £10 million to
£70 million (Figure 3.3), with a median of £15.75 million and an aver-
age of £25.7 million (it is clear that the ‘average’ has been distorted
by the cost of the largest project). The capital cost of four (6%) non-
ICT projects ranged from £12.5 million to £120 million, with a median
of £35 million and an average of £50.6 million (again, it is clear that
the ‘average’ has been distorted by the cost of the largest project). The
respondent who reported the £120 million project stated that it was for,
‘new automated plant and machinery’.
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Figure 3.3 Capital cost of all projects above £10 million

Thirty-five (49%) ICT projects ranged from £1.2 million to £8 mil-
lion (Figure 3.4), with a median of £2.5 million and an average of £3
million. Thirty-nine (58%) non-ICT projects ranged from £1 million to
£8 million, with a median of £2 million and an average of £2.9 million.

Thirty (42%) ICT projects had a capital cost of under £1 million, with
a median of £510,000 and an average of £513,900 (Figure 3.5). Twenty-
four (36%) non-ICT projects had a capital cost of under £1 million, with
a median of £313,500 and an average of £433,208.

The median value of all ICT projects was £1.62 million, with an aver-
age of £3.875 million. The median value of all non-ICT projects was
£1.45 million, with an average of £4.85 million. There was no signifi-
cant difference between the costs of ICT and non-ICT projects. The wide
range in capital values with respect to both ICT and non-ICT projects
seems to suggest that the ‘most recent’ project was selected and not just
the most ‘significant’ project.

Appraisal teams

Sixty-four (90%) of ICT projects were evaluated by an investment
appraisal team, with 59 (83.1%) of the respondents being part of those
teams. Fifty-eight (86.6%) of non-ICT projects were evaluated by an



47

20
18 1
16 1

18

Number

2 2 2 2

1 1
0 00.- 0 O

1-<2 2—<3 3-—<4 4-<5 5—<6 6-<7 7-<8 8-<9 9—<10

Project capital cost £ ‘million

| W ICT (1=35) © Non-ICT (n=39)]

Figure 3.4 Capital cost of all projects between £1 million and £10 million

8
7 7
7_
6
6_
5
5_.
4
4
3 3 3 3
3_
2 2
2_
1
1
|| o

0

0<150 150<300 300<450 450<600 600<750 750<900 900<999
Project capital cost £ 000

Number

[ ICT (n=30) " Non-ICT (n=24)|

Figure 3.5 Capital cost of all projects under £1 million



48 The Application of the FAP Model to ICT Projects

investment appraisal team, with 42 (62.7%) of the respondents being
part of these teams.

The importance of a team approach to the appraisal of ICT capi-
tal projects has been highlighted in the literature.”® A team approach
is well recognised for stimulating commitment and achieving more
optimal decisions than an individualistic managerial approach. Small
groups are natural structures and superb agencies for solving problems.?
While the composition of the investment appraisal team is important in
respect to the members’ varied managerial disciplines, it is also essen-
tial to appreciate that their other demographic characteristics (basic
social attributes such as age, sex, educational standard, length of service)
may be equally important and may well account for the fact that some
teams will be more efficient than others.* It is therefore encouraging to
report that some organisations have adopted what academics prescribe
in respect of the use of appraisal teams. This research also shows that
these teams are not always made up of the same individuals. At least 11
of the ICT project teams included IT specialists, indicating that demo-
graphic characteristics may play an important role in team composition:
IT specialists being included in the team because of their expertise and
knowledge of ICT.

The research shows that, with respect to non-ICT projects, IT profes-
sionals may not always be part of the appraisal team or in fact have
detailed knowledge of such investments. A strong team culture with
respect to the appraisal of both ICT and non-ICT projects is evidenced
by this research.

Departmental influence

With respect to ICT projects (n=72, one respondent stated that two
departments — IT and finance — had equal influence), in the respon-
dents’ opinion, the following departments had the greatest influence
at the project feasibility/appraisal stage: IT department (n=43), finance
and accounting (n = 14), corporate management (n=11), sales and mar-
keting (n=2), operations, and distribution (Table 3.4). As the various
projects relate to ICT investments, then it is reasonable to expect that
the IT department would have a significant influence in the early stages
of project selection. This is confirmed by the current research; but it is
also noticed that finance still has an important influence at this stage of
the investment appraisal process. With respect to ICT projects, it may be
that the IT department initiates the proposal and/or would have a sig-
nificant contribution to make to the project’s operational effectiveness.
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Table 3.4 Departmental influence

Department ICT projects Non-ICT projects
(n=72) (n=68)
number % number %
1T 43 59.7 0 0
Finance and accounting** 14 19.4 28 41.1
Corporate management* 11 15.3 20 29.4
Sales and marketing 2 2.8 6 8.8
Operations 1 1.4 2 29
Distribution 1 1.4 0 0
Supply chain 0 0 2 2.9
Production 0 0 2 2.9
Logistics 0 0 1 1.5
Legal 0 0 1 1.5
Editorial 0 0 1 1.5
Strategy and planning 0 0 1 1.5
Technical 0 0 1 1.5
Merchandise procurement 0 0 1 1.5
Estates 0 0 1 1.5
Product design 0 0 1 1.5

Note: ICT (n=72), one respondent stated that two departments — IT and finance — had equal
influence; while non-ICT (n=68), one respondent stated that two departments - finance
and corporate management — had equal influence. *Significantly different between ICT and
non-ICT at the 5% level; **Significantly different at the 1% level; ***Significantly different at
the 0.1% level.

With respect to non-ICT projects (n =68, one respondent stated that
two departments - finance and corporate management — had equal
influence), in the respondents’ opinion, the following departments had
the greatest influence at the project feasibility/appraisal stage: finance
and accounting (n=28), corporate management (n=20), sales and
marketing (n= 6), operations (n=2), supply chain (n=2), production
(n=2), logistics, legal, editorial, strategy and planning, technical, mer-
chandise procurement, estates, product design (all n=1). It appears that
both finance and corporate management have the greatest influence at
the project selection stage of non-ICT projects.

Statistically significant differences with respect to some of the ‘depart-
ments’, stated as having a greater influence at the project evaluation
stage, between ICT and non-ICT projects were observed and are noted
in Table 3.4. ‘IT’ department is shown to have a greater influence with
respect to ICT projects, while ‘finance and accounting’ and ‘corporate
management’ have a greater influence with respect to non-ICT projects.
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The literature shows that both financial and corporate management
play a dominant part in project selection, with finance concerned with
financial viability and liquidity, and corporate management wishing
to select projects that they favour, for whatever reason. The conflict
between accountants and other disciplines (e.g., engineers, operational
managers, and marketing) is well documented in the literature, yet it
is still seen here that accountants have the greatest influence at the
project selection stage with respect to non-ICT projects. We would argue
that this is to some extent the result of the underlying premise of the
economic models used in project appraisals. We would also argue that
conventional accounting, with its basic concepts of conservatism and
prudence, together with the financial philosophy of adding a risk pre-
mium to cover lack of knowledge on the risks in a particular project,
results in high hurdle rates, with the inevitable rejection of projects,
which may otherwise be viable.

Project champion

A project champion is a person who is dedicated to seeing a project
successfully completed, and while it is advantageous to have such a
person involved at the implementation stage, he or she can unduly
bias project selection,® in a way that is epitomised by the optimism
bias theory. Optimism bias theory argues that there is a systematic ten-
dency for managers to be over-optimistic about the outcome of planned
events. This includes over-estimating the probability of positive events
and under-estimating the probability of negative events.*> Project cham-
pions have a major influence in getting the project accepted.*® This
research shows that the respondents are familiar with the term ‘project
champion’.

With respect to the ICT project recently appraised, 55 (77.5%) of
the respondents stated that such a person was involved at the project
appraisal stage. Of these respondents, 14 acknowledged that they were
the project champion. Seventeen of the respondents believed that
the project champion had too much influence on project selection,
suggesting that an undue influence may have occurred. Four of the
respondents, who accepted that they were the project champion, actu-
ally stated that they had too much influence at the project selection
stage.

Earlier researchers®* found that the appraisal of IT projects relied heav-
ily on a project champion to the extent that a large number of projects
would not have gone ahead without their support. They also found that,
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‘it was up to the champion to do whatever he or she thought necessary
to gain approval’. We do not advocate that a project champion should
be excluded from the appraisal team; we only suggest that any over-
enthusiasm on their part for the project should be monitored and taken
into account. It is important to include the project champion, who is
usually the project’s proposer, in the team to elicit factual data and loyal
commitment to the implementation of the project.

Formal/informal assessment

With respect to ICT projects, all of the respondents stated that a for-
mal financial review of costs and benefits was undertaken, while 59.2%
stated that they formally considered project-specific risk, and 52.1% for-
mally considered the strategic aspects of the project (Table 3.5). Almost
37% informally considered project-specific risk while 42.3% informally
considered strategic aspects.

Sixty-seven respondents reported on non-ICT projects. With respect
to these projects, 65 (97%) respondents stated that a formal finan-
cial review of costs and benefits was undertaken, while 28 (41.8%)
stated that they formally considered project-specific risk, and 20 (29.8%)
formally considered the strategic aspects of the project. Twenty-five

Table 3.5 Formal/informal assessment of finance, risk, and strategic factors

ICT projects Non-ICT projects
n=71) (n=67)
number % number %

Formal assessment
Finance 71 100.0 65 97.0
Risk* 42 59.2 28 41.8
Strategic factors™ 37 52.1 20 29.8
Informal assessment
Finance 0 0 0 0
Risk 26 36.6 25 37.3
Strategic factors 30 42.3 30 44.8
Formal and informal assessment
Finance 71 100.0 65 97.0
Risk™* 68 95.8 53 79.1
Strategic factors™ 67 94.4 50 74.6

Note: *Significantly different between ICT and non- ICT at the 5% level; **Significantly
different at the 1% level.
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(37.3%) informally considered project-specific risk and 30 (44.8%)
informally considered strategic aspects.

Statistically significant differences with respect to the assessment of
‘risk” and ‘strategic factors’, between ICT and non-ICT projects, are noted
in Table 3.5. Both ‘risk’ and ‘strategic factors’ are seen to be more preva-
lent with respect to ‘formal’ assessment of ICT projects than non-ICT
projects.

The above figures clearly show that a greater number of organisations
formally assess both risk and strategic factors for ICT projects than for
non-ICT projects.

This confirms that, in many cases, a multi-approach to project
appraisal is being adopted.*® Most, if not all, conventional financial
justifications models do not adequately capture the full potential of
investing in ICT, a complete appraisal must consider the strategic
benefits of the technology and the risk implications of investing in
such projects. Evidence from this current research suggests that a large
number of organisations appreciate the complexity of ICT investment
appraisal and do not just rely on financial models. To this end, it appears
that many practitioners have taken on board the views of academics.

Financial appraisal models

With respect to ICT projects (Table 3.6), the PB model of investment
appraisal continues to be the one most favoured by organisations,
with 62 (87%) companies using one of either of the two versions (dis-
counted or non-discounted). This supports the earlier findings reported
in the literature® that the PB was the most frequently used model of
investment appraisal in respect of new technology projects. The term
‘discounted payback’ was introduced into the literature in 1965.%” A full
review and synthesis of the PB method of investment appraisal can be
found in the earlier literature.®

Although the NPV is seen to be preferred to the IRR, when one takes
into account the use of the MIRR, the IRR/MIRR is seen to be considered
as of greater preference, with 22 ranking it first compared to only 18
with respect to the NPV. The relative ‘importance’ of these two models
is, however, almost identical. In its basic form, the NPV of a project
is the sum of all the net discounted cash flows during the life of the
project less the present value (PV) of the cost of the project. The IRR
model uses the same net cash flows as the NPV model but expresses the
result as a percentage yield. The IRR of a project is the discount rate,
which reduces the stream of net returns from the project to a PV of
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Table 3.6 Financial models used in appraising the most recent ICT project
(n = 71)

Model (in order of perceived Number Rank
importance)
Ist 2nd 3rd 4th

PB discounted/conventional 62 25 21 15 1 3.129
(no company used both)*

Internal rate of return/modified 47 22 14 9 2 2.419
internal rate of return*

Net present value 50 18 17 11 4 2.403

Internal rate of return 40 20 12 7 1 2.113

Discounted PB (using discounted 37 14 12 10 1 1.823
figures)

PB (conventional/non-discounted 25 11 9 5 0 1.306
figures)

Return on investment/accounting 26 6 14 4 2 1.226
rate of return

Profitability index 12 0 1 6 5 0.323

Modified internal rate of return 7 2 2 2 1 0.306

Note: *The description refers to a combination of related models.

zero. Previous research reports have shown that overall the IRR is more
popular among practitioners than the NPV.** Managers’ appear to be
more comfortable with the IRR, being able to base their decisions on
a percentage figure rather than an absolute NPV figure.* One of the
reasons for the popularity of the IRR over the NPV may be that it is
easier to communicate to non-financial managers.*!

Twenty-six organisations use the ROI/ARR. This is less than that
reported in an earlier study.*” Nine of those organisations who apply
the NPV also calculated the PI (NPV divided by initial cost of invest-
ment), while three of those organisation that used the PI did not rank
the NPV.

Financial models continue to be widely used in the appraisal of ICT
projects, confirming the previous reported research results.**> We are
also of the view that they will continue to be used in the appraisal of
such projects, despite the general criticisms in the IT literature against
their use.

With respect to non-ICT projects, the PB model continues to be the
one most favoured, with 60 (90%) companies using one of either of
the two versions (discounted or non-discounted) (Table 3.7). Although
the NPV is again seen to be preferred to the IRR, when one takes into
account the use of the MIRR, the IRR/MIRR is seen to be considered as
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Table 3.7 Financial models used in appraising the most recent non-ICT project
(n=67)

Model (in order of perceived Number Rank
importance)
Ist 2nd 3rd 4th
PB discounted/conventional 60 22 21 15 2 3.050
(no company used both)*
Internal rate of return/modified 44 23 11 9 1 2.400
internal rate of return*
Net present value 45 17 15 11 2 2.283
Internal rate of return 38 21 10 7 0 2.133
DPB (using discounted figures) 36 11 12 11 2 1.733
PB (conventional/non-discounted 24 11 9 4 0 1.317
figures)
Return on investment/accounting 22 4 13 3 2 1.050
rate of return
Profitability index 11 0 0 5 6 0.267
Modified internal rate of return 2 1 2 1 0.267
Other: If NPV is negative then 1 0 1 0 0  0.050

take other factors into account

Note: *The description refers to a combination of related models.
Sixty-seven respondents reported on non-ICT projects. Two organisations did not use any
financial model but relied solely on corporate management judgement (strategic assessment).

of greater preference, with 23 ranking it first compared to only 17 with
respect to the NPV. The relative ‘importance’ of the IRR/MIRR against
the NPV is also seen to be greater. Twenty-two organisations use the
ROI/ARR. Ten of those organisations who apply the NPV also calculated
the profitability index, while one of those organisations that used the
PI did not rank the NPV. Two organisations did not use any financial
model with respect to non-ICT projects but relied solely on corporate
management judgement — strategic assessment. One organisation stated
that if the NPV was negative they would take other factors into account.

Influences on the DCF discount rate

With respect to the latest ICT project, organisations that used any of the
five discounting financial models (NPV, IRR, MIRR, DPB, or PI) (n = 60)
took one or more of the factors shown in Table 3.8 into account when
arriving at the discount rate (cost of capital) used. The discount rate
used in DCF calculations by 48 organisations (80% of those that used a
DCF model) was influenced by the opportunity cost of capital. There is
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Table 3.8 Factors taken into account when determining the discount rate

Factor ICT projects Non-ICT projects
(n=60) (n=56)
number % number %
Opportunity cost of capital 48 80.0 41 73.2
Taxation 21 35.0 18 32.1
Project-specific risk 18 30.0 16 28.6
Inflation 16 26.7 16 28.6
Organisational risk 9 15.0 11 19.6
Other: Increase costs by 15% 1 1.7 0 0
Other: Contingency cost increase 1 1.7 1 1.8

Note: With respect to ICT projects (n=71), 60 (84.5%) organisations used one or more of the
DCF models. With respect to non-ICT projects (n=67), 56 (83.5%) organisations used one
or more of the DCF models.

general support in the literature for the use of the ‘opportunity cost of
capital’ as the discount rate. Other influences included taxation, project-
specific risk, inflation, organisational risk.** We would argue, however,
that including an allowance for inflation must be taken with care, as
the effect of inflation is sometimes ignored in the forecasted cash-
flows. Two organisations stated that they arbitrarily increased the cost
of the project, to take into account project risk, rather than adjust the
discount rate.

Sophisticated financial appraisal models are perceived to be those that
use DCF figures. In this respect, as 84.5% use one or more of these
models, it may be determined that the responding organisations take
a sophisticated approach to the financial appraisal of ICT projects.

With respect to the latest non-ICT project, organisations that used
any of the DCF models (n =56) took one or more of the factors shown
in Table 3.8 into account when arriving at the discount rate used.
The discount rate used in DCF calculations by 41 (73.2% of those
organisations that used a DCF model) organisations was again influ-
enced by their opportunity cost of capital. Other influences included
taxation, project-specific risk, inflation, organisational risk. One organi-
sation arbitrarily increased the cost of the project rather than adjust the
discount rate.

This research highlights some of the factors, considered by organisa-
tions, as having an influence on the ‘cost of capital’ and the determi-
nation of their discount rate, with the opportunity cost of capital being
most favoured with respect to both ICT and non-ICT project appraisal.
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In line with the accounting literature, the cost of capital forms the
basis on which the discount rate is arrived at which is used in the NPV.
Itis also used as the ‘threshold’ rate in IRR calculations. There is continu-
ing debate, however, over the ‘cost of capital’ with perceptions differing
widely within and between ‘industry’ and the ‘City’.*

Risk analysis

Risk analysis may be considered from two viewpoints, (i) methods used
to identify and assess the level of perceived project risk, and (ii) the way
this risk can be taken into account. There are, however, some organisa-
tions that either do not adjust for risk or treat risk as a separate issue;
this is highlighted below, under (iii).

(i) Methods used to identify and assess the level of perceived
project risk

With respect to ICT projects, 38 (53.9%) organisations used one or
more methods to identify and assess the level of perceived project risk
(Table 3.9). The most popular method of assessing project risk, used by
28 organisations, is shown to be ‘sensitivity analysis’. A sensitivity anal-
ysis approach to the assessment of project risk seeks to identify how
sensitive project appraisal measures (such as NPV and IRR) might be
impacted upon by possible estimation errors of the gross revenue and
the various cost items as well as the cost of capital. This technique will
highlight those projects, which through only a small deviation in cash-
flows from those forecasted produce a high variance in the calculated
rate of return. Such projects are said to be highly sensitive.

There is support in the literature for the use of sensitivity analysis.*®
The identification of project risk is not merely a function of the sen-
sitivity or influence on the financial data, but involves a much more
detailed analysis of the reasons for risk.¥” While sensitivity analysis
may be quite limited and its conclusions tend to suffer from a lack of
conciseness, precision, and comprehensiveness, it does remain a use-
ful tool of risk analysis, provided that management are aware of its
limitations.*

The second most popular method, used by 20 organisations, is shown
to be the PB. It is argued that the uncertainty of estimating future cash-
flows increases with time; the longer the project time, the greater the
difficulty in estimating cashflows in the later years. This uncertainty
in itself creates a risk in that the ultimate benefits expected from the
project may not materialise. To some extent, this risk is identified by the
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Table 3.9 Methods used to assess and/or take account of risk

Method Number

ICT Non-ICT

Risk assessment: [ICT: 38 (53.5%) organisations] [non-ICT:
33 (49.3%)]

Sensitivity analysis 28 25
PB 20 19
Probability analysis (i.e. decision trees) 1 1
Option theory 1 1

Taking risk into account: [ICT: 43 (60.6%) organisations]
[non-ICT: 40 (59.7%)]

Adjust discount rate used 25 26
Adjust hurdle rate (IRR) 25 25
Adjust required PB period 21 18
Capital asset pricing model 5 4
CE approach 2 2
Build in contingency 1 1
Risk log and mitigation 1 1
Do not adjust for risk and/or treat risk as a separate issue:

[ICT: 23 (32.4%) organisations] [non-ICT: 23 (34.3%)]

Do not adjust for risk 18 18
Treat risk as a separate issue 6 6

Note: It appears that a greater number of organisations take project risk into account (ICT:
n=43. Non-ICT: n=40) than those that formally assess risk (ICT: n=38. Non-ICT: n=33).

level of the PB period, shorter PB periods indicating a lower risk, while
longer PB periods indicate a higher risk. It is generally accepted that the
PB method only measurers ‘time risk’ and does not reflect the overall
significance of project risk.

Probability analysis (i.e. decision trees) and option theory appear to
have limited uses, with only one organisation using one or other of
these methods.

With respect to non-ICT projects, 33 (49.3%) organisations, from a
sample of 67, used one or more methods to identify and assess the level
of perceived project risk. The most popular method of assessing project
risk, used by 25 organisations, is again shown to be ‘sensitivity analysis’.
The second most popular method, used by 19 organisations, is shown
to be the ‘payback’. Again, probability analysis (i.e. decision trees) and
option theory appear to have limited uses, with only one organisation
using one or other of these methods.
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(ii) The various ways project risk is taken into account

With respect to ICT projects, 43 (60.6%) organisations used one or more
methods to take risk into account. The three most popular methods for
taking risk into account were, (a) adjusting the discount rate used for the
NPV, (b) adjusting the hurdle rate with respect to the IRR, or (c) adjusting
the required PB period. While some academics argue that these are the
correct approaches, others argue that such approaches merely make it
more difficult to accept a project.

The most popular method of dealing with risk is to place a more
stringent requirement on the customary financial criteria for investment
appraisal by expecting a higher rate of return, using a higher discount
rate, or shortening the required PB period above those that would have
been used for less risky investments.* The literature supports the view
that risk adjusted discount rates are inappropriate in the appraisal of
IT projects.®® While we have no evidence to indicate on what basis the
discount rate was adjusted, respondents comments would suggest that
it might be done in an arbitrary way.

Other methods include the CAPM, the CE approach, to build in a
contingency allowance, or risk log and mitigation. The CAPM takes
into account organisational risk but may not include project-specific
risk.

With respect to non-ICT projects, 40 (59.7%) organisations used one
or more methods to take risk into account. Again, the three most pop-
ular methods for taking risk into account were (a) adjusting the hurdle
rate with respect to the IRR, (b) adjusting the discount rate used for the
NPV, or (c) adjusting the required PB period. Other methods include the
CAPM, the CE approach, to build in a contingency allowance, or risk log
and mitigation.

(iii) Some organisations either do not adjust for risk or treat risk
as a separate issue

With respect to both ICT and non-ICT projects, 18 organisations do not
adjust for risk, while six organisations treated risk as a separate issue.
This supports the view expressed over 50 years ago, that project risk
should be assessed independently of financial appraisal, and the rate-of-
return figure should remain inviolate and should be complemented by
a secondary factor indicative of the risk, thereby keeping sight of both
economic effect and risk.’! This, however, is not the general view of
academics, who argue that the discount rate should incorporate a risk
factor.
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The figures in Table 3.9 show that a greater number of organisa-
tions, in respect of both ICT and non-ICT projects, take project risk into
account than formally assess risk. This suggests that subjective judge-
ment plays a large part in the risk assessment process for many organi-
sations. The figures clearly show that there is no real difference, between
ICT and non-ICT projects, in the way organisations treat project risk.

Other factors considered during the investment
appraisal stage

The factors shown in Table 3.10 were considered by the responding
organisations at the appraisal stage of the most recent ICT and non-
ICT capital projects. The main factor considered, with respect to ICT
projects, was improvement to management information offered by the
project [n=66 (93%)]. This was followed by the strategic importance
of the project [n =159 (81.1%)]. Improved operational efficiency [n =49
(69%)] was also seen as an important factor. Two other factors that
were considered, but deemed to be not as important, were ‘competitive
advantage offered by the project’ and ‘legal/government requirements’.

The main factor considered, with respect to non-ICT projects, was
improved operational efficiency offered by the project [n=61 (91%)].
This was followed by the strategic importance of the project [n=43
(64.2%)]. Two other factors that were considered, but deemed to be not
as important, were ‘competitive advantage offered by the project’ and
‘legal/government requirements’.

Statistically significant differences between some of the ‘other factors’
considered during the project selection stage with respect to ICT and
non-ICT projects are noted in Table 3.10. ‘Improved management infor-
mation’ and ‘strategic importance’ are rated higher with respect to ICT
projects, while ‘improved operational efficiency’ is rated higher with
respect to non-ICT projects.

The research shows that ‘improved management information’ is
clearly important with respect to ICT projects, while ‘improved oper-
ational efficiency’ is more important with respect to non-ICT projects.
Although ‘strategic issues’ are also seen to be important with respect
to both types of projects (having been placed second in both cases),
such issues appear to be relatively more important with respect to ICT
projects.

The research confirms that some organisations rely on other, more
strategic, factors in addition to the financial appraisal with respect to
both ICT and non-ICT projects.
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Table 3.10 Other factors considered during the project selection stage

Factor ICT (m=71) Non-ICT (n=67)
Number % Number %

Improved management 66 93.0 0 0
information**

Strategic importance of the project* 59 83.1 43 64.2

Improved operational efficiency** 49 69.0 61 91.0

Competitive advantage offered by the 28 39.4 27 40.3
project

Legal/government requirements 14 19.7 15 22.4

Note: *Significantly different between ICT and non- ICT at the 5% level; **Significantly
different at the 1% level; ***Significantly different at the 0.1% level.

Survey results — Part 4

This part of the survey consisted of a number of statements on a wide
range of topics relating to the appraisal of ICT projects and investment
appraisal in general. This chapter reports on some of those statements.
Respondents were asked to agree or disagree with each statement based
on their own experience and in so far as it may reflect their organisa-
tion’s investment policies. The possible responses offered were ‘strongly
agree’ and ‘agree’ for a positive response and ‘disagree’ and ‘strongly
disagree’, reflecting a negative response.

The PB model of investment appraisal has been the subject of consid-
erable comment and criticism in the literature.>> An important concern
of the PB model is the fact that it encourages a short-term view. This con-
cern is especially relevant with respect to the appraisal of ICT projects,
which are of a long-term nature. There is support (mean 2.7606) for
the statement, ‘The Payback model of financial appraisal encourages a
short-term view’ (Figure 3.6). Of the 44 respondents who supported the
statement that the PB model encouraged a short-term culture, 39 (89%)
of these respondents also reported that they used the PB model in their
appraisal of ICT capital projects. The use of the PB model may result
from the fact that managers are under both external and internal pres-
sure to produce short-term results. The preoccupation with short-term
results may influence some managers to sacrifice crucial new technol-
ogy investments with substantial long-term benefits in order to show
impressive short-term results.>

The overall disagreement (mean 1.9155) with the statement ‘the
“Payback” model of financial appraisal is unsuitable for evaluating
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Figure 3.6 Statement: The ‘Payback’ model of financial appraisal encourages a
short-term view

investments in ICT’ clearly indicates that the respondents are of the
opinion that the PB is suitable for the appraisal of ICT projects
(Figure 3.7) even though, or possibly because, they accept that it encour-
ages a short-term business culture. The overall negative response to
this statement indicates, to some extent, that the respondents have
given serious thought to the various statements and not just ‘agreed’
with them all. Support for the PB is also confirmed, earlier in this
chapter, by the large number (87%) of respondents who use the
PB/DPB models in the appraisal of ICT projects. This support is con-
trary to academic opinion, which highlights the many defects of the PB
model.

There appears to be some conflict between academics, on the one
hand, who develop theoretical models and practitioners who demand
models that are more pragmatic. It was concluded from a recent survey
of chief financial officers that ‘sophisticated financial decision-making
techniques are not practical — they have unrealistic assumptions, can-
not be explained to top management and are difficult to apply’.>*
Researchers have attempted to develop evaluation measures for exam-
ining the effectiveness of IT. Some of these measures, however, though
having academic value, have the problems of being esoteric and difficult
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Figure 3.7 Statement: The ‘Payback’ model of financial appraisal is unsuitable
for evaluating investments in ICT

to operationalise.® This conflict is highlighted by the strong agreement
(mean 2.8873) with the statement, ‘Many of the appraisal models avail-
able to assess capital projects are too theoretical and difficult to apply
in the real world’ (Figure 3.8). Fifty-five (77%) respondents agreed with
the statement of which eight ‘strongly agreed’. The above view is also
supported by a comment made by one of the respondents, ‘conven-
tional appraisal techniques are widely regarded as being inadequate
for ICT projects, but there is no consensus on alternative techniques’.
The second part of this comment reinforces the need for a consensus
on ‘alternative techniques’ and for a more pragmatic approach to be
adopted.

The argument for a more pragmatic approach to the appraisal of cap-
ital assets is further highlighted by the overwhelming support (mean
3.2254) for the statement, ‘A single practical (pragmatic) appraisal
model that links together, finance, project-specific risk, and strategic
issues would make the evaluation of ICT projects more meaningful’
(Figure 3.9). Seventy (99%) respondents agreed with the statement of
which 17 ‘strongly agreed’. The strategic appraisal and justification of
ICT projects goes beyond the standard return on investment and other
short-term financial models.
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projects are too theoretical and difficult to apply in the real world
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The more complete appraisal of these projects requires the incorpora-
tion and consideration of strategic, operational, and economic factors.
Elements of project risk also need to be considered.

One of the respondents, however, comments, ‘In my experience the
only successful way of appraising major ICT projects is as part of the
business planning round building both costs and benefits into the busi-
ness model and appraising the business plan as a whole rather than ICT
projects individually. This of course depends on management having
the vision to see the necessity of the ICT investment as a key enabler of
the overall business plan!” We would argue that appraising the ‘business
plan’ would benefit from a ‘pragmatic’ appraisal model, such as the FAP
model.

The fast pace of economic and technical change currently being
experienced by many organisations is seen to be making it more dif-
ficult to appraise capital projects. This is evidenced by the very strong
support (mean 3.1549) for the statement, ‘Today’s capital projects
are more difficult to evaluate because of the faster rate of economic
and technical change now being experienced by many organisations’
(Figure 3.10). Sixty-six (93%) respondents agreed with the statement
of which 16 ‘strongly agreed’. This reinforces the view put forward®®
that the decision-making process has become strategic because of ‘the
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Figure 3.10 Statement: Today’s capital projects are more difficult to evaluate
because of the faster rate of economic and technical change now being expe-
rienced by many organisations
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accelerating change in the environment of contemporary organisa-
tions’. The strong agreement to this statement also infers that invest-
ment appraisal difficulties and problems are not just restricted to ICT
projects but relate to all capital projects.

Conclusion

The research points to a continuing globalisation and the increasing
need for ICT as a result. It also supports the premise that the most senior
executives only stay in a particular job for a short period of time. Con-
cern over the possible undue influence of a project champion during
the project selection stage is also highlighted. It also appears that many
practitioners believe that the existing investment appraisal models are
too academic and are not practical — they make unrealistic assumptions,
cannot be explained to top management, and are difficult to apply.

Earlier research showed that post audits were not that common in
practice. The current research, however, presents a contrary view claim-
ing that post audits may be more common than originally thought.
The importance of post audits is also recognised, in that significant fac-
tors, which should have been known at the investment selection stage,
are shown to have been revealed through a post audit. In addition,
important factors, which possibly could not have been known at the
pre-selection stage, were also identified. In the main, the factors identi-
fied point to deficiencies in the financial models used especially in the
identification of costs and benefits. This may also reflect over optimism
on the part of the appraisal team members and give further support
to the optimism bias theory, which we have referred to earlier in this
chapter. This is an area that would benefit from a follow-on research
study.

There is strong evidence to indicate that as a result of its ranking and
popularity, PB is an important model used in the financial appraisal and
risk assessment stages of capital investment procedures of both ICT and
non-ICT projects. This is despite the concern expressed in the literature
over the inappropriateness of the PB model in the appraisal of capital
projects, especially new technology projects. The ROI/ARR holds some
support, especially with respect to ICT projects, but evidence suggests
that its popularity may be less than previously reported. It was expected
that as ICT investments are classed as sophisticated, then sophisti-
cated financial models would be used in their appraisal. However, the
sophisticated DCF models appear to be unsuitable, or less preferred by
management, in the appraisal of ICT projects with managers looking
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more to the unsophisticated PB model. There is a general belief, shown
in the literature, that the non-sophisticated models such as PB sup-
port the sophisticated IRR/NPV models of investment appraisal. This
research, however, suggests the reverse in that the IRR and NPV act in a
supportive role to the PB. This research also shows that the NPV and IRR
are favoured to the same extent, with possibly the IRR/MIRR showing
only a slight preference.

There is strong support also for the use of capital investment appraisal
teams and that the make-up of these teams does not always consist of
the same individuals. There is confirmation that the appraisal of ICT
capital projects involves, in many instances, IT specialists, which is what
one would have expected. It is also shown that, with respect to non-ICT
projects, IT specialists may not be part of the appraisal team.

Only half of organisations attempt to identify and assess the level of
perceived project risk, with sensitivity analysis being the most favoured
model followed by the ‘payback’, while a greater number take risk into
account. Probability analysis and option theory appear to have limited
uses, while the CAPM and the CE approach are used less than origi-
nally thought. There appears to be no significant difference between
either ICT or non-ICT project appraisals in this respect. The evidence
suggests that some companies are taking risk into account without for-
mally assessing its level and importance. Some organisations are treating
risk as a separate issue or do not make any adjustments for risk. Those
that do make some adjustments for risk in the appraisal models used are
making it more difficult to accept such projects.

The present rate of economic and technological change makes it more
difficult to appraise most capital projects, not just ICT investments.
It is essential to evaluate the financial, risk, and strategic aspects of
all investments. Specific technical aspects of ICT should also be consid-
ered, as is the case with many other projects. The research confirms that
organisations are, however, now taking a more sophisticated approach
to investment appraisal in general, and not just relying on financial
appraisal models — a more formal strategic and risk assessment is being
undertaken.

The research presents evidence of the formal financial and risk assess-
ment models used in the appraisal of both ICT and non-ICT capital
projects. It shows that, based on the ‘rankings’ of the financial models
used and the usage of risk assessment models; there was no signifi-
cant difference between ICT and non-ICT appraisals. Although in this
chapter we discover that both a formal and informal assessment of
strategic factors are undertaken, we do not identify, in any great detail,
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the approach adopted, or the models used, by the various organisations
to the appraisal of strategic issues. It may be that strategic issues are per-
ceived to be more important than the financial and project-specific risk
issues.

The extensive nature of the survey has allowed us not only to con-
clude (as far as our sample is concerned) that there is no significant
difference between the financial and risk models used to appraise ICT
and non-ICT projects but to explore many other important issues
regarding the appraisal and post-investment evaluation of such projects.
Because of this wider investigation, we are able to conclude that there
are significant differences between the two types of projects in respect to
other important appraisal/evaluation issues. Some of these issues relate
to, for example, reasons given for not carrying out a formal appraisal of
all ICT and non-ICT projects; departmental influence; formal/informal
assessment of risk and strategic factors; the importance of other factors
considered during the project selection stage. This research has therefore
been enriched by the wider aspects explored and the discovery of many
important issues.



4

Evaluating ICT Project Risk:
An Exploratory Study of UK
and Czech Republic Practices

Although business is about accepting risks, the identification and
assessment of project-specific risk is possibly one of the most controver-
sial topics in project management theory and practice. While attempts
have been made to include risk assessment as part of the financial
appraisal process, this appears, to some extent, to have been unsuccess-
ful. Baldwin' argues in fact that ‘the rate-of-return figure should remain
inviolate and should be complemented by a secondary factor indicative
of the risk, thereby keeping sight of both economic effect and risk’. Risk
and financial evaluations are two separate factors, and each will have an
influence over the other, but their assessment should remain separate.?
It is important, however, when allowing for risk in appraising capital
projects to make it not merely more difficult to accept a project.

Over the years, Baldwin’s advice has largely been ignored, with aca-
demics looking for ways in which to incorporate a risk factor in the
financial appraisal models, an example being the CAPM. Discount rates
used in DCF calculations have been increased to allow for risk, while
shorter PB periods have been required for those projects perceived to
carry a higher risk. These measures, however, may just make it more
difficult to accept a project.

Project-specific risk is an important factor when appraising capi-
tal projects, because ignoring it can result in high-risk projects being
accepted with catastrophic consequences. The literature shows that this
is possibly more important with regard to new technology projects, such
as ICT, than the more traditional capital projects. Recent research shows
that assessing project-specific risk was an important issue with respect to
ICT projects.? Risk is always an important issue, although in good times
forgetting it is easy, but an organisation will suffer the consequences

68
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later.* The perception of risk and the way it is dealt with may also be
influenced by ‘systemic short-termism’.’

This chapter reports on current research into the risk assessment prac-
tices of both UK and Czech Republic organisations who have recently
undertaken an appraisal of ICT and non-ICT capital projects.® We hope
to enrich the literature with valuable insights into the treatment of risk
with regard to ICT and non-ICT projects and believe that this is the first
investigation simultaneously to study such practices in the United King-
dom and Czech Republic. We believe that this evidence further supports
the use of the FAP model.

Research methodology

This research is based on a factual and attitudinal survey conducted
simultaneously in both the United Kingdom and the Czech Republic.
Seventy-one valid responses were received with regard to the United
Kingdom and 81 in respect of the Czech Republic. In general, the survey
document was designed to make it clear that it was an academic study
and not a commercial/marketing exercise. Statistical analysis of the fac-
tual survey in connection with project risk is based on the y? Test. The
attitudinal part of the survey was centred on a series of statements with
responses based on a four-point Likert-type scale.” A two-tailed t-test is
used for analysing the differences in means between the UK and Czech
Republic respondents views. A standard crosscheck analysis was under-
taken to verify the compatibility of the data (e.g., those organisations
that reported that they ‘adjusted the discount rate’ to take risk into
account, actually used the NPV in their financial appraisal). The object
of the survey was the identification of current practices in respect of the
appraisal of both ICT and non-ICT projects and the opinions of senior
executives on a number of important issues regarding such practices.
This chapter reports on the risk aspect of project appraisal and is part
of a much larger research study,® some of which is reported in earlier
chapters.

Results and discussion

Although risk results from uncertainty, risk and uncertainty are theoret-
ically not synonymous.’ Risk involves situations where the probability
of a particular outcome is known, while uncertainty exists when the
probability is not known.!® Risk is the consequence of taking an action
in the presence of uncertainty, while uncertainty is the manifestation
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of unknown consequences of change.!'! Risk exists in economic analysis
because each input element has a number of possible outcomes, thus
relating risk to uncertainty of outcome.!? Risk is the probability of an
undesirable outcome, while uncertainty exists when the prior outcome
of a random event is not known." Risk is the combination of individual
uncertainties that have an impact on a project’s objectives.* Although
uncertainty may exist, it may not necessarily result in an undesirable
outcome and as a result may not present a risk.

Risk is therefore negative, and manifests itself in an unsatisfactory
outcome. Support of this argument may be traced back to Abraham de
Moivre (1667-1754), a French scientist. De Moivre’s work De Mensura
Sortis was first published in 1711 (in Philosophical Transactions — a Royal
Society publication) and, according to Berstein,'® ‘is probably the first
work that explicitly defines risk as chance of loss’ and quotes from De
Mensura Sortis, ‘The Risk of losing any sum is the reverse of Expecta-
tion; and the true measure of it is, the product of the Sum adventured
multiplied by the Probability of the Loss.” Del Cano and de la Cruz'®
also confirm this view of de Moivre’s work when they state that Moivre
‘defined, for the first time, the term “risk” as the possibility of loss
or damage’. Risk is the prospect of adverse events that result in bad
consequences.!” The term ‘risk’, as used in this chapter, relates to ‘uncer-
tain events’, which if they occur will have a negative impact on the
outcome of a project.

Financial theory argues that the most appropriate measure of invest-
ment risk is obtained by measuring the variance in earnings. This may
be appropriate for measuring equity risk, but in practice, with respect to
capital investments, models that are more pragmatic are used, such as
PB and sensitivity analysis.

Several models are used in industry to identify and assess the level of
perceived project risk. Some aim to identify risk (primarily from a finan-
cial perspective), others aim to allow for risk, while some others aim to
achieve both functions. Among the more well-known are: the PB, sensi-
tivity analysis, probability analysis (e.g. decision trees), adjustment of
the hurdle rate, discount rate, or required PB period, CE-v, CAPM, and
option theory.

An interesting observation of the data (Table 4.1) from our research
suggests that more UK organisations take risk into account than actually
assess risk. The question must therefore be asked, ‘If risk is not assessed,
how can it be taken into account’? This would indicate that some organ-
isations subjectively adjust the discount rate or required PB period based
on their perception of risk rather than a formal assessment. This does
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Table 4.1 Approaches used to assess and/or take account of risk

Approach/Model ICT Non-ICT
UK CZ UK CZ

(n=71) (n=59) (n=67) (n=54)
Risk assessment n=38) (Mm=32) (Mn=33) (n=3)5)
Sensitivity analysis 28 1 25 6
PB 20 30 19 34
Probability analysis (i.e. decision 1 2 1 1

trees)

Option theory 1 0 1 0
Taking risk into account (n=43) (m=16) (Mm=40) (n=20)
Adjust hurdle rate (IRR) 25 8 26 8
Adjust discount rate used 25 10 25 11
Adjust required PB period 21 3 18 6
Capital asset pricing model 5 0 4 0
CE approach 2 0 2 0
Other 1 4 2 3
Do not adjust for risk and/or treat risk as (n=23) (n=25) m=23) (n=17)
a separate issue
Treat risk as a separate issue 6 16 6 12
Do not adjust for risk 18 9 18 5

Note: Of the UK organisations, 71 stated that they used at least one of the above approaches
with respect to ICT projects and 67 with respect to non-ICT projects. While in the Czech
Republic, the figures were 59 for ICT projects and 54 for non-ICT projects.

not appear to be the case with organisations in the Czech Republic; a
greater number adopting one or more of the risk assessment models
rather than making any risk adjustment; we explore this issue later in
the chapter.

Techniques used in the identification and assessment
of project risk

There are a number of models used in industry to identify and assess the
level of project risk. Our investigation was aimed at the well-known and
used models (Table 4.1):

(i) Payback

The PB model, which is normally regarded as a financial appraisal
model, is also seen as a popular method of identifying the level of
project risk.’® It is argued that the uncertainty of estimating future cash-
flows increases with time; the longer a project’s life, the greater the
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difficulty in estimating cashflows in later years. This uncertainty itself
creates a risk in that the ultimate benefits expected from a project may
not materialise. To some extent, this risk is identified by the level of
the PB period; shorter PB periods indicating a lower risk, while longer
PB periods indicate a higher risk.”” While PB may be a measure of ‘time
risk’, it is ineffective as a general measure of project-specific risk. It has
been argued that one of the strengths of the PB model is its simplicity.?

Earlier research showed that although the PB model continued to be
used as a measure of riskiness, its importance was said to be in decline
with more explicit risk evaluation criteria being used.?! This view is not,
however, supported by Lefley and Sarkis,?* who found that although
other risk evaluation criteria were being used, the PB model was the most
popular method of risk assessment used by UK and US manufacturing
companies in their evaluation of new AMT projects.

It is also argued in the literature (see, for example?®) that the PB
discourages long-term investments, such as investments in new tech-
nology, and is an ineffective strategy for controlling risk; in fact, it could
actually increase risk dramatically.

Twenty (28.2%) UK organisations used this approach with respect of
ICT projects and 19 (26.8%) with respect to non-ICT projects. This was
in marked contrast with the Czech Republic organisations; 30 (50.1%)
organisations using it for ICT projects and 34 (63%) for non-ICT projects
(Table 4.1). The figures also indicate that while there is no apparent dif-
ference between the UK use of PB in respect of ICT and non-ICT projects,
as far as the Czech Republic is concerned, there is a greater use of the PB
approach for non-ICT projects (63%) when compared with that of ICT
projects (50.1%).

(ii) Sensitivity analysis

With all capital investments, there will be a range of possible outcomes
from each investment opportunity and, as a result, a range of possible
financial returns. A sensitivity analysis approach to the problem will
identify how sensitive the projected cashflows are to changes in the fore-
casted cashflows. Sensitivity analysis has been shown to be the most used
risk assessment model in respect of UK organisations when assessing
IS/IT and ‘other’ capital projects.?*

This approach has more of a pragmatic nature rather than being based
on financial theoretical concepts. The technique will highlight those
projects, which through only a small deviation in cashflows from those
forecasted produce a high variance in the calculated rate of return. Such
projects are said to be highly sensitive and therefore present a greater
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risk. Twenty-eight (39.4%) UK organisations used this approach with
respect to ICT projects and 25 (37.3%) with respect to non-ICT projects.
This was in marked contrast with the Czech Republic organisations with
only one (0.02%) organisation using it for ICT projects and six (11.1%)
for non-ICT projects (Table 4.1). This may suggest that Czech Republic
organisations are less sophisticated in their approach to risk assessment
than some UK organisations.

(iii) Probability analysis

Probability analysis identifies the level of risk by estimating the proba-
bility distributions of the cashflows from a project and calculating the
‘expected’ values that can be used to arrive at the ‘expected’ NPV of the
project. Decision trees (developed in the 1940s) illustrate the fact that
often decisions are sequential in nature in that once a certain eventu-
ality has occurred then the decision-maker is faced with another set of
problems. By placing a probability value at each branch in the decision
tree, a prediction of the risk/profitability profile of a project can be cal-
culated. By multiplying the ‘probability’ value with the ‘profitability’
value, it is possible to arrive at what is known as an ‘expected’ value.
As the number of paths through the decision tree increases, so does the
complexity of the model until it gets to the situation where it becomes
unmanageable.

It is argued in the literature that decision trees have ‘practical limita-
tions in the real world’ and that they ‘can easily become an unmanage-
able “decision-bush” when actually applied in most realistic investment
settings’.?> Probability analysis was only used by one UK company to
assess both ICT and non-ICT capital projects, while with respect to the
Czech Republic, two organisations used this approach for ICT projects
and one for non-ICT projects (Table 4.1). This may indicate that ‘proba-
bility analysis’ may not be seen by practitioners as a practical solution to
the assessment of project-specific risk and may, as the literature suggests,
be ‘unmanageable’ in the real world.?

(iv) Option theory

Some capital investments have ‘real options’ which can offer benefits
that may increase the attractiveness of a project. Taking an ‘options’
approach may also have the effect of increasing or decreasing the per-
ceived level of project risk. Option theory was developed in response
to the trading in derivatives on the financial markets, but is now seen
to have implications in capital investment appraisals. Options have a
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unique attribute in that they are only exercised if they are beneficial;
they therefore hold positive characteristics.

Typical ‘options’ with respect to capital investments include: (a) the
option to make follow-on investments (growth options) if the immedi-
ate investment project succeeds, (b) the option to abandon a project,
(c) the option to wait (and learn) before investing, and (d) the option
to reduce the size of the initial project. The abandonment option offers
a financial value should the project fail within the early stage of its life
and therefore helps to reduce the perception of risk. Table 4.1 shows that
only one organisation used the option approach and that was in the
United Kingdom, and they used this approach for both ICT and non-
ICT projects. This may well suggest that practitioners perceive ‘option
theory’ as unsuitable or that they are unfamiliar with the approach.

Earlier research indicates that some Czech Republic managers ignored
real options citing reasons as complexity of calculations, complicated
prediction of input parameters, mistrust of calculations, and compli-
cated interpretation of results.”’ However, we believe that an options
approach to capital investment appraisals will give a pragmatic dimen-
sion to the assessment of project risk. While it may be difficult, in some
instances, to arrive at a financial options value, the fact that the var-
ious types of options are explored will be beneficial and improve the
decision-makers perception and understanding of project risk.

With respect to the risk assessment models used by UK organisations,
there was no statistically significant difference between the assessment
of ICT and non-ICT projects. This also applies to the organisations in
the Czech Republic. However, when one compares the United Kingdom
with the Czech Republic, in respect to the various risk assessment mod-
els used, there is a significant difference, at the a = 1% level [x?,.(3) =
26.0835; x2,4,(3) = 11.345], between the two countries.

While the United Kingdom has a marked preference for the ‘sensi-
tivity analysis’ approach, the Czech Republic strongly favours the less
sophisticated PB model, with all its imperfections. This does not mean
that the United Kingdom does not favour the PB model, but it does
so to a lesser extent than the Czech Republic. While there is no appar-
ent difference between UK organisations’ use of PB in respect of ICT
and non-ICT projects, as far as the Czech Republic is concerned, there
is a greater (12.9 percentage point increase) use of the PB approach for
non-ICT projects than ICT projects.

There was also a greater (11.08 percentage point increase) use of the
‘sensitivity analysis’ approach with respect to Czech Republic organisa-
tions in their risk assessment of non-ICT projects compared with ICT
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projects. The two approaches (probability analysis and options theory),
recommended by some academics, are seen to have very little sup-
port amongst practitioners, both in the United Kingdom and Czech
Republic.

Taking risk into account

There are a number of approaches used in industry to take risk into
account when appraising capital projects. Our investigation was aimed
at the better known and used techniques, but we also included two
of the approaches (CE-v and CAPM) recommended by some academics
(Table 4.1):

(a) Adjustments to the hurdle rate, discount rate, and required PB

The literature shows that it is common practice for organisations to
adjust their capital budgeting techniques for risk by shortening the PB
period, raising the required rate of return, or raising the discount rate
in computing the NPV.% It is argued in the literature that the discount
rate should be based on the weighted average cost of capital (WACC),
although some changes may be needed to cover project-specific risk.?
The same researcher also argues that the adjustments made by manage-
ment for a specific risk profile for the project under consideration remain
mainly an art based on intuition and experience rather than scientific
statistical methods.

Although we observed, as identified earlier in the chapter, that a
greater number of organisation in the Czech Republic actually ‘assessed’
(n=32) risk than ‘adjusted’ for risk (n=16), it is interesting to note
that while 30 organisations used the PB model, only three stated that
they actually ‘adjusted the required payback period’ to take risk into
account with regard to ICT projects. A similar observation is made with
respect to non-ICT projects, with 34 using the PB and only six making
any ‘adjustment’ to the required PB period.

A more important observation, however, is that there is little evidence
to suggest on what basis Czech Republic organisations adjust discount
rates when they largely depend on the PB model for the assessment of
risk. One could surmise, however, that they use the PB to identify the
level of risk and then, based on the level of the PB period, subjectively
adjust the discount rate or required hurdle rate accordingly; longer PB
periods resulting in higher discount rates for those that use one of the
DCF models. It also appears that an equal number of UK organisations
use PB as a risk assessment measure as those that adjust the required PB
period to take risk into account.
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(b) CE approach

One of the methods used to take account for risk in the estimating of
the forecasted cashflows is to apply a risk factor to the cashflows and
to arrive at a CE-v. The certainty-equivalent, as considered in the eco-
nomic literature, stems from expected utility (EU) theory and can be
represented, from the view point of an agent who sells a random amount
X, as the real number z such that u(z) = E[u(X)], where u is a utility func-
tion. Utility theory (which, according to del Cano and de la Cruz,* can
be traced back to the work of Jeremy Bentham, 1748-1832) attempts to
quantify the decision-maker’s attitude to risk and to depict the results
on a utility curve. It attempts to translate monetary consequences into
utility values. If the decision-maker’s attitude to risk can be quantified,
then risk aversion can be incorporated into the decision-making process.

The literature shows that the CE-v is arrived at by reducing the risky
cashflows by a CE factor to arrive at a risk-free cashflow.’! The CE
factor is achieved by comparing the risk-free discount rate with the risk-
adjusted discount rate. Using this approach, the final NPV for a project
is the same as under the standard DCF approach, where the uncertain
cashflows are discounted at the risk-adjusted discount rate. The effect
of reducing the cashflows to arrive at a CE-v is offset by the reduc-
tion in the discount rate to a risk-free rate. The difference between the
risk-free discount rate and the risk-adjusted discount rate is a measure
of the required risk premium. This, in effect, links the more theoret-
ical approach of the CE method with the rule-of-thumb approach of
subjectively adjusting the discount rate.

By using the concept of CE-v, it is possible to separate the timing and
risk adjustments in the determination of the discount rate to be used
in the evaluation process.*> This view is supported by the argument
that the CE-v model allows a separation of the risk-adjusted process
from the discounting process. It is then possible to adopt a risk-free dis-
count rate and to avoid the possibility of compounding risk adjustments
unintentionally.®® It is, however, argued that a CE does not necessarily
reflect risk.3*

Table 4.1 shows that only two organisations used the CE-v model and
that was in the United Kingdom, and they used this approach for both
ICT and non-ICT projects. This may suggest that although there is some
academic support for this approach, practitioners have not taken it on
board.

The main disadvantage of this method is the subjectivity that is
applied to the determination of the risk factor used in the CE formula
to calculate CE-v cashflows. There is also a danger that the discount rate
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used in the DCF calculations (to calculate the NPV or act as a thresh-
old for the IRR) may include an allowance for project risk and is not
therefore a risk-free discount rate.

(¢c) Capital asset pricing Model

The CAPM is derivable from modern portfolio theory (MPT). Theory
suggests that there is a direct relationship between the level of risk and
the level of acceptable returns from an investment in that the higher
the level of risk, the higher the level of returns that would be expected.®®
The lower the level of expected returns, the lower the level of acceptable
risk. This relationship is generally assumed to be linear,* in that each
incremental increase in risk is associated with an increase in expected
return. It assumes that the decision-maker is prepared to accept a higher
level of risk only if there is a possibility of a much higher level of return,
and that he will only accept a low return (one equal to, or just above,
the organisation’s cost of finance) if it is associated with a low level
of risk.

Table 4.1 shows that five UK organisations used the CAPM in respect
of ICT projects and four UK organisations used this approach for non-
ICT projects. No Czech Republic organisations used this approach. The
low usage of the CAPM may suggest that it has failed to live up to its
early promise as a practical tool for estimating capital project risk-return
relationships. This confirms a view expressed in the literature that the
use of the CAPM is much less than one would expect.’” Reasons for
not using the CAPM include ‘lack of familiarity with the technique’ and
‘lack of understanding of how to use it’.

There was no statistically significant difference [x%.. (5)=0.6693;
X5, (5) =11.07], with respect to the way UK organisations take risk into
account between the assessment of ICT and non-ICT projects. This also
applies to the organisations in the Czech Republic [x?.. (3)=1.0239;
¥%s0, (3)=7.815]. However, when one compares the United Kingdom
with the Czech Republic, in respect of ICT projects, there is a signifi-
cant difference, at the a = 5% level [x2. (5) =12.935; x2,, (5)=11.07],
between the two countries. There was, however, no significant differ-
ence [¥%.c (5)=5.5064; %%, (5)=11.07] between the two countries in
respect of non-ICT projects. It is, however, observed that fewer organ-
isations in the Czech Republic make any adjustment to take risk into
account than organisations in the United Kingdom. The two approaches
(CE-v and CAPM) recommended by some academics are seen to have
very little support among practitioners who continue to rely on the
less-sophisticated approaches.
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Non-adjustment for risk or treating risk as a separate issue

Twenty-three UK and 25 Czech Republic organisations indicated that
they did not adjust for risk and/or treated risk as a separate issue with
respect to ICT projects, while, with respect to non-ICT projects, the
numbers where 23 and 17 respectively (Table 4.1). The figures show
that a greater number of UK than Czech Republic organisations do not
make any adjustment to the financial models to take risk into account.
While, with respect to those organisations that treat risk as a sepa-
rate issue, a greater number is seen to be in the Czech Republic, none
of the UK or Czech Republic organisations who stated that they ‘did
not make any adjustment for risk’ in respect of both ICT and non-ICT
projects actually assessed risk. While, with respect to the Czech Republic
organisations that stated that they ‘treated risk as a separate issue’, four
assessed risk for ICT projects and three for non-ICT projects, none of the
UK organisations that ‘treated risk as a separate issue’ assessed risk.
There was no difference between the number of UK organisations
that either ‘do not adjust for risk’ or ‘treat risk as a separate issue’, with
respect to ICT projects and non-ICT projects. There is no significant dif-
ference with regard to Czech Republic organisation [x?.. (1) =0.1976;
%25, (1)=3.841] in this respect. However, when one compares the
United Kingdom with the Czech Republic, in respect of both ICT and
non-ICT projects, there is a significant difference, at the o = 5% level
[ICT projects: ¥ (1)=7.5282; %25, (1)=3.841 and non-ICT projects:
¥l (1)=8.3975; %5, (1)=3.841]. It appears that Czech Republic
organisations, rather than ‘adjust’ for project risk, are more likely to treat
risk as a separate issue; this supports the earlier findings of the author.®®

Opinion statements

As part of this research, an attitudinal survey was undertaken based on
a number of opinion statements. Two of those statements are presented
here, the statistical results of which are given in Table 4.2. The first
statement is, ‘Evaluating investments in ICT projects poses a number of
problems that investing in “other” assets does not present.’ It is argued
that these problems may present an increase in project risk.

Both UK and Czech Republic respondents agreed with this state-
ment (UK, mean 3.0; Czech Republic, mean 2.9079) and there was
no significant difference between the views of each group of respon-
dents (t=1.0325). The second statement is, ‘Investing in ICT projects
presents a higher level of risk than investments in more traditional cap-
ital projects.” While there was a strong agreement from UK respondents
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Table 4.2  Statistical analysis of responses to opinion statements

Statement UK CZ t-values

a b ¢ d mean a b ¢ d mean

Evaluating 6 59 6 0 3.000 11 48 16 1 2.9079 1.0325
investments in

ICT projects poses

a number of

problems that

investing in

‘other’ assets does

not present

Investing in ICT 22 33 15 1 3.0704 8 31 37 1 2.5974 3.9544*
projects presents a

higher level of

risk than

investments in

more traditional

capital projects

Note: Level of agreement with each statement: a = ‘strongly agree’; b= ‘agree’; c = ‘disagree’;
and d = ‘strongly disagree’. *A significant difference at the a =1% level (reject Hp, that means
are equal).

(mean 3.0704) to this statement, there was a neutral response with
respect to the Czech Republic respondents (mean 2.5974).

This difference was significant at the a = 1% level (t=3.9544). This
lower level of perceived project risk, with respect to ICT projects, among
Czech Republic respondents may indicate that, in their view, the ‘prob-
lems’ associated with ICT projects do not necessarily present a higher
risk. This view also supports the earlier figures, which showed that the
number of Czech Republic organisations ‘assessing’ risk for ICT projects
was less than that for non-ICT projects. A similar observation was made
with respect to ‘risk adjustments’ in respect of such projects.

Conclusion

The lack of support from practitioners for the more sophisticated and
possibly theoretical risk evaluation models, such as probability analy-
sis, option theory, CE-v, and CAPM, and, with respect to ‘sensitivity
analysis’, by Czech Republic organisations is to some extent under-
standable, when one considers that risk is itself ‘subjective’ and its
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identification and assessment relies, to a large extent, on management
perception.

It was expected that as ICT capital projects may, to some extent, be
perceived to be more sophisticated than non-ICT projects, that a more
sophisticated approach would be made in its risk assessment. This has
been shown not to be the case. While respondents from UK organisa-
tions see ICT projects as presenting a higher level of risk, this is not the
perception of the respondents from Czech Republic organisations, and
although the appraisal of ICT projects is seen to be more problematic,
this does not necessarily present a higher risk.

Evidence suggests that there is a difference between the risk
approaches of the two countries, and, in some respect, between ICT
and non-ICT projects. An important observation is that there is little
evidence to suggest on what basis Czech Republic organisations adjust
discount rates when they rely heavily on the PB model for the ‘assess-
ment’ of risk. It appears that Czech Republic organisations, rather than
‘adjusting’ for project risk, are more likely to treat risk as a separate issue,
a risk approach, which has some academic support. There is some evi-
dence to suggest that an increase in project sophistication results in a
decrease in the sophistication of risk models/approaches used.

We would argue that this research also highlights the differences in
the business culture between the United Kingdom and the Czech Repub-
lic. In the United Kingdom, there has for many years prevailed a culture
of rewards (bonuses, etc.) based on short-term performance.** While this
is, to a lesser extent, now being seen in the Czech Republic, the reasons
for its introduction are perhaps different than that for the United King-
dom. We believe that the Czech Republic short-term culture is based
especially on the processes of transformation of the Czech Republic
economy, from a state-owned to a free market economy, that brought
along a high degree of uncertainty and the necessity to concentrate on
operational and tactical issues.

Moreover, we would argue that current economic difficulties consti-
tute another serious encouragement for the current short-termism. As a
result, UK managers may see project-specific risk as more of a personal
risk (the failure or long-term nature of some ICT projects having a direct
bearing on their own financial benefits), while managers in the Czech
Republic see this risk as more of a corporate risk. This may be the reason
why a larger number of Czech Republic managers do not see the invest-
ment in ICT projects as presenting a higher risk, even though managers
in both countries see such projects as being problematic. The greater
sophistication in the assessment of risk by UK managers, therefore, may
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just reflect their desire to see how the risk will affect their financial
benefits.

We believe that this research provides valuable insights into the way
both UK and Czech Republic organisations deal with project-specific
risk, in respect of ICT and non-ICT capital projects, and presents data
and practitioners views, which are lacking in the financial and ICT lit-
erature. Investing in ICT capital projects involves, in many cases, a high
capital commitment and can present a number of problems not present
in more traditional capital investments. However, such problems do not
necessarily involve higher risks.

Risk must be assessed, and it is important that we critically exam-
ine the risk practices adopted by organisations and understand their
implications. We argue that risk assessment should be based on a serious
attempt to identify and evaluate the nature of project-specific risk and
recommend the use of the FAP model.



S

The Development of the
FAP Model

It is clear from the literature that managers prefer, when evaluating any
single investment proposal, to use a number of financial appraisal and
risk assessment models rather than rely upon any single model, no mat-
ter how much that model may be theoretically justified. We believe,
however, that the use of any single appraisal model can lead, in cer-
tain instances, to adverse selection, as subordinate managers learn to
modify their projections to maximise the acceptability of their propos-
als by overstating benefits and minimising costs and risks. We would
argue that a multi-appraisal regime would be useful in mitigating such
behaviour. There is also evidence to show that techniques developed
for both the assessment and treatment of risk are not as widely used as
some would like to believe. This may indicate that the issue of risk is
not taken seriously by some organisations. There also appears to be lit-
tle consensus as to which models should be used when a combination
modelling approach is adopted. Each model has some unique quality
to offer the decision-maker; however, inappropriate combination mod-
elling may lead to confusion and overcompensation for such factors as,
for example, project-specific risk.

We present the FAP model, which has been developed to mitigate
the problems inherent in traditional single or combination modelling
approaches. The FAP model looks at a capital investment project from
a financial, risk, and strategic viewpoint. While the model incorporates
some of the more traditional approaches to investment appraisal, it also
includes new techniques and modifies others to create a combination
model that captures more of the complexity of the decision-making
process, reinforces principles of good governance within the appraisal
process, and mitigates adverse selection. The FAP model achieves this by
forcing a structure upon the decision-making process which we, along
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with others, believe will serve to maximise the quality of the decisions
that managers actually make.!

The research path followed in the development of the
FAP model

The research approach in developing the FAP model followed a clear
path (which is summarised in Figure 5.1), starting from the firm foun-
dation of earlier studies,? which, with the literature review, (i) supported
the need for a new approach to the appraisal of capital investments,
(ii) highlighted the perceived deficiencies and concerns over some
existing investment appraisal models and, (iii) helped to identify the
requirements of any new model.

The second stage involved the conception of the FAP model. The
model was then exposed to critical comment through publications in
both the academic research literature and professional journals.® The
critical comments led back to the development stage and resulted in
some modifications (e.g. the inclusion of the net present value profile
(NPVP)) to the model.

Prior studies

A 4

Development of the FAP model

v
A

A 4

Critical review

A /

Pragmatic evaluation

\ 4

The FAP model

Figure 5.1 The research path
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The next stage involved the pragmatic evaluation of the model
through presentations and questionnaire responses again resulting in
some minor modifications (e.g. making more explicit how ‘real options’
are catered for) to the model. Adopting a case-study approach to rein-
force the external validation of the FAP model extended this evaluation.
The final stage resulted in the completion of the FAP model in its
current form.

Although the research in developing the FAP model was diverse in
its subject matter, it is united by its research methodology — a sys-
tem of explicit rules and procedures upon which research is based and
against which claims for knowledge are evaluated.* From a pragmatic
point of view, knowledge is not just acquired through empirical obser-
vation, more important than observation and the content it yields is
the method of science. This method includes observation, but con-
tains in addition a way of doing things that has direction and keeps
thought moving with experience.® Research methodologies, especially
for the social sciences, are constantly being updated and improved and
it is hoped that the pragmatic/normative approach used in the devel-
opment of the FAP model will allow the reader to follow the research
path and come to the same conclusions: (i) there is a need for a new
capital investment appraisal model, and (ii) the FAP model satisfies
that need.

This book produces verifiable evidence to substantiate (i) the per-
ceived weaknesses of some of the existing capital investment appraisal
models and (ii) the need for a new multi-attribute capital investment
appraisal model. We strongly argue that the FAP model, developed from
this research evidence and supported by pragmatic data, addresses many
of the perceived problems concerning the appraisal of capital projects.

By adopting a pragmatic approach, the author was keen to establish,
using a range of theoretical insights and prior research, a model that
would have a high level of acceptability. The model has been revised
and adjusted not only to keep it within the bounds of what is theoret-
ically reasonable but also to maximise its acceptability to the user firm.
Fundamentally, the FAP model is normative and prescriptive in that it is
concerned with what ought to be done rather than what is actually done.

Conceptual reasoning

In practice, the appraisal of capital projects consists of two intersecting
problems: first, the complexity of the investment decision, and second,
the financial consequences of the proposed project upon the value of
the firm.
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The word ‘complexity’ refers to the quality or state of being com-
plex, while the word ‘complex’ is derived from the Latin word complexus
and means to entwine, embrace, composed of two or more related
items, parts, or constituents. This results in a state of complexity by the
interweaving or interaction of the various parts. Although it is gener-
ally assumed that ‘complexity’ is synonymous with ‘complicated’ (both
consisting of two or more related parts), we would argue that this is
not exactly the case, as complexity is more about the interaction of
the various parts and their embeddedness within each other. The word
‘complicated’ infers that there is a logical process to becoming uncom-
plicated (or simple) by separating the individual parts, thus, if this is
the case, then the addition of the individual parts will make up the
whole.

Although it is generally felt that to reduce the level of complexity all
one has to do is to separate the various elements of the interacting parts,
this, however, has proved not to be so easy, as the act of interweaving
(or embeddedness) is like the roots of closely planted trees as they search
out for water and nourishment. On the surface, the trees look indepen-
dent (appear to stand on their own), but under ground, the picture is
more complicated and difficult to untangle with their roots so entwined
together. We argue that, like the trees, as various related parts become
interwoven or embedded within a firm, this embeddedness results in a
kind of synergy, which may produce either positive or negative results,
so that the whole does not just become an addition of the individual
parts.

We therefore argue that complexity is the first dimension of
investment decision-making that any modelling procedure must accom-
modate. Project complexity can result in the creation of greater instru-
mental value as opposed to intrinsic value and is, in our terms, a
function of the degree of entanglement possessed by an asset and the
level of uncertainty that such entanglement imparts to the economic
outcome of the firm.

The second dimension of interest to us is the degree of cash genera-
tion and its timing that a particular investment promises to impact on
the firm and the uncertainty attached to the resulting cashflows. Tra-
dition informs us that the economic value of a project is the NPV of
cashflows resulting from an individual project and that the value of a
firm is equal to the PV of all future economic profits discounted at the
firm’s opportunity cost of capital. Conventional approaches to capital
investment appraisal assume that managers can disentangle the contin-
gent cashflows from a project from the existing asset structure of the
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firm. This, in practice, however, is not always an easy task given the
potential degree of embeddedness of a proposed asset.

As firms mature through growth and longevity, there is a potential
for assets to become more deeply embedded resulting in even greater
complexity.

There will naturally be those capital projects that are more complex
or embedded within the fabric of an organisation than others. Some, for
example, straightforward plant replacement projects may be at the least
complex end of the scale being evaluated using a conventional financial
appraisal approach. Other plant replacement projects may, for example,
involve the restructuring of working practices and the alteration of the
operational configurations of the business with inevitable greater com-
plexity. There are also those projects that will be high cash-generating,
while on the other hand, others will be low cash-generating.

The positioning of the FAP model

It is within this somewhat pragmatic relationship between complexity
and financial uncertainty that we attempt to position the FAP model,
together with the conventional capital investment appraisal models,
using a project evaluation matrix.®

As complexity and uncertainty about project cashflows increase, from
a pragmatic point of view, we would expect managers to apply addi-
tional techniques to support the traditional DCF approach. Sensitivity
analysis, Monte Carlo simulation, and the use of risk adjusted discount
rates are methods among others that have been developed to accom-
modate risk. However, for very basic cash-generating projects with very
low complexity and relatively short life, rule-of-thumb methods such
as PB may be the only appraisal model necessary. Greater project com-
plexity may, however, result in more strategic factors being considered,
with attempts being made to value such strategic benefits in financial
terms. Although efforts have been made to place a financial value on all
strategic benefits, this may not always be possible. For certain projects,
an ‘options’ approach to the financial valuation of some project benefits
(options) may also be considered appropriate.’

The evaluation of low cash-generating projects may be based on such
models as cost/benefit analysis with respect to low-complexity projects,
through strategic score models, and again finally to an options approach
(this time looking at what may be termed ‘strategic options’) for high-
complexity projects.
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Figure 5.2 The positioning of the FAP model

This leaves a central area within the project evaluation matrix
(Figure 5.2) covering projects that are medium cash-generating but have
various levels of complexity; projects that have strategic benefits, which
are difficult to quantify in financial terms, and project-specific risks that
cannot just be ignored but need to be analysed and evaluated. This
central area of the matrix is where the FAP model is most suitably posi-
tioned, although, as will be discussed later, the model can be applied in
other, more diverse, areas of the matrix.

As complexity increases, and as projects become less cash-generating,
the conventional investment appraisal models (such as PB, NPV, and
IRR) may become less applicable.

A basic rule-of-thumb model, such as the PB, may be appropriate as
a single measure in some instances, for example, in evaluating those
projects that are relatively high cash-generating, with a low capital cost,
low levels of cashflow uncertainty, low project complexity, and low spe-
cific risk. The NPV is appropriate, especially for higher cash-generating
projects with longer lives, where the cashflows can be reasonably deter-
mined with some degree of certainty and the project has a low/medium
level of complexity. As cashflow uncertainty and project complexity
increases, it is necessary to apply other measures, either to take account
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of this increased uncertainty/risk or place a financial value on the
intangible/strategic benefits.

Currently, the identification of project-specific risk is, in the main,
achieved by determining a project’s PB period or by analysing the finan-
cial data through the measurement of its ‘sensitivity’ to variations. Risk
is then taken into account either by reducing the required payback
period in line with the perceived increase in risk or, with respect to the
DCF models, by increasing the hurdle rate of the IRR or the discount
rate used to calculate the NPV. Here, risk is being defined as cashflow
uncertainty that will increase as project complexity increases.

With greater project complexity, some strategic models play an impor-
tant role in ‘topping-up’ the financial benefits from a project. Such
models attempt to convert strategic benefits into monetary values. These
models may be classified as ‘secondary-supportive models’, as they
consider the financial issues first, and accept a project on this basis,
or, if a project does not meet the financial acceptance criterion first
time around (possibly from project complexity), then a value is placed
on the strategic benefits which is then used to support the financial
justification.

Some, possibly high complexity, capital investments have ‘real
options’, which can offer benefits that may increase the attractiveness of
a project. These ‘options’ can be viewed from three perspectives; (i) those
options that would be considered as part of the initial screening of a
project (e.g., does the project fit in with corporate or business strategy),
(ii) those options that may be considered before any possible project
rejection (e.g., project deferment and the possibility to reduce the size
of the initial investment), and (iii) those options that create ‘benefits’
once a project has been accepted. Some of these benefits may be valued
in financial terms, while other benefits may be more of a strategic nature
that may not be so easily valued in such terms.

Progressing down to the bottom of the right-hand side of the project
evaluation matrix, two important options have been highlighted as giv-
ing ‘financial’ value. The option to abandon a project once it has been
accepted (abandonment values) and the option to reduce the size of the
project (reduction in capital cost).

If it is seen that once a project is started the returns are much less than
those forecasted, then the project may be abandoned, and the value
received from the sale of the equipment that is no longer required giving
the firm what is termed an ‘abandonment option’. This option is valu-
able where abandoning a project may be possible and selling-off assets
rather than continuing with a project that is yielding negative NPVs.
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Abandonment values (AVs) identify the possibility of a ‘bailout’ sce-
nario and give a wider perspective to project risk. AVs also give an indica-
tion of a project’s liquidity and when considering large, high complexity
projects, managers prefer those projects with a high abandonment
value.

A firm may also have the option of reducing the size of the initial
project once it has become apparent that a scaled-down version would
be preferable, based on the acquired knowledge at the time. This type
of option (a reduction option) will reduce the capital cost of the project
and may reduce the level of risk that the organisation is exposed to.

Moving towards the low cash-generating side of the project evalu-
ation matrix, away from the central position, ‘other’ project benefits
need to be looked at, which, in some cases, may only be evaluated from
a judgmental stance and represented by a ‘points’ or ‘score’ value. Such
models as cost/benefit analysis and strategic score models are used in
the evaluation of these projects.

Cost/benefit analysis is usually applied to what may be described as
‘social’ projects, where social costs and benefits are evaluated for a public
capital investment, but it is also used in industry in the evaluation of ser-
vice and other infrastructure projects. There seems to be two approaches
in practice to cost/benefit analysis. First, the costs of the project are
determined and the benefits are also valued in financial terms to see if
they exceed the costs. The second approach, while determining the cost
of the project in exactly the same way as the first, measures the benefits
on a ‘points’ scale. The total points value is divided into the total cost
of the project to arrive at a ‘cost per one point in value’. The lower this
cost, the more favourable is the project.

When progressing to lower cash-generating, higher levels of project
complexity, there may be more of a reliance on strategic ‘score’ mod-
els. Some strategic models seem to infer that strategic factors are more
important than financial factors, and that, possibly, a project should be
accepted on strategic grounds even though it may not satisfy the finan-
cial criteria through a conventional financial appraisal of the project.
These models may be described as ‘primary-supportive models’, where
considerations are given to the strategic issues first, and a project is
accepted on this basis, overriding the financial evaluation. The strate-
gic issues being of primary importance while the financial data acts in a
supportive role.

As the level of project complexity increases, more ‘strategic’ options
may be available. One option, termed a ‘growth option’, is to make
follow-on investments if the immediate investment project succeeds.
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The fact that an organisation has undertaken the initial project will
place that organisation in a position either to ‘follow-on’ and take
advantage of future returns or halt further investment.

A further strategic option is what is called a deferment option, the
option to wait (and learn) before investing. While the decision to invest
may be irreversible, the decision to defer an investment, however, can be
reversed. The value of waiting must, however, be set against the sacrifice
of earlier profits. An organisation that continues to wait may lose any
competitive advantage that the project offers.

While the preferred way of dealing with real options is to place a
financial value on them and include them in the DCF calculations,?
some options (‘growth’ and ‘deferment’) may be seen more from a strate-
gic perspective. For example, the growth option may be treated as a
strategic benefit (and valued in ‘score’ terms) rather than attributing a
financial value to it.

With the increase in cashflow uncertainty and project complexity,
evidence shows that more weight is placed on judgmental factors and
less reliance is placed on the results from the conventional appraisal
models such as NPV.° Some academics argue that the conventional
appraisal models fail to capture many factors involved in the justifica-
tion of capital projects support this.!® In such circumstances, managers
may move away from the pure ‘financial’ appraisal models to the
adoption of judgmental ‘score’ models. There is, however, a transition
stage where the bulk of capital projects rest, a stage where both finan-
cial and judgmental score models merge. It is in this position that a
multi-attribute model, such as the FAP model, is ideally suited.

A team approach

An essential part of the FAP protocol!! is the establishment of a capital
investment appraisal team, which includes key functional managers of
the organisation together with an ‘independent’ team facilitator (group
leader). It is vital that the team facilitator is unbiased towards each
project and can act impartially. The team facilitator must not be con-
fused with a ‘project champion’ who is a person heavily committed to a
project and totally biased towards its acceptance.!?

While the composition of the investment appraisal team is important
in respect to the members’ varied managerial disciplines, it is also essen-
tial to appreciate that their other demographic characteristics (basic
social attributes such as age, sex, educational standard, length of ser-
vice, etc.) may be equally important and may well account for the fact
that some teams will be more efficient than others.'® Also of importance
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is the level of managerial diversity in relation to the perceived environ-
mental uncertainty (PEU) — the degree to which managers differ in their
perception of the uncertainty of their organisation’s external business
environment.' It is therefore the responsibility of the team facilitator
to aim at maximising team efficiency based on their knowledge of the
demographic characteristics of the team members.

The constituent parts of the FAP model

The FAP model incorporates three sub-models; the net present value pro-
file (NPVD), the project risk profile (PRP), and strategic index (SI). What
is particularly important, however, is the dynamic FAP ‘protocol’.

Like any other investment appraisal model, FAP incorporates the basic
details of the proposed investment — the capital cost of the project, the
project’s estimated useful life, and the cost of capital.

However, the FAP model is a multi-attribute information model based
on a profiling protocol and is therefore more dynamic in its approach
than many of the existing conventional investment appraisal models.

A prerequisite of the FAP approach is the need to formulate a detailed
conception of the firm’s overall corporate and business strategy, and that
the analysis and review of this strategy should be an ongoing exercise.
Each firm should also consider the maximum level of project-specific
risk that it is prepared to accept. All projects that do not fit into the
overall corporate and business strategy of the organisation, and those
projects deemed to be too risky (we will look at the aspect of ‘too risky’
when we consider the PRP in Chapter 8) should be screened out at an
early stage in the capital investment evaluation process, and only those
projects that pass this initial screening should be considered in greater
detail.

The FAP model consists of four protocol components (other than the
FAP protocol itself), which together form the investment profile for each
capital project. The four components are (1) Basic data input - the capi-
tal cost of the project, the cost of capital, and the project’s estimated life,
(2) The NPVP, which gives a profile of the conventional NPV model by
incorporating the DPB, the discounted payback index (DPBI), and the
marginal growth rate (MGR), (3) The PRP, which is a risk management
protocol, aimed at the project definition stage, that is designed to iden-
tify and evaluate project-specific risks, and (4) The SI, which is used to
identify and evaluate project-strategic benefits and link them with the
firm’s overall business strategy.
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The FAP Model — Basic Data

In this chapter, we explore some of the basic data requirements for
implementing the FAP model. Our primary concern will be with the
inputs to the financial elements of the decision-making process that
follows the well-worn path of the NPV approach. This method of invest-
ment appraisal is recognised as being the one technique which gives a
spot estimate of the value added promised by a given investment oppor-
tunity. Under very limited assumptions, the NPV of the incremental
cashflows implied by a given investment decision when discounted at
the firm’s opportunity cost of capital provide the economic value of the
project to the firm. With all the usual caveats in place, under free infor-
mation and competitive markets, this increment in value contingent
upon an investment decision should be translated into a corresponding
increase in the market value of the firm. However, theory is one thing,
practice another, and it is to the data requirements of the FAP model
that we now turn our attention.

The capital cost of the project

The process of calculating the capital cost (investment outlay) of a
project is well defined and understood and should therefore present few
problems to the experienced accountant or project manager. The capital
cost will be the value that represents that part of a project’s expenditure
that is capitalised as a fixed asset in the accounts of the company after
following standard accounting practice guidelines. All other costs are
treated as revenue expenses and are offset against the positive cashflows
from a given project. By adopting this approach, a consistent definition
of the capital cost of a project can be achieved.

For projects with a long start-up period, the capital expenditure may
be spread over a number of years. However, this presents little difficulty
in appraisal terms. There are broadly two ways of dealing with this:
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Table 6.1 The capital cost for a project with a four-year set-up time (a)

Year Actual cost (£) Compounding rate 8% Compound value (£)
-3 396,590 1.3605 539,561
-2 492,600 1.2597 620,528
-1 539,710 1.1664 629,518

0 221,100 1.0800 238,788
Totals 1,650,000 2,028,395

Note: The compounding rate is equal to the project’s discount rate. In line with common
practice and taking a conservative view of costs, the actual expenditure is assumed to be
made at the beginning of each year.

(i) The rolling expenditure program can be compounded at the appro-
priate rate (i.e. the discount rate used in the NPVP - see Chapter 7) to the
point at which the project is expected to start making a return (which is
deemed year 0). Although the historical cost will be entered in the FAP
model, a note of the compounded cost for such projects should also be
included. Table 6.1 gives an example of the compounding approach and
shows that while the historical financial cost of a project is £1,650,000,
its compounded cost, based on a four-year set-up time, is £2,028,395.
It is this second, larger figure, which should form the basis of the NPVP
calculations.

The advantage of this approach is that it presents the decision-makers
with a clear estimate of the value of the capital invested in the project at
the point the project commences to generate a return. The disadvantage
is that the resultant NPV is calculated at that date rather than the date
at which an irrevocable decision to invest is made. From this point of
view, the second approach is preferred.

(ii) In order to maintain the integrity of the NPV as a spot estimate of the
value added to the business by a given investment decision, the prefer-
able treatment is to discount the capital flows to the point at which the
decision is made, as shown in Table 6.2.

The two approaches can be reconciled by discounting the capitalised
investment under method (i) at the discount rate that gives the same
answer as method (ii):

Discounted value of capitalised investment =£2,028,395/1.08*
=£1,490,931
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Table 6.2 The capital cost for a project with a four-year set-up time (b)

Year Actual cost (£) Discount rate 8% Discount value (£)
0 396,590 1.0000 396,590
1 492,600 0.9259 456,111
2 539,710 0.8573 462,714
3 221,100 0.7938 175,516
Totals 1,650,000 1,490,931

Note: With this approach, year ‘O’ denotes the point at which the first commitment to the
capital investment is made; year ‘1’ is the sum of the capital expenditure in the first year
which is assumed to arise at the end of the year in question and so forth to the end of the
capital investment cycle.

However, in terms of assessing the value added to the firm at the point
at which the investment is made, the second approach described above
is to be preferred.

The impact of taxation

Taxation impacts upon the calculation of NPV by altering the firm’s
assessment of its taxable profits after capital allowances where appro-
priate. It does this in the following way:

(i) The capital expenditures incurred may be eligible for capital
allowances (either first year or writing down) which mitigate the
firm’s overall assessment for tax. Likewise, at the end of the project,
any unused capital allowances may be recoverable or, where the
original equipment is dismantled and sold, a balancing charge may
then become due.

(i) The operating cashflows from the project will either increase the
firm’s annual profit or loss chargeable to tax.

(iii) The cost of capital may need to be corrected to take into account
the tax shield arising from debt and any other ‘above the line’
capital sources.

The correction to the expected capital investment (i) is straightforward
when a 100% first-year capital allowance is available, assuming the
expenditure flows as described in the previous tables.

In the example shown in Table 6.3, it is assumed that the tax benefit in
terms of reduced tax payments on the firm’s overall liability is received
in the year of investment. In practice, the incidence of the tax cashflow
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Table 6.3 The capital cost for a project mitigated by a 100% first year allowance
(FYA) and 40% corporation tax liability

Year Actual FYA Mitigation  Net Discount Discounted

cost of tax capital rate 8%  value

(£) liability cost

(40%)

0 396,590 396,590 158,636 237,954  1.0000 237,954
1 492,600 492,600 197,040 295,560  0.9259 273,667
2 539,710 539,710 215,884 323,826  0.8573 277,629
3 221,100 221,100 88,440 132,660  0.7938 105,310
Total 1,650,000 894,559

may well be different to the incidence of the capital investment and that
would need to be modelled into the calculation of the NPV.

Normally, however, capital allowances consist of both a first year
allowance (FYA) and a writing down allowance (WDA). WDAs are cal-
culated on a reducing balance basis under the ‘pooling method’ or on
a straight-line basis. Because of the different varieties of taxation treat-
ment that may be required, it is important to ensure that any modelling
of cashflows is done on the basis of the best available tax advice.

Working capital

In principle, any additional working capital requirement brought about
by the decision to invest should be included as part of the operating
cashflows arising from the project and not as part of the capital expendi-
ture itself. In practice, it can be very difficult to disentangle the changes
in working capital from the firm’s overall requirements, especially where
changes in credit policy and cash holding are entailed.

For most companies, especially those that are on an expansion pro-
gramme, working capital can be an important issue, and the neglect to
forecast increased requirements can have a damaging effect and may
place the company in a vulnerable position. With regard to machine
replacement projects, which may have little effect on the sales vol-
ume of a company, the working capital requirements may virtually be
unaffected. In contrast to this scenario is the project which is aimed at
expanding the turnover of the company, as this will have a big impact
on working capital. The demand on working capital will also be progres-
sive, as the company continues to expand. It is not therefore advocated
that the calculation of working capital requirements should be ignored,
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but this should be incorporated as an ongoing analysis of the financial
planning of the company. The argument is whether it is appropriate, or
even practical, to include such figures in the capital cost for each project
being considered.

There are, however, those capital investments that are made which
aim at reducing stock levels. In such cases, as there is a clear financial
benefit through the reduction in warehousing space, labour, and other
stockholding costs, these benefits should be included in the financial
appraisal aspect of the FAP model; and, for those projects that require
an increase in stockholding, then a charge should be included to cover
the various costs of such an increase. For example, any capital cost
incurred in increasing warehousing facilities, as a direct result of a capi-
tal project, should be included in the capital cost of that project, while
ongoing non-capital costs (e.g. Labour, building rates, cleaning, heating,
and lighting) should be reflected in the forecasted cashflows.

The cost of capital

In line with the accounting literature, the cost of capital forms the basis
on which the discount rate is arrived at which is used in the NPVP cal-
culations in the FAP model. In the FAP model, the determination of the
cost of capital is the responsibility of corporate management. There is,
however, continuing debate over the ‘cost of capital’ with perceptions
differing widely within and between ‘industry’ and the ‘City’.!

As a company draws its finance from a number of sources, it is argued
that it may be appropriate to adopt the WACC approach. In fact, the
WACC is the most generally accepted model of calculating the cost of
capital.>? However, concern has been expressed that, in certain circum-
stances, using this approach may give the wrong signal.®> And, some
would argue, that a firm’s WACC should only be applied in project eval-
uations if the risk profile of the project is a ‘carbon copy’ of the risk
profile for the firm as a whole, otherwise the WACC should be ‘adjusted’
to take into account the difference in risk.*

Some accountants would argue that, especially in respect of large
projects, it might be more appropriate to use the marginal cost of finance
approach, while others advocate that the opportunity cost of capital
should be used. The CAPM has been developed to arrive at a cost of cap-
ital (discount rate) which is of particular relevance to risky projects, but
while it is theoretically sound, it has yet to be universally accepted by
industry. However, some finance academics have doubted the validity
of the CAPM, with some academics arguing that the empirical validity
of CAPM is still a matter of debate.®
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It would, however, be incorrect to try and identify a particular source
of funds with each project, as this would lead to the acceptance of low
yielding projects at the time of low costs of finance while some higher
yielding projects would be rejected during times of high costs of capital.
This argument is based on the fact that when the short-term cost of cap-
ital is low, say 5%, then projects with a yield of 5.5% may be accepted,
yet when the short-term cost of capital is higher, say 11%, then projects
with a yield of 10.5% would invariably be rejected. Accepting projects
on this basis would also directly influence the future cost of finance
from other sources. Increased gearing will have the result of decreasing
the WACC, but after a point high gearing will have a negative effect
and cause the WACC to rise, as investors perceive a higher risk of the
company becoming insolvent if it cannot pay its loan commitments.
High gearing will also result in wider fluctuations in earnings available
to ordinary shareholders.

It is interesting that with the pressure on companies to report more
‘accurate’ profit figures, through a clear directive to reduce the scope
for ‘creative accounting’, this may have the side effect of increasing the
WACC. As the scope for including various expenses as ‘extraordinary
items’ and as other measures are introduced to reduce the opportunity
for creative accounting, then this can only result in greater fluctuations
in the earnings-per-share-figures of companies and lead to more volatile
company share prices. This will inevitably affect the expected P/E ratio.
A company likes to report a steady increase in earnings-per-share each
year, but this may not be as easy to manipulate in the future as it has
been in the past. The increasing dilemma that the accountants will face
in the future will be the choice between WACC based on book val-
ues, with its generally accepted drawback of possible influence through
balance sheet manipulation, and the preferred WACC based on mazr-
ket values, which will be influenced by greater fluctuations in reported
profits, with the inevitable greater volatility in share prices.

There are, however, those projects which, because of their sheer scale
and individualistic nature, result in some companies establishing a new
division or subsidiary company to administer them. In such a case, the
financial structure of the new division or subsidiary company may dic-
tate the ‘cost of capital’ and therefore the discount rate to be applied
in the evaluation of the project. It may be that once the end of the eco-
nomic life of the project has been reached, the division/company is then
liquidated (the purpose for its creation/incorporation being achieved).
Such an example may be the incorporation of a company to adminis-
ter the extraction of a particular material from a given site. In such an
instance, a source of finance may be directly identified to a particular
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project. But even in such a case, this would inevitably have some influ-
ence on the overall cost of capital in respect of the parent company and
the group as a whole. There are also those projects that may attract some
kind of government financial aid, by the way of grants and/or loans with
low interest rates. Regarding grants, these can be dealt with through the
normal cashflow calculations. Low interest rate loans will have a direct
influence on the cost of finance for the particular project and must be
accounted for.

Accounting records may show that a company is currently borrowing
at an interest rate of 10%, while, for the same company, the medium-
term WACC may be in the region of 9%, and the opportunity cost of
capital (estimated over the life of the project and based on the value of
the best investment alternative forgone) of around 12%. The opportu-
nity cost of an investment (also termed ‘the opportunity cost of capital’ -
based on the returns available from government securities and ordinary
shares) is estimated at 8.75%. All of these alternative ways of calcu-
lating the cost of capital present a dilemma as to which one should
be accepted for use in the capital investment appraisal situation. Over
the years, all of these alternatives have been advocated, with opinion
now focusing in favour of some form of opportunity cost of capital
approach.

It appears that some companies in the United Kingdom and the
United States use a single discount rate when appraising capital projects
and that this rate includes an allowance for risk. By accepting a sin-
gle discount rate, which has been arrived at by adding a premium that
represents the return required to cover the maximum amount of risk
acceptable by the company, the company is in effect, on the one hand,
denying itself the opportunity to accept low-risk projects with lower
returns but, on the other hand, accepting projects that offer high returns
which may have higher risks. By adopting this approach, there is a dan-
ger that a company will bias its acceptance towards high-risk projects.
If the return on low-risk projects is greater than the cost of capital,
then accepting such projects will increase the shareholders’ wealth, but
this opportunity is not available to those companies that adopt single,
high-risk-adjusted discount rates.

Whatever approach to the calculation of the cost of capital is adopted,
the figure arrived at, and used in the FAP model, should not include an
allowance for project-specific risk. A view endorsed by both academics
and practitioners who argue that for discounted cashflow calculations,
‘risk’ is intended only to refer to ‘systematic’ risk, it does not include
‘project specific’ risk, no matter how great.®
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In the FAP model, the cost of capital forms the discount rate used in
the NPVP. As the discount rate is used to calculate the economic return’
and not as a project risk ‘threshold barrier’, then the cost of capital
should be calculated accordingly. This will then reflect the true eco-
nomic return from a project. It is then left to management to decide if
this return (together with the other features of the FAP model) is accept-
able, and they will inevitably be influenced by the opportunity cost of
capital (estimated over the life of the project and based on the value of
the best alternative forgone or the alternative rate for a similar financial
market investment), together with the specific risk and strategic implica-
tions of each project under consideration. Calculating the cost of capital
is hardly a simple task and it seems the difficulty is only compounded
by including a premium to cover project-specific risk.

A project’s estimated life

It is important to estimate the life of a project based on the concept
of ‘useful economic life’. This will represent the period during which a
company can expect to receive economic benefits from a given project.
Some projects will of necessity be short-life investments while others
will benefit from a much longer timescale.

All projects have a finite life, and while it may be difficult to estimate
it precisely, managers must make a conscious attempt to do so. In the
FAP model, projects with an estimated life of more than 20 years may
be stated as such, with figures calculated for this 20-year period only,
and an estimated cash inflow in year 20 to cover the residual value®
of the project at that time. When this 20-year rule is applied, the life
of a project should be entered in the FAP model, as 20+ with the full
estimated life entered in parenthesis after this figure. For example, if the
full estimated life of a project is 35 years then the figure for the life of
the project will be entered as 20+ (35). This will indicate that although
the calculations have been based on a 20-year lifespan with a residual
value included in year 20 which represents the financial returns from
year 20 to year 35, the full life of the project is estimated at 35 years.

It is accepted that there are those organisations, especially in the oil
exploration and industrial extraction industries, that may very well have
capital investments with lifespans of well over 20 years, but as the FAP
model is aimed more at manufacturing and processing organisations, it
is felt that a 20-year rule is appropriate. This does not, however, stop
such companies from modifying the FAP model to fit in with their
specific needs, as no model should be inflexible.



/

The FAP Model — The Net Present
Value Profile (NPVP)

While the traditional capital investment appraisal models, such as the
NPV, are theoretical models from which normative decision rules can
be derived, the FAP model offers a normative protocol that specifies
the processes managers ought to follow to maximise the value of their
investment choices. The NPV aims to identify those projects that will
increase shareholder value by allowing for project risk through the dis-
count rate used in its calculation and by increasing the cash inflows for
the strategic benefits. It looks at those aspects of an investment decision
that can be quantified in financial terms. The FAP model aims to address
the wider aspects of an investment decision that will impact on the firm.
Not only does it identify the implications for shareholder value from a
given investment, but it also looks at the total issue of risk from a cor-
porate management perspective. Because the FAP model (through the
PRP - developed in Chapter 8) looks at a project’s specific risk from this
perspective, it would be incorrect also to allow for ‘specific’ risk in the
discount rate used in the NPV. For if it did, it would be allowing for risk
twice. A firm is also concerned with its competitive strategic position
through its capacity to create competitive advantages. So the FAP model
(through the SI — developed in Chapter 9) highlights the strategic bene-
fits looked for in each capital investment opportunity and then goes on
to assess their ‘worth’ within each project. In the FAP model, the finan-
cial evaluation is achieved with the aid of the NPVP which incorporates
the NPV.

The NPV will highlight those projects that increase shareholder value,
but this is normally based on the assumption that there is no restric-
tion to the amount a company can invest and that it may therefore
invest in all projects that show a positive NPV. As this is not a prac-
tical assumption, the NPV fails because it does not fully take into
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account the magnitude of the capital investment required to produce
this increased value; it may not identify the most advantageous combi-
nation of projects when there is a capital shortage. In reality, companies
are faced with many types of capital investment situations and are also
burdened with constraints such as liquidity, perception of risk, and time
factors, to name just a few. There is no doubt, however, that the NPV is
conceptually more sound than the IRR, but on its own, and in certain
circumstances, it too may not give the right signal to management.

In spite of all the efforts to convince managers that the NPV is the
‘correct’ model to use, most surveys show that they continue to pre-
fer the IRR.! Although several modified versions to the IRR have been
developed, they too have been condemned by some academics even
though such modifications are an improvement on the conventional
IRR. No single investment appraisal model will, however, give the right
answer in all investment situations, and the NPV is no exception. This
is reflected again in recent research, which shows that companies now
use a greater number of financial appraisal techniques than in the past,
but with no consensus on the actual combination.? This increase in
usage has been attributed to the increase in computer software that is
now readily available to perform the basic calculations of the various
financial appraisal techniques such as PB, ARR, IRR, and NPV.

After initially including the MIRR,* the DPB, the DPBI and the ARR, in
the financial appraisal part of the FAP model,* it was soon realised that
what had been done was to select most of the conventional financial
appraisal models but leaving out the NPV.

Renewed stimulation to rethink the approach on the financial evalua-
tion aspect of the FAP model was influenced by Keef and Olowo-Okere.*
It was perceived, from this article, that there would be a strong aca-
demic objection (and correctly so) if the FAP model excluded the NPV,
but including the NPV would have resulted in using all of the conven-
tional financial evaluation models. A rethink on the issue resulted in
the development of the NPVDP, which is a sub-model of the FAP model.
Feedback was encouraging, with a letter being published in Accounting
Technician (January 2000) stating, ‘Lefley’s research at the University of
London is a valued contribution in the field of investment appraisal’.

There is considerable debate in the literature over the ‘correct’ dis-
count rate to be used in DCF calculations.® It is not, however, within
the scope of this book to extend this debate further. The NPVP uses a
discount rate that is not adjusted for project-specific risk and is there-
fore in line with recent thinking. Booth, in his comments regarding the
setting of discount rates, states, ‘For DCF calculations, “risk” is intended
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only to refer to “systematic” risk...it does not include “project specific”
risk, no matter how great.”

Bengtsson argues that while some traditional financial models, which
use a risk-adjusted discount rate, may handle the effects of systematic
risk in an appropriate way, this approach has its shortcomings when
considering the complex specific risk structure of some projects and
other models, which avoid the problem of estimating a risk-adjusted
discount rate, may be more appropriate.?

The NPVP

The NPV may now be seen in a different light with the establish-
ment of the NPVP. The NPVP extends the NPV by incorporating the
DPB, the DPBI, and the MGR, into a financial profile of an investment
opportunity. The NPVP shows a natural progression from NPV to MGR.

NPVP = [NPV = DPB = DPBI = MGR]

Before the actual calculation of the NPVP, cashflows are agreed by
the investment appraisal team. It is the ‘agreed’ cashflows that enter
the NPVP protocol (Figure 7.1). The figure shows clearly the corporate
management involvement at both the beginning and end of the NPVP
protocol. At the beginning, they are responsible for establishing corpo-
rate policy that includes the determination of the discount rate used in
the DCF calculations. At the end of the protocol, they are asked formally
to consider and approve recommended projects. The actual protocol,
although overviewed by corporate management, is carried out by the
FAP investment appraisal team.

It is important that any financial appraisal model should include the
assessment of two fundamental issues; it should identify those projects
that are beneficial to the long-term interests of the shareholders/owners,
and it should measure both a project’s time-risk and its liquidity, which
are interrelated. Regarding some projects, however, a third issue of ‘the
abandonment option’ may also be relevant, making it necessary to
calculate abandonment values.

It is important to measure the economic return from a project by iden-
tifying those projects that, having taken into account the time value of
money, produce a return greater than the organisation’s cost of capital.

Part of a project’s specific risk, but by no means the whole risk, will be
identified as a time-risk. The longer it takes to recover the initial cost of
the investment, the more likely the increase in risk that the returns from



103

Otsu
9 olbajens)
uonen|ens
Jayuny o} indu|

"MOJj BSIBADY +++++neeenr "MOJ} pJemio-

PPOW-qns JAN UL [/ 2nSiq

yo8loud
100ley

ajel yimoub jeuibrew SMOJ} yseo
alyoid AdN ® ‘Xxopul oeqgAed pajunoosip ‘pouad yoeghed pajseoalo} Buiusaios [enu|
pajuNoosIp ‘anfea jussaid JoN O uolenoeD 40 Juawaaiby
|enosdde (oves
Jew.o} uNnoosIp 40Q dul)
ajesodio) Aoijod yuswisenul

ajelodio)

|esodoud
108f01d



104 The Application of the FAP Model to ICT Projects

the project may not materialise in later years. This time element will also
affect the liquidity of a project — the time it takes to place management
back into its original financial position before it made the investment.

The abandonment option may be valuable with respect to those
projects in which, once started, it is found that the returns are much less
than originally forecasted, and it would be better to abandon the project
and sell the assets (adopting a bailout scenario) rather than continue
incurring losses. Highlighting abandonment values (AVs) at the initial
stage of the project evaluation will further assist with the measurement
of liquidity and also give a wider perspective to the identification of
project-specific risk.

The NPV, the DPBI, and the MGR will identify the various aspects
of a project’s economic return, while the DPB will measure a project’s
time-risk and, together with the AVs, the liquidity issue.

The determination of the NPVP

To arrive at the NPVP, it is imperative that the discount rate used in
its calculation has not been inflated to cover a project’s specific risk or
an organisation’s infrastructure costs and so on. Having established this
important assumption, it is then possible to extend the NPV (which can
now be regarded as a statement of expected economic profitability from
a project’) to include the DPB, DPBI, and finally to arrive at a MGR.
Through this process, it is then possible to obtain an NPVP, a profile
that, together with the AVs, will encapsulate all the important aspects
required to make a sound financial judgement on each capital project.

In the simplified example (Table 7.1), a project (project reference KC:
197) under consideration has a capital cost of £30,000 with an estimated
useful life of ten years. The scrap value of the equipment, estimated at
£500, is taken into account in the final year of the project by increasing
the net cash inflow for that year. The company’s cost of capital is 10%.
For simplicity, the figures in the example ignore taxation and inflation,
and the scrap value is included within the cash inflow figure for year
10. From this data it can be seen that, with a capital cost of £30,000 and
a total discounted net cash inflow of £83,771, the project has a positive
NPV (present value of net cash inflows less capital cost of the project) of
£53,771. This is the gain, in PV terms, that the company can expect to
achieve if it accepted the project — it is the discounted return in excess
of the capital cost of the project.

The DPB calculates what may be described as the break-even point
at which the discounted returns from a project are equal to the capital
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Table 7.1 Calculation of the NPVP

Capital cost of project £30,000

Year Net cash inflows from the project Abandonment option
Net Discount PV of Cumulative Abandonment Discounted
cash factor net PVs (£) values (£) AVs (£)
inflow 10% cash
(£) inflows

(£)

1 10,000 0.9091 9,091 9,091 10,000 9,091

2 15,000 0.8265 12,398 21,489 7,500 6,199

3 15,000 0.7513 11,270 32,759 3,000 2,254

4 15,000 0.6830 10,245 43,004 Abandonment option:

5 15,000 0.6209 9,314 52,318 The company has

6 15,000 0.5645 8,467 60,785 determined to high]ight

7 15,000 0.5132 7,698 68,483 each project’s AVs for the

8 15,000  0.4665 6,998 75,481  first three years of its life,

9 15,000 0.4241 6,362 81,843 and that if the average of

10 5,000 0.3855 1,928 83,771 the discounted AVs over

Totals 135,000 83,771 this period is greater than

30% of the project’s
original capital cost, it
will classify the AVs as
‘high’, between 30% and
10% as ‘medium’, and
below 10% as ‘low’.

Calculations:

NPV: (PV of net cash inflows — capital cost of project) = (£83,771 - £30,000) =£53,771.
DPB=2 + (8,511/11,270)] =2.75 years.

DPBI= (PV of net cash inflows/capital cost of project) =(£83,771/£30,000) =2.7924.
MGR = [(DPBD)/™ — 1] x 100 = [(2.7924)}/1° — 1] x 100 = 10. 81%.

AVs=1[(9,091 + 6,199 + 2,254)/3] /30,000 x 100 =19. 5%. Classification = Medium.

cost of the project. It shows the time that it will take to recover the
initial cost of the project after taking into account the cost of capital.
It is superior to the conventional PB approach, as it takes into account
the future value of money.

It can also be seen how important it is to use an unadjusted discount
rate, for if the discount rate had been adjusted to include project-
specific risk, then there is the possibility of overcompensating for risk
if perceived project-specific risk is also taken into account in the deter-
mination of the required PB period. Under this scenario, the discounted
PB period will increase because of the higher discount rate, while the
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required PB period is reduced. An important objective of the DPB is to
measure a project’s liquidity, and this will not be achieved if the discount
rate is inflated above the cost of capital.

In the example, the DPB is calculated as follows: The cumulative dis-
counted net cash inflows to the end of year 2 are £21,489, which shows
a PB period greater than two years. The company then needs to achieve
a further discounted net cash inflow of £8,511 (£30,000 - £21,489) to
arrive at the actual PB period. As the discounted net cash inflow during
year 3 is £11,270, which is greater than that required to break-even, the
additional PB period is 8,511/11,270 (0.75) giving a total PB period of
two years plus 0.75 =2.75 years (this assumes a linear increase in net
cash inflows during the year, if this is not the case and a more accurate
figure is required, then actual monthly net cashflows may be used). The
company will therefore be placed back in its original financial position
in less than three years, having recovered the whole of the cost and
financing of the project in that time.

A natural progression from the DPB is the calculation of the DPBI that
is similar to the profitability index. The DPBI is calculated by divid-
ing a project’s initial capital cost into its accumulated discounted net
cash inflows. This index shows how many times the initial cost of an
investment will be recovered during a project’s useful life and is there-
fore a further measure of a project’s profitability. The higher the index,
the more profitable the project will be in relation to its capital cost.
A DPBI of 1.0 will show that the project will only recover the capital
cost of an investment once, while a DPBI of 4.0 shows that the initial
cost will be recovered four times.

A weakness of the PB model (whether conventional or discounted) is
the fact that it ignores the cashflows after the PB period. By including
the DPBI, this weakness is eradicated because the total cashflows from
a project are now taken into account. In the example, the DPBI can
be calculated by dividing the capital cost of the project into the PV of
net cash inflows (£83,771/£30,000), which gives a figure of 2.7924. This
means that the project recovers its original cost almost three times.

The next stage in the development of the NPVP is the calcula-
tion of the MGR which is reached through the DPBI where MGR =
[(DPBI)!/™ — 1] x 100. The MGR is the marginal return on a project after
discounting the cash inflows at the cost of capital and can be viewed as
a ‘net’ variant of the MIRR. To validate the meaning of the MGR, it can
be seen that applying a compound interest rate equal to the MGR to the
initial cost of a project will produce, in the lifespan of that project, a
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value equal to the present value (PV) of the project’s net cash inflows.
This is therefore the growth rate that, when applied to the capital cost
of the project, will produce the NPV of the project. Unlike the DPBI,
the MGR reflects the economic life of a project. Although the DPBI of
two projects may be identical, if these projects have different economic
lives, the MGR will be lower for the longer life project. In the example,
the MGR is 10.81% {[(DPBI)V" — 1] x 100 = [(2.7924)"/1° — 1] x 100} and
is a measure of the project’s rate of net return.

The MGR is not a substitute for the NPV but is a natural extension of
it and should act in its support. Some managers are more comfortable
with a DCF approach based on a rate of return rather than one based on
value.!® With the NPVP they are given both.

The NPVP also highlights the AVs for the early years of a project’s
life together with a graded ‘classification’. In the example, the AVs for
the first three years of the project’s life are £10,000, £7,500, and £3,000
respectively, which after discounting are £9,091, £6,199, and £2,254
respectively. The company has agreed a ‘classification’ scale for AVs
based on the following criterion: High — if the average AVs for the first
three years of the project’s life is greater than 30% of the initial capi-
tal cost of the project; Medium - if the figure is between 10% and 30%;
Low - if the figure is below 10%. The AV classification for this project is
‘Medium’ [{(9,091 + 6,199 + 2,254)/3}/30,000 x 100 =19. 5%)].

Once the NPVP has been determined (Table 7.2), it is then left to man-
agement to decide if a particular project is acceptable, bearing in mind
the perceived level of project-specific risk (using the PRP), any strate-
gic benefits derived from the project (using the SI), and the company’s
liquidity situation.

In the example given, the project has a positive NPV of £53,771 and
a short discounted PB period of two years and nine months. It recovers
the initial cost of the investment almost three times and has an MGR of
10.81%. It also has a ‘medium’ classification for the AVs. This therefore
seems a desirable project from a financial aspect.

Table 7.2 NPVP

NPV £53,771
DPB 2.75 years
DPBI 2.79
MGR 10.81%

AVs Medium
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For those managers who wish to determine the MIRR, it is a simple
calculation! from the NPVP.

The NPV profile
[NPV = DPB = DPBI= MGR] = MIRR

The MIRR for the above example is 21.89%. [(1 + MIRR) =(1.1081 x
1.10) = 1.2189, therefore MIRR = (1.2189 — 1) x 100 = 21.89%)]. (The
reader is referred to Appendix 2 for a fuller presentation of the link
between the MIRR and the NPVP).

The advantage of the DPB over the PB

Many textbooks give only a cursory mention to the DPB model of invest-
ment appraisal, although recent research shows that it is a popular and
important model in both the United Kingdom and the United States.
In a recent survey,'? 54% and 65% respectively of UK and US manu-
facturing companies made use of the DPB, while 25% of UK and 33%
of US companies stated that it was the most ‘important’ model used,
outranking the two main discounted cashflow models of IRR and NPV.

The two main defects of the conventional PB are well acknowledged
in the literature as its inability to take into account the time value of
money and the fact that it ignores the returns after the PB period. The
DPB addresses the time value factor, but it makes no attempt to address
the second issue because it is not a measure of a project’s profitability
and has never professed to be; it is a measure of liquidity and time-risk.

As the DPB uses discounted returns, it will always show a longer PB
than the conventional PB, which uses actual returns.

The following example will illustrate the two models (PB and DPB) in
more detail. A company is considering two projects, the financial details
of which are shown in Table 7.3. Project ‘A’ shows increasing returns
in the first three years and then, through the anticipated increase in
competition, expects a drop in sales revenue to a level figure (ignor-
ing inflation) for the remaining life of the project. Project ‘B’ is able to
benefit from an initial competitive advantage, but this is short lived as
competitors are expected to move into the market at the end of year 1.
Both projects have an estimated life of eight years with an identical
capital cost of £280,000.

If the company used only the conventional PB model of financial
appraisal when considering the liquidity and time-risk aspects of a
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capital investment decision, there would be no difference between the
two projects, with each project showing a PB period of three years.

However, taking into account the time value of money and using the
DPB model, a different picture emerges, with project ‘A’ showing a dis-
counted PB period of just under five years, and for project ‘B’ of just
over four years. This clearly gives the signal that, in respect of the lig-
uidity and time-risk aspects of an investments decision, project ‘B’ is
preferred. The reason for this is obviously the difference in the profile
of the returns in the first three years of each project’s life, with project
‘A’ showing lower initial returns than project ‘B’. The higher the cost of
capital, the greater will be the difference in the DPB figures when there
are varying project returns, and also in the difference between the PB
and DPB.

The DPB, as a measure of a project’s time-risk, is conceptually more
sound than the conventional PB. Where the higher returns from project
‘A’ are seen to be in years 2 and 3, for project ‘B’ the highest return is in
the first year. Under the PB, both projects have the same conventional
PB period of three years with no consideration being given to the actual
makeup of the returns during this period.

The danger of using the NPV as a single financial criterion

Using the NPV as a single criterion of investment appraisal can ignore
some vital financial aspects of a project. Table 7.4 shows that while all
four projects (W, X, Y, and Z) have the same NPV of £50,000 and would
therefore give the same accept/reject and ranking signals, the NPVPs of
the various projects reveal vital differences.

While having two projects with the same NPV is possible (projects ‘W’
and ‘X’), the pattern of the cash inflows may be significantly different for
each project. Even if the economic life and capital cost of the projects are
identical, one project may have the bulk of its cash inflows at the begin-
ning of its economic life (project ‘W’) while the other (project ‘X’) may
have them towards the end. Using the NPVP, this will be highlighted
by the DPB. In the case of project ‘W’, the DPB is one year and four
months, while the DPB for project ‘X’ is two years and eight months.
On this basis, other things being equal, project ‘W’ would be preferred
to project ‘X'.

Where the capital costs of the projects are different, but the NPVs are
identical (see for example projects ‘X’ and ‘Z’), the DPBI and MGR will
highlight the effect of this difference. It can be seen that project ‘X’ has a
DPBI of two and an MGR of 18.92%, while with respect to project ‘Z’ the
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Table 7.4 NPVPs of four projects, all with the same NPV

Year Project net cash flows after discounting at 10%
w X Y z

0 £ —50,000 £ —50,000 £ —50,000 £ —100,000
1 +40,000 +10,000 -+20,000 +45,000
2 +30,000 +20,000 -+20,000 +40,000
3 +20,000 +30,000 +20,000 +35,000
4 +10,000 -+40,000 +20,000 +30,000
5 +20,000
NPV Profile
NPV £ 450,000 £ 450,000 £ 450,000 £ 450,000
DPB 1 year 2 years 2 years 2 years

4 months 8 months 6 months 5 months
DPBI 2 2 2 1.5
MGR 18.92% 18.92% 14.87% 10.67%

DPBI is 1.5 and the MGR is 10.67%. This therefore indicates that under
severe capital expenditure restrictions, project ‘X’ may be preferred to
project ‘Z’.

The effect of any differences in a project’s economic life, as with
projects ‘X’ and ‘Y’, will be highlighted by the MGR. In the example,
project ‘X’ has an MGR of 18.92% while project ‘Y’ has an MGR of
14.87% suggesting a possible preference for project ‘X’.

It is therefore important that a financial profile approach be adopted,
rather than just relying on the NPV as an absolute figure. A wider pro-
file, such as the NPVP, gives a more meaningful analysis of the financial
merits of an investment opportunity than relying solely on the NPV.

Conclusion

By including the NPVP in the FAP model, management are able to
take into account any liquidity restrictions that a company may have.
They may also be more flexible in their approach in general to capital
investment appraisals, by placing different emphasis on the constituent
parts of the NPVP to fit any particular investment situation. The NPVP
not only includes the NPV, favoured by academics, but also includes
the DPB, the DPBI, and the MGR, which may be more acceptable
to practitioners. The NPVP also has the advantage of highlighting
the abandonment values for each project. Abandoning a project after
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initiation may result in a significant cash inflow and may help to reduce
perceived project-specific risk and improve project liquidity. Using the
conventional NPV, as a single investment appraisal tool, may ignore
some vital financial aspects of a capital investment opportunity, such
as abandonment values that are often overlooked.
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The FAP Model — The Project
Risk Profile (PRP)

Risk can result from many sources, and it is often difficult to identify
the drivers of risk in respect of each capital project being evaluated.
Although risk will have financial implications, project-specific risk is not
limited to errors in forecasting cashflows but the much wider risk ‘ele-
ments’ of a capital project. These risk elements are the ‘elephant traps’
which, in the case of significant strategic projects, have the potential to
destroy the firm. The recognition of such elements is a subjective and
judgmental process that will be influenced by the prejudices and biases
of each manager involved in the evaluation process.

The term ‘risk’, used in this book, relates to ‘uncertain events’, which
if they occur will have a negative impact on the outcome of a project.
The term relates more to uncertainty than the conventional definition
of risk used in the financial literature. Following the pioneering work of
Markowitz!' and others, risk has been regarded as a statistical property of
a distribution of outcomes. Markowitz also introduced the idea that risk
is also an interdependent phenomenon, which can only be understood
within the portfolio of relationships (financial or otherwise) in which
it occurs. In the FAP model, through the PRP, greater reliance is placed
upon well-informed and rigorously scrutinised judgement rather than
just upon the formal statistical estimates of future outcomes. Support for
this approach is derived from the risk management literature. Williams?
argues that risk is the combination of individual uncertainties that have
an impact on the overall objectives of the project.

The problem with many project-specific risks is that they have unique
qualities that can only be ‘valued’ on a judgmental basis, as no past data
are available to determine, with any degree of statistical accuracy, their
true impact or probability of occurrence.

The assessment of risk is subjective — and it is doubtful that it can
be otherwise — in that it is dependent on management’s attitude to,

113
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and acceptance of, the perceived risk of each project. The managerial
assessment of risk is also likely to have a strong Bayesian element. This
means that managers, when assessing the likelihood of future perils
occurring, will bring into play their ‘prior’ beliefs and a range of con-
ditional assessments of the evidence available to them before forming
their judgement about the risk attaching to particular outcomes.

Risk questions that need to be answered

Within the FAP framework, project-specific risk must be identified and
evaluated for all major projects. Knowing where this risk is coming from
is important, together with its relevance to the overall success or other-
wise of the project. Is the organisation risk-averse or risk-taking? How
much risk is it prepared to accept? It is only the ‘acceptable’ project-
specific risk — the risk that will eventually have to be managed — that
needs to be evaluated in greater detail, for if a project has an unaccept-
able level of risk (after all reasonable steps have been taken to reduce
its risks) then it should be rejected. What are the specific risks for each
project? It is only by the identification of such risks that management
will be in a position to take the necessary steps to reduce them. Managers
can only ‘manage’ those risks that they believe exist. Which manager
will be in control of each specific risk, and what is his/her individual
level of project risk exposure?

The FAP protocol seeks to place a ‘value’ on each type of risk to high-
light the level of its ‘importance’ in determining the overall risk of
the project. The assessment of the level of performance focuses on two
issues: (i) the risk exposure for any particular managerial area of respon-
sibility, and (ii) the level of risk impact irrespective of the probability of
occurrence. We also need to know, the variation in the particular risk
probability and impact values given by managers. This will highlight
the differences in the opinions and risk values (RVs) of the managers
involved.

A logical approach to risk evaluation therefore focuses on a project’s
key risk elements. The risk management protocol embedded within the
FAP model is aimed at the project definition stage and the outcome is
the creation of the profile (PRP). The PRP is a vital component of the
FAP protocol.

The project risk profile

Under the PRP (Figure 8.1), the identification and evaluation of project-
specific risks are undertaken by an evaluation team (which includes
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functional managers), the members who form an integral part of the
FAP protocol. Each team member has the duty of identifying risk ele-
ments for his/her own specific area of responsibility. Risk elements are
perceived adverse events that may occur and not just ill-defined areas
of difficulty. Once the perceived key risk elements have been identified,
the next stage is to take steps to mitigate their impact. At this stage in
the protocol, the option to reduce the size of the project or the option to
delay the project may be considered where some element of extreme risk
is identified. When this has been achieved, the formal quantification
stage of the protocol can be undertaken which involves suggestion, eval-
uation, and agreement on the determination of departmental (managerial
areas of responsibility) RVs, from which a risk area index (RAI) and risk
profiles are determined. This is a continuous cycle of activity that is only
completed when a consensus on the RVs is reached.

Estimating the Risk Area Index

The RAI part of the PRP is arrived at as a consensus of management
opinion on the basis of their interpretation of the perceived level of
project-specific risk. This index is shown as a negative figure on a
scale of O to -10, with zero representing no risk, -5 being average risk,
and -10 being high risk. Showing the RAI as a negative figure high-
lights the threat posed by the risk elements concerned. Risk is negative
because it presents a threat. Uncertainty, in itself, only becomes a risk
when there is the possibility of a negative outcome.® Only the negative
aspect of uncertainty is taken into account when assessing project-
specific risk. Project-specific risk can therefore only be assessed through
managerial judgement based on, among other things, experience and
the perception of risk factors. It is of necessity a subjective judgement.

The corporate risk threshold

Within the PRP, it is only the ‘acceptable’ level of risk that is of inter-
est, for if the final level of risk (after taking any measures to reduce
or eliminate it) is unacceptable to the company, the project should be
rejected. It is therefore necessary to introduce a ‘corporate risk thresh-
old’ (CRT) into the calculations, so that the scale of O to —10 refers only
to the ‘degrees of acceptable risk’, with —10 representing the greatest risk
the company is prepared to accept from any single risk area. The CRT
represents the cut-off point for risk acceptance.

If the impact on a project from a specific risk element is estimated at
55 (on a scale of 0 to 100, with 100 representing the greatest impact)
and, after applying a disutility factor,* has a disutility impact value
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(DIV) of 60 and its probability of occurrence is estimated at 10%, then
the level of ‘importance’ is calculated as 60 x 10% = 6. A CRT level
of ‘importance’ is calculated by determining the maximum amount
of project-specific risk, from any single risk area, that a company will
accept. By adopting a CRT level of, say six, a company is in effect saying
that it is prepared to accept all projects that have either a 10% probabil-
ity of incurring an impact with a DIV of 60 on a project from a specific
risk area, or a 60% probability of incurring an impact with a DIV of
10, or any other similar combination. Each company will have its own
level of risk acceptance, and therefore its own CRT level, depending on
whether it is a risk taker or is risk averse.

Within the FAP protocol, risk areas are first identified, matched to
areas of managerial responsibility, giving each functional manager (who
is a member of the project evaluation team) the opportunity to iden-
tify and evaluate the risk characteristics specific to his/her own field of
expertise, for each project being evaluated. This, with a corporate risk
overview, will give a dynamic and structured approach to the protocol
of risk identification and assessment.

Risk areas might include the following for examples

Production

What is the level of risk associated with the actual production of the
product? Will the performance of the new machinery be as expected in
relation to output and so on? Will the final product meet the specifica-
tion and quality standards required? Consideration will also have to be
given to any risks involving production manning, skill levels, retraining,
labour relations and the effect of change, and so on.

Marketing and sales

What is the risk that the product will not meet the marketing sales
expectations?

Environment

What are the risks of any downside effects from waste and noise
pollution or possible breach of any environmental legislation, and
so on?

Personnel

What effect will any change in working practices have on morale,
working and trade union relationships, and so on?
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Transport

What effects will the project have on transportation? — this could be a
key issue if a company is changing over to a just-in-time (JIT) philosophy
with greater demands on logistics.

It is important to appreciate that some project-specific risk elements
will have a greater impact on a project’s outcome than others; not all
risks will have an equal level of importance. The ‘importance’ of an indi-
vidual project-specific risk element can be measured as the product of
the probability of risk occurrence and its impact on a project’s outcome,
where impact is defined as the perceived magnitude (after applying a
disutility factor) of the consequences in relation to project failure that
the particular risk will have on the project as a whole. Some risk ele-
ments will have a high probability of occurrence and a low level of
impact, while, conversely, other risk elements will have a low level of
probability but a high level of impact.

An RV for each risk area is calculated as the sum of the total levels of
risk ‘importance’ for that area, expressed in relation to the company’s
CRT level of importance, multiplied by —10. For example, if the total
level of importance for all the key risk elements for a particular risk area
is 3 and the CRT level is 6, the RV, for that risk area, would then be
calculated as 3/6 x =10 = -5.

A firm will therefore have a number of risk areas that will match
the areas of managerial responsibility. Within each risk area, for each
project under consideration, there will be a number of key risk ele-
ments. An overall RV is arrived at for each area. This produces a profile
of RVs for each project. From this profile, the highest RV for any sin-
gle risk area becomes the RAI for that project. This protocol recognises
the well-known principle that a chain is only as strong as its weakest
link. The RAI identifies the weakest link, as being the most vulnerable
(the area with the highest risk potential) risk area. The profile struc-
ture of the PRP also makes it possible to identify the risk element that
has the highest level of impact on the project; and, by recording each
team member’s perception of the level of risk impact and its probabil-
ity of occurrence, calculating the coefficient of variation to measure the
variance in the perceived risk impact and probability values is also pos-
sible. This will give a measure of the ‘degree of disagreement’.> The PRP
therefore produces a risk profile for each proposed project.

The protocol for determining a project’s PRP

Proposals (in the form of a proposal document) in respect of cap-
ital projects recommended are sent to each member of the project
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evaluation team. Team members are then requested to identify the
project’s key risk elements relating to their own individual areas of
responsibility — risks that they have control and influence over. Having
considered the ways in which these risks may be reduced, each member
then determines for their own areas suggested values for the likely prob-
ability of the risk actually occurring, and the level of impact that each
risk will have on the project as a whole. Once this is done, a risk evalua-
tion document is completed by each member of the team and sent back
to the team facilitator.

The risk evaluation document will include a full description of the
key risk elements and a narrative of the way that each risk will impact
on the project, together with the team member’s initial suggested risk
probability and impact values. When all the risk evaluation documents
from each of the team members have been completed, the team facili-
tator collates the information and sends a report to each member of the
team asking him/her to evaluate the risks which have been identified by
recording his/her own suggested risk ‘probability’ and ‘impact’ values
on a copy of the report. This information is then sent back to the team
facilitator.

At this stage in the protocol, each member is only aware of ‘iden-
tifying’ manager’s RVs, which may naturally influence his/her own
suggested values. It is important that at this initial stage in the proto-
col, the team facilitator identifies similar risks, so that duplication is
avoided, and also seeks any clarification necessary to avoid confusion.
In order to achieve a greater understanding of the perceived risk ele-
ments, the team facilitator may wish to have a meeting with certain or
all of the team members on an individual basis. The information is again
collated by the team facilitator and sent back to each team member.

At this stage, all team members are fully acquainted with the other
team members’ opinions and risk ‘values’. Each team member is then
given the opportunity to revise his or her own ‘values’ in the light of this
additional information. The information documents are then returned
to the team facilitator for the final time.

The initial part of the PRP protocol, as described above, adopts what
may be called a quasi-Delphi approach, where each member identi-
fies and considers project-specific risk elements without reference to
any of the other members in the team and submits his/her individ-
ual opinions and values to the team facilitator. Under the conventional
Delphi approach, the ‘experts’ who form the Delphi panel work in
complete anonymity, but with respect to the PRP protocol, the team
members who constitute the Delphi panel are known to each other,
hence the term ‘quasi-Delphi’ is used. The team facilitator collates the
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risk information and solicits ‘values’ from each member of the team.
After the final round of the quasi-Delphi protocol, quasi-anonymity
gives way to formal debate and open discussion.

As the appraisal team is made up of members from diverse disciplines
and with varied demographic characteristics, their views are likely to
differ. It is therefore important through a process of debate® to examine
and synthesise these differences, if the team is to perform effectively.”
In the absence of debate, the team may not be able to draw on the
diverse knowledge and experiences of its members.® The team facilitator,
in order to achieve maximum effectiveness through controlled conflict,
will moderate the amount and intensity of the debate protocol.

It is after the initial stages in the proceedings that the first meeting
(at which the key risk aspects of the project proposal are considered) of
the project evaluation team is convened. At this meeting, new risk ele-
ments may be introduced and appropriate steps are taken to reduce the
level of project-specific risk wherever possible. Members are then given
the opportunity to revise their original suggested risk ‘probability’ and
‘impact’ values. Behavioural aggregation of knowledge — involving inter-
action and contact between the team members — allows for the sharing
of knowledge and produces a common information base that reduces
differences and improves predictions.

Having identified the major risk elements of a project, it is important
that steps are taken to minimise this risk exposure. As the importance
attached to a given risk element is a product of the probability of the
risk occurring and the impact of that risk on the project if it does occur,
then risk may be lessened by (a) reducing the probability of occurrence
or (b) by reducing the level of its impact (which may include the option
of transferring the risk to a third party). It is the level of the ‘minimised’
risk that is eventually given an RV.

When this phase of the protocol has been performed, those team
members, whose risk probability and impact values are in the upper or
lower quartiles, are asked to justify their position. It is during this inter-
mediate stage in the protocol that members may again wish to amend
their ‘values’ based on new information and debate. When all the argu-
ments have been voiced and final values arrived at, the team facilitator
will deem that a consensus has been achieved. From this the agreed
risk, ‘probability’ and ‘impact’ values are calculated using a weighted
average approach. Merkhofer® argues that this approach can improve
assessment quality. He also supports the validity of aggregating subjec-
tive probability distributions representing the opinions of a number of
‘experts’.
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The PRP protocol places a responsibility on each team member to
identify the key elements of project-specific risk relating to their own
area of responsibility, but places a team responsibility on arriving at
the RV. By adopting a ‘team’ rather than an ‘individual’ management
approach to the determination of the RV, the influence of the excessive
risk-averse and risk-taking members of the team will be reduced and a
more unified corporate risk approach achieved.

Although team members will be influenced by the values given
by the team member in whose area the particular key risk elements
are associated, recognising that each member will have an ‘opinion’
of his/her own on the magnitude of the risk involved is important.
In this way, a profile, which is placed on record, of each member’s
opinions and RVs is achieved. The final stage in the PRP proto-
col is for the team facilitator to calculate the RVs (after applying a
disutility factor to the various risk impact values) and determine an
RAI together with highlighting the most ‘extreme’ risk impact and value.
The highest degree of variance in the team members’ opinions is also
identified.

This ‘risk profile’ is considered by the evaluation team and, if agreed,
accepted as their interpretation of the profile of the perceived project-
specific risks. If the risk profile is unacceptable, then the team may
consider two further options of either reducing the size of the project
or delaying the project. Both these options have value in reducing
the perceived risk of a proposed project. The team will also be con-
scious of the project’s ‘abandonment values’, as identified through
the NPVP part of the FAP model, which will also influence their risk
awareness.

Calculation of the PRP

As an illustrative example, a project involving new manufacturing
equipment is considered by a chemical company’s project evaluation
team. This team consists of a team facilitator (whose main task is to
administer the FAP protocol) and five team members (functional man-
agers/executives) from production, marketing and sales, environment
(this is seen as an important managerial area of responsibility in relation
to risk, because of the company’s involvement in toxic chemicals), per-
sonnel, and transport. Having identified the various risk elements, the
final ‘suggested’ risk probability and impact values are determined and
the ‘agreed’ values are calculated for each risk element using a weighted
average approach. The team member responsible for a particular risk
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area has, in this example, a weight of ‘2’ applied to their suggested
values within that area, while all other team members have no weight-
ing applied to his/her suggested values. This weighting is applied to give
greater importance to the values suggested by the team member respon-
sible for the particular risk area - it is to reflect his/her higher level of
expertise and responsibility in that area. Although a weight of ‘2’ is used
in the example, a higher weight may be applied if greater emphasis on
the value is required. Table 8.1 shows the risk probability and impact
values for four of the project’s key risk elements. The shaded boxes high-
light the values suggested by the team member responsible for the risk
area in which the specific risk is associated. Applied to the impact value
is a disutility factor, to reflect the greater importance of high impact
values and arrive at a DIV.

The probability of risk occurrence is based on values between 0 and 1,
where ‘1’ represents 100% probability of occurrence (0.10 therefore rep-
resents 10% probability of occurrence). The impact of risk on a project
is measured on a scale of 0 to 100, with ‘100’ representing the greatest
impact. The ‘agreed’ values are the weighted averages of the individ-
ual team member’s ‘suggested’ values. It is also possible to calculate
the variance in the team members’ perceived values for risk impact and
probability of occurrence. This gives a measure of the level of any differ-
ence in opinions and perceptions between each manager, and highlights
the level of variance in the values used to calculate the ‘agreed values’.
This variance may represent a further attribute to the level of risk, in
that the importance of risk may be understated. The highest risk impact
value will also be highlighted at this stage.

Risk ‘importance’ is calculated as the product of the probability of the
specific risk occurring and its DIV. The RV for a specific risk area is cal-
culated as the sum of the total levels of risk ‘importance’, expressed in
relation to the company’s CRT level of importance (which in the exam-
ple has been agreed at 7), multiplied by —10 (representing the highest
level of risk acceptability). In the example (Table 8.2), it can be seen that
with respect to the production risk area, the risk importance rating is
calculated at 1.844; and, by applying a CRT level of 7 to this figure, an
RV for this area of —2.63 (1.844/7 x —10) is established. An RV is then
arrived at for each risk area, from which the risk profile for the project is
established.

From this profile, the highest area RV becomes the RAI for the project
(Table 8.3). In the example, the RAI is —4.17, which is in the environ-
mental risk area. The RAI identifies the highest risk area and therefore,
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Table 8.2 Calculation of departmental RV

Details of key risk elements Probability Disutility ‘Importance’
of risk impact value rating/RV
occurrence [0-100]
[0-1]
Production
risk element (1) 0.11 9.31 1.024
risk element (2) 0.14 5.86 0.820
Total ‘importance’ rating. 1.844
Agreed production risk area RV —-2.63

RV [1.844/7 x —10]

Marketing and sales

risk element (3) 0.08 14.6 1.168

risk element (4) 0.08 10.39 0.831

Total ‘importance’ rating. 1.999

Agreed marketing and sales risk RV -2.86
area RV [1.999/7 x —10]

Environment

risk element (5) 0.15 11.71 1.757

risk element (6) 0.14 8.3 1.162

Total ‘importance’ rating. 2919

Agreed environment risk area RV —4.17
RV [2.919/7 x —10]

Personnel

risk element (7) 0.07 7.92 0.554

risk element (8) 0.09 11.47 1.032

Total ‘importance’ rating. 1.586

Agreed personnel risk area RV -2.27
RV [1.586/7 x —10]

Transport

risk element (9) 0.05 7.67 0.384

risk element (10) 0.04 3.83 0.153

Total ‘importance’ rating. 0.537

Agreed transport risk area RV RV —-0.77

[0.537/7 x —10]

Note: To arrive at an RV for each risk area, a CRT (which in this example is 7) factor is applied
to the total ‘importance’ rating for each area, so that only ‘acceptable’ risk is measured on
the RAI scale of O to —10.

by definition, all other risk areas will either be equal to or lower than
this RAIL

In the example, the highest ‘agreed’ impact value is 14.0 (with a
degree of variance of 12.9% and a DIV of 14.6), which is in respect of risk
element (3) in the marketing and sales risk area. The highest variance
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Table 8.3 Determination of the PRP

Risk areas (Departments/areas of Risk value/profile
responsibility)

Production —2.63
Marketing and sales —2.86
Environment —4.17
Personnel —-2.27
Transport —0.77
Project risk area index [Environment] RAI=-4.17

The project RAI is based on the highest risk value
shown in the risk profile.

Extreme ‘risk impact’ — area and value: Marketing & Sales: 14.0 (Variance
12.9%)

Highest variance Prob: Risk element 1. Production.
22.8%

(22.8%), regarding the ‘suggested values’ is in respect of the probability
values for risk element (1) in the production risk area.

Judgmental heuristics under uncertainty

As outlined in Chapter 1, there is a general belief that if a person is
made aware (possibly through recent familiarity) of a particular kind
of risk, this will influence his or her perception of the risk impact and
probability values for any future similar risk. In such cases, individu-
als will perceive a higher risk impact and probability value than would
statistically be ‘correct’. Tversky and Kahneman'? refer to this type of
judgemental heuristic as ‘availability’, where probability and impact val-
ues are influenced by the ease in which the instance or occurrence can
be brought to mind.

The PRP protocol, however, overcomes, to some extent, the influ-
ence of this problem through using a weighted average to calculate
the risk probability and impact values suggested by each team mem-
ber. The effect of over valuing these factors by ‘familiarity’ is therefore
reduced.! Extreme values are also identified at the initial quasi-Delphi
stage, giving the team facilitator the opportunity to question the mem-
bers concerned. During the group discussion stage, those members with
values in the upper echelon limits are also asked to explain their reason-
ing behind such values - again, this should identify any familiarity bias.
Any resulting bias from this kind of judgemental heuristic may also be
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reduced by the fact that a member’s RVs, in whose area of responsibility
the risk is likely to occur, are given a higher weighting than the values
from other members. Occasionally, however, this may accentuate the
problem, a factor which the team facilitator should consider in his or
her management of the protocol.

There is also a danger in the PRP protocol at the quasi-Delphi stage
that managers will be influenced by the actual description of the risk
in the procedural documentation. Over dramatic (or possibly under
dramatic) descriptions may lead to over (or under) valuations of risk
impact and probability. Tversky and Kahneman refer to this type of
judgemental heuristic as ‘representativeness’, which may lead to biases
through ‘insensitivity or predictability’. Tversky and Kahneman argue,
‘if people predict solely in terms of the favorableness of the description,
their predictions will be insensitive to the reliability of the evidence and
to the expected accuracy of the prediction’. It is therefore important that
the FAP team facilitator is aware of this problem, so as to avoid any val-
uation bias. However, the discussion stage of the protocol will also help
to reduce such a bias, when risks are more accurately defined through
the exchange of information.

Conclusion

Using the PRP, project-specific risk is identified and evaluated in a
pragmatic and meaningful way. While corporate management will
determine the level of risk the organisation is prepared to accept,
the identification and evaluation of risk are left to the investment
appraisal team.

The advantage of the PRP is that first of all ‘risk areas’ have to be
identified, these areas will correspond with the areas of managerial
responsibility so that an individual manager can be identified as ‘respon-
sible’ for identifying and managing project-specific risks within that
area. The PRP also highlights the area in which the highest risk ‘impact’
is present and also measures the size of variances in the team members’
values for risk probability and impact. This gives a fuller risk profile of a
proposed project.

It is important that managers keep sight of both the probability of
a risk occurring and its impact (and not just the ‘expected value’ of
R =P x I); applying a disutility factor to the impact values is also nec-
essary, as the effect of a high probability/low impact risk will be quite
different from that of a low probability/high impact risk. Managers
need to have a greater knowledge and understanding of the ‘extreme’
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risk events. It is for these reasons that the PRP model adopts a profile
approach — presenting a risk profile for each project. The team facili-
tator needs to appreciate the possible bias that may be created through
selective exposure (i.e. the team) and cognitive availability - ‘the mental
process by which managers bring certain information to mind’.'?

Risk identification, analysis, and evaluation can play an important
communication role and give a greater insight into a project. Adopting
the formal approach of the PRP ensures consistency and uniformity in
the assessment of project-specific risk. It also encourages management
to consider ways in which this risk can be reduced or eliminated.

A further strength of the PRP is in the actual protocol adopted to arrive
at the various ‘values’ that it uses. The protocol recognises that there are
times when a quasi-Delphi approach (where individual team members
are free to give their own views and opinions without being influenced
by other team members) is necessary. Open debate is then allowed to
follow. In this way, possibly, a greater number of key risk elements can
be identified. The protocol is also structured to reduce the possibility of
groupthink while encouraging decision comprehensiveness.

The PRP protocol creates a disciplinary approach to risk evalua-
tion that should give management a better understanding of the risks
involved, for as Hertz'? states, ‘The discipline of thinking through the
uncertainties of the problem will in itself help to ensure improvement in
making investment choices. For to understand uncertainty and risk is to
understand the key business problem - and key business opportunity’.
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The FAP Model — The Strategic
Index (SI)

Within many projects, there are strategic benefits that may defy
financial quantification. Nevertheless, as any firm will be naturally con-
cerned with building and sustaining its competitive strategic position
and advantage, such benefits should be identified and evaluated and
included in the appraisal process. What is proposed is the strategic index
(SI) model which aims at doing just that — identifying and evaluating key
strategic benefits. The SI highlights the strategic benefits looked for in
each capital investment opportunity and then goes on to assess their
‘worth’ within each project.

The SI consists of a formal and structured analysis of a project’s
key strategic benefits from both corporate and functional management
perspectives. Strategic benefits are those benefits that create competi-
tive advantage or contribute to corporate survival, and which cannot
be expressed adequately in financial terms. The SI aims to identify
and measure the ‘level of importance’ of the strategic benefits for
each project and provide support to the investment decision-making
process.

Briefly, the SI adopts a similar team based as the NPVP and PRP to
arrive at project strategic score values (PSSVs) for each strategic benefit
identified by management. By applying a corporate ranking (CR) to the
PSSVs, a unique SI is then achieved. This ranking is necessary, as not all
strategic benefits will be of equal importance to the organisation. The
ranking procedure recognises the fact that although a given strategic
benefit may be apparent, it may not rank highly in terms of its perceived
importance to the business. The CRs are represented by a value between
1 and 10 and may be calculated by using a pairwise approach to check
for consistency in ranking. The SI is measured on a positive scale of

128
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0 to 10, with O representing no strategic value, and 10 representing the
highest strategic level.

Reviewing all projects from a corporate strategic viewpoint gives man-
agement the opportunity to evaluate the extent that they fit in with
the overall corporate and business strategy of the organisation. If, on
investigation, there is no tangible ‘strategic fit’ with a given project, and
providing there is no legal, moral, or regulatory case for its acceptance,
then it should be considered for outright rejection. The corporate and
detailed business strategy of an organisation must, however, be reviewed
on a regular basis and should not be inflexible, but should be adaptable
to take advantage of new situations and opportunities while still follow-
ing some overarching strategic plan. It is therefore only those projects
that, on preliminary investigation, are shown to be compatible with the
corporate and business strategy of the organisation, which will be con-
sidered in greater detail, and their strategic benefits being identified and
evaluated.

It is important that if a strategic benefit has been given a financial
value, and as a result has been included in the NPVP, it is not also
included in the SI - as this would result in the benefit being accounted
for twice. The SI includes all those strategic benefits identified in a
project for which a financial value is not readily obtainable. It therefore
reduces the possibility of financial error resulting from the likelihood
of assigning an over- or under-optimistic financial value to a strategic
benefit.

As a company builds up its experience with the use of the SI model,
it will also build up a profile of ‘key’ strategic benefits against which all
projects are assessed. In this way, provided a ‘value’ is attributed to each
key strategic benefit with respect to each project under consideration
(so like is compared with like), ranking all projects by their SI levels will
be possible.

The protocol for determining a project’s SI

Stage one

The initial stage of the protocol (Figure 9.1) is generally conducted by
corporate management — those responsible for the determination of
the corporate and business strategy of the organisation. In small- and
some medium-sized organisations, this corporate team may also act as
the investment appraisal team, while in large organisations, some or
all of the corporate members may not be directly involved. Once this
stage is completed, it is not undertaken again until either it has become
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apparent that because of an initial omission there is a need to revisit
the exercise or because there has been a significant shift in corporate or
business strategy.

First, the key strategic benefits looked for in all capital projects are
identified by corporate management and a CR of ‘10’ is given to the
most important benefit(s). All other key strategic benefits are then
assessed against the CR of the ‘first’ key strategic benefit by determin-
ing how less important they are to the organisation in relation to that
benefit. The benefits are then assessed against each other, in order to
determine a consistency of ranking — in other words, to make sure that
the laws of transitivity have not been violated.

This first stage of the protocol adopts a group discussion approach,
where corporate managers meet, exchange their views, and come up
with a group CR value for each of the key strategic benefits identi-
fied. It is important in this process of consensus building that corporate
managers fully interact at this stage in the protocol and arrive at an
agreement in a manner similar to that which they adopt for all other
key corporate decisions. Corporate management must present a unified
front, with all members seen to be in full agreement.

To give an example of establishing the CRs, the corporate manage-
ment of an organisation have identified five key strategic benefits (A, B,
C, D, and E) looked for in each potential project. Benefit ‘B’ is given a
CR of 10 and ‘E’ (which is seen to be equal to ‘B’) is also given a ranking
of 10 - these are the most important strategic benefits. Strategic benefit
‘A’ is seen to be just less valuable to the firm than both ‘B’ and ‘E’ and
is given a ranking of nine, and ‘C’ is seen as having a significantly lower
ranking than both ‘B’ and ‘E’ and is given a ranking of six. Strategic ben-
efit ‘D’ is given a ranking of five, and is seen to be one point less than ‘C’,
four points less than ‘A’, and five points less than both ‘B’ or ‘E’. In order
to achieve a consistency of ranking, ‘C’ has to be assessed to be of less
value than ‘A’ by a magnitude of three and ‘B’ and ‘E’ by a magnitude
of four and greater value than ‘D’ by a magnitude of one. The CRs have
been expressed in terms of whole numbers; in practice, in order to take
into account small differences in the value of various strategic benefits,
it may be appropriate to calculate values to one decimal place. However,
greater precision than this is unlikely to be necessary.

An alternative approach to the calculation of the CRs, especially
where a large number of key strategic benefits are involved, is to use
the pairwise matrix.! Although the Eigen-Vector method for calculat-
ing the required weights is preferred, using the ‘geometric average’ of
the entries in each row of the matrix is a good enough approximation



132 The Application of the FAP Model to ICT Projects

and also lends itself to the use of a simple calculator.? The ‘normalised
weights’ arrived at through this method can then be used to represent
the CRs.

It may be beneficial to classify key strategic benefits to managerial
areas of responsibility, so that an individual appraisal team member
can be specifically ‘associated” with that benefit. Such benefits may
then be categorised into one of a number of ‘key strategic benefit
areas’.

It is essential that the investment appraisal team members are made
fully aware of the corporate and business strategy of the organisation
and that they are given precise details of the key strategic benefits looked
for in each project by corporate management. Any changes in the strate-
gic direction of the organisation should be communicated promptly to
this team.

Stage two

The second part of the SI protocol is conducted by the investment
appraisal team, which is an essential feature of the overall FAP proto-
col. The investment appraisal team includes key functional managers of
the organisation together with an ‘independent’ team facilitator (group
leader). It has already been emphasised that it is vital that the team facil-
itator is unbiased towards the project and can act impartially. Again,
it is emphasised that the team facilitator should not be confused with
a ‘project champion’, a person who is heavily committed towards its
acceptance.

To expand further on the concept of the FAP protocol, it is emphasised
that while the composition of the capital investment appraisal team is
important in respect of the members’ varied managerial disciplines, it is
also essential to appreciate that their other demographic characteristics
(basic social attributes such as age, sex, educational standard, length of
service, etc.) may also be important and may account for the fact that
some teams will be more efficient than others. Also of importance is the
level of managerial diversity in relation to the PEU — the degree to which
managers differ in their perception of the uncertainty of their organisa-
tion’s external business environment. It is therefore the responsibility
of the team facilitator to aim at maximising team efficiency based on
their knowledge of the demographic characteristics of the team mem-
bers. This attention to diversity in the appraisal team is important to
ensure that idiosyncratic perceptions are minimised in the evaluation
process. As with previous stages in the FAP protocol, the objective is to
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maximise the emergence of ‘core rationality’ through a team based as
opposed to individual judgement.

Each member of the investment appraisal team, on receipt of the
SI part of the project proposal document, is asked by the team facil-
itator to identify the specific strategic benefits appertaining to the
project under consideration with particular reference to their own area
of responsibility. This should not deter an individual team member
from identifying and commenting on other key strategic benefits that
he/she feels are relevant to the project. Identifying, at this stage, as
many as possible of the key strategic benefits is important. Key strate-
gic benefits are those strategic benefits that corporate management
has determined are the ones that should be considered when eval-
uating all projects. Each member will also give a short narrative on
the strategic benefits identified. This part of the protocol (as in the
PRP) adopts a quasi-Delphi approach where each team member identi-
fies strategic benefits without reference to any of the other members.
A degree of anonymity is required to give managers the freedom to
express their own opinions without, at this stage, being directly influ-
enced by other members. At this first stage in the quasi-Delphi process,
the aim is to identify and explain the strategic benefits offered by
the project, ones that conform to the key strategic benefits looked
for in all projects. Several Delphi probes can be made, until the
team facilitator is satisfied that as many as possible of the key strate-
gic benefits have been identified and incorporated in the judgement
process.

The team facilitator, who may ask for clarification from individual
team members where necessary and make ‘clarification’ comments, col-
lates this information. The SI documents are then returned to the team
members for them to enter their ‘suggested’ PSSVs, based on their own
perceptions and opinions, for each of the key strategic benefits. The
PSSV represents the existence level, within a given project, of a particular
strategic benefit. The higher the perceived level of existence, the greater
the score. PSSVs are again scored on a scale of 0 to 10, with 10 repre-
senting the highest score. At this stage, the ‘identifier’ of the strategic
benefits is not revealed.

Once each member has entered their PSSVs for each of the key strate-
gic benefits, the SI documents are returned to the team facilitator, who
will collate the information. The documents, with the collated infor-
mation and any further comments made by the team facilitator, are
then sent back to the team members. Each team member will now



134 The Application of the FAP Model to ICT Projects

be aware of all the other members suggested PSSVs. At this stage, the
second and final stage of the quasi-Delphi process, the aim is to ‘score’
the key strategic benefits looked for in each project, without any direct
contact between team members except through the mediation of the
team facilitator.

Following the quasi-Delphi process, the team facilitator calls the first
strategic meeting of the investment appraisal team to discuss the key
strategic benefits. At this meeting, team members are asked to justify
their own ‘suggested’ score values. While each team member will be
‘guided’ by the more experienced functional manager regarding strate-
gic benefits that may be specifically relevant to the functional manager’s
area of responsibility, each member will, however, have a personal view
regarding each of these benefits. Once all the members have made their
views known, the debate that follows will naturally influence mem-
bers’ earlier views, allowing them to revise their score values if they so
wish. At this stage, new strategic benefits may also be included in the
evaluation.

While a team member may be influenced by the views expressed by
other members, a member should not be coerced into revising their val-
ues. The protocol adopted together with the independent control of the
team facilitator will reduce the possibility of ‘groupthink’ developing.
This process of debate and re-evaluation will continue until all views
have been expressed and the team facilitator is satisfied that ‘final’ PSSV's
have been reached. A record is made of the final PSSVs suggested by
each member and a weighted average approach is adopted to arrive at
an ‘agreed’ PSSV for each key strategic benefit.

Stage three

Once the identification and evaluation stage has been completed and
PSSVs agreed, the final stage is to calculate the SI for the project. The
SI is the weighted average of the CRs and PSSVs. This is then sent, by
the team facilitator, to each member of the appraisal team for his/her
final approval. It is not appropriate at this stage to allow members the
opportunity to ‘manipulate’ the SI figure but merely to seek acceptance
of the protocol and commitment to its outcome.

The CR of a particular key strategic benefit will be the same for all
projects; it is only the individual PSSVs that may vary with each project.
The PSSV for each key strategic benefit will vary according to the value
each manager places upon that benefit in the context of the project
being considered. It is these unique strategic values that produce a
distinctive SI for each project.
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Comments on the SI protocol

As outlined earlier, there are three generally accepted methods of
estimating judgemental values from more than one manager:

(i) Through group discussion, where managers meet, exchange views,
and come to a group value — a TMT consensus approach.

(i) By pooling of individual values, where managers supply their val-
ues individually, which are then combined in some way to arrive
at a single value. A variation of the pooling method is the nominal
group technique which does allow a limited amount of discussion.

(iii) The Delphi approach, where individual managers are asked to sup-
ply their own values and assumptions which are then reviewed by
a group facilitator and returned to the managers for their further
consideration until a consensus value is reached - usually using
some kind of weighted average approach. Under this method, the
managers never meet to discuss their individual views but interact
through the group facilitator.

In the SI model, the protocol for determining the CRs uses a TMT
consensus approach (group discussion), while the determination of the
individual values placed on the key strategic benefits uses a combination
of all the above methods.

Conflict within the team is constructively managed as members are
permitted, or even encouraged, to revise their original strategic benefit
values taking into account views (which have to be supported by suc-
cinct debate) of other members involved in the process. Where group
dissensus exits, Simons® (who first coined the term to describe divergent
perceptions and the opposite of consensus) argues that active debate will
moderate the process, resulting in dissensus having a positive impact
rather than being destructive if debate is not encouraged. Dissensus is,
by definition, a form of conflict, and conflict is necessary to stimulate
thought and understanding in the decision-making process.* It is there-
fore important that a team approach, which encourages active debate,
is an integral part of any strategic benefit analysis.

It may be that those team members whose strategic benefit values are
at the extreme ends of the range have access to information that is not
generally known to the team as a whole. In such circumstances, when
this knowledge is shared with other team members it may well influence
some members to revise their ‘values’. On the other hand, some mem-
bers may have extreme opinions that are based on misunderstanding
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or ignorance. In these circumstances, when such members are required
to explain their position for their extremity, clarification and informa-
tion from other team members may stimulate a ‘rethink’. Through this
interaction and reaction approach, the whole process of the structured
FAP protocol (with respect to both the PRP and SI) results in a more
fully informed and therefore qualitative superior decision-making than
that possible when managers, no matter how senior, attempt to make
such decisions on their own. The process of debate allows the team to
capitalise on its constitutional strength by highlighting different per-
spectives that may otherwise be neglected. The whole protocol may
take a number of sessions for managers to develop their final judge-
ment on the strategic values associated with given projects. However, it
is left to the team facilitator finally to draw this part of the protocol to a
conclusion, when all views have been considered.

The interaction of managers in this protocol allows individual ques-
tions to be raised with immediate reactions from the team as a whole,
thus fostering a greater in-depth analysis and stimulating thought and
understanding of the strategic benefits concerned. The importance of
this approach is that a record of each individual manager’s final esti-
mate of the project’s strategic score values is made and, while this may
be influenced by other managers’ views, it is still based on each man-
ager’s own individual judgement. This is not a consensus value in the
true sense of the word, as it recognises the differences in each man-
ager’s interpretations of the values attached to given strategic benefits.
The perceptions of each manager to the values arrived at might often
be different. There is therefore no one ‘correct’ value. Nevertheless, an
agreed consensus — through accepting the differences of opinion in each
manager - is reached on the final values put forward.

The part of the FAP protocol concerned with arriving at the SI is
designed to extract ‘accurate’ judgemental values and to formalise,
in a structured way, what would otherwise be an unstructured and
subjectively complex problem.

Calculation of a project’s SI - A worked example

A company is considering the purchase of some new equipment (project
reference ME:784) that will fundamentally change the working prac-
tice of its production department and allow the company to be more
flexible in its approach to customer needs. Through this flexibility, the
company will gain a competitive advantage over its rivals by being able
to offer a continuous supply of customised products. The installation
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of this equipment and the revised working practices will also allow
the company to reduce its overall noise and dust extraction levels
(although these levels are currently well within the legal limits) and
reduce weekend working.

The company will also maintain its market leadership through supe-
rior quality and enhanced design of some of its products. Another of
the advantages to be derived from this investment is the opportunity
to develop and market a new product, which will add to, as well as
complement, its existing product lines. While an early entry to the mar-
ket with this new product may give the company a significant benefit,
quantifying in financial terms its precise value is difficult, as it is known
that a competitor is also progressing with a similar product and the time
scale of their entry to the market is uncertain. Nevertheless, this product
will produce a return to the company on a long-term basis at a normal
profit margin. It is only the additional benefits that may be achieved
through early entry to the marketplace, which are in question.

The total cost of the equipment including installation is £1.3m.
The estimated net cashflow from the project has been calculated, and
adopting a discount rate of 9%, the project shows an NPV of £145,471.

The project shows a positive NPVP that is only marginally acceptable
to the company, but the PRP for the project shows a low-risk profile.
The managing director believes, however, that there are other bene-
fits, of a more strategic nature, that are not highlighted in the financial
appraisal, but would influence him to be more supportive of the project.
Having recently undertaken a strategic review, the company is keen to
identify those projects that fit in with its revised corporate and busi-
ness strategy and produce those strategic benefits for which it is now
looking.

The board of directors have established a number of ‘key strate-
gic benefits’, the level of which they require identifying with respect
to all major capital projects. For illustrative purposes, five have been
selected: (A) manufacturing flexibility, (B) marketing competitive advan-
tage, (C) organisational, (D) environmental, and (E) logistics, and the
CRs given earlier have been adopted. The calculations are based on the
pairwise matrix approach and ‘normalised weights’ are used to repre-
sent CRs. The various relationships between the key strategic benefits
are shown in the pairwise matrix below the diagonal line, while the
reciprocals of these evaluations are shown above the diagonal line in
the matrix (Table 9.1).

In order to simplify the illustration of the calculations, the geometric
average is used. The row averages are then ‘normalised’ so that they add
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Table 9.1 Corporate ranking of key strategic benefits — Pairwise comparisons

Key strategic A B C D E
benefits

A 1 9/10 9/6 9/5 9/10
B 10/9 1 10/6 2 1
C 6/9 6/10 1 6/5 6/10
D 5/9 2 5/6 1 2
E 10/9 1 10/6 2 1

Table 9.2 Corporate ranking of key strategic benefits — Computation of

normalised weights

Key A B C D E Geometric mean Normalised

strategic weights

benefits

A 1 09 1.5 1.8 09 2.1870"°=1.1694 0.225

B 1.1111 1 1.6667 2 1 3.7037'5 =1.2994 0.25

C 0.6667 0.6 1 1.2 0.6 0.2880"°=0.7796 0.15

D 0.5556 0.5 0.8333 1 0.5 0.1157Y5=0.6496 0.125

E 1.1111 1 1.6667 2 1 3.70375 =1.2994 0.25
Totals 5.1974 1.0

up to 1. The normalised figures are then used as the ‘weights’ to reflect
the relative importance, as determined by the board of directors, of the
key strategic benefits (Table 9.2).

All major projects are considered by an appraisal team, which con-
sists of an independent team facilitator and senior managers from the
following departments: production, marketing and sales, environmen-
tal (including public relations), personnel, and transport. Other advisors
to the team are co-opted as required.

The appraisal team was asked to investigate, through the use of the
SI, the strategic implications of the project under review and identity,
within the project, the level of those strategic benefits looked for by
the board of directors. During the second stage of the SI protocol, it
was revealed that there were strategic benefits that had not been taken
into account in the financial appraisal. Some, but not all, by way of
illustration are mentioned below.

The production manager argued that the project would offer greater
manufacturing flexibility. This increased flexibility, other than reducing
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costs, would reduce the pressure and associated stress on his pro-
duction control staff and relieve him of some headaches of pro-
duction planning, resulting in increased efficiency and a better ser-
vice to customers. This, he believes, would make him more proac-
tive rather than reactive to customer needs. The production manager
makes a final suggestion of a PSSV of 5.4 in respect of strategic
benefit ‘A’.

The marketing and sales manager, although optimistic in his
approach to the investment and opportunities that the project offers to
his department, is mildly concerned that some of the inevitable product
changes may not be readily acceptable to his customers. He is, how-
ever, encouraged by the strategic benefits from maintaining superior
quality and enhanced product design, with the possibility of an early
entry to the market of a new product. Although he was consulted on
the most likely sales forecast (the figures of which were included in the
financial appraisal), he knows from experience that sales can go either
way. On the one hand, intuitively, he believes there is a possibility that
sales could be higher than those forecast, but he could not put a figure
on this. This therefore offers a ‘benefit’ regarding possible increases in
sales, which has not been taken into account in the financial appraisal.
The marketing and sales manager makes a final suggestion of a PSSV in
respect of marketing competitive advantages (key strategic benefit ‘B’)
from the project of 7.5.

Once the project has been completed, it will have a continuing impact
on a number of departments within the company, which will require
them to work more closely together. The sales department will be
required to improve their customer order processing, while the man-
ufacturing department will be required to work to a JIT philosophy.
Accounting will be required to adopt an activity-based costing (ABC)
approach and supply more timely cost information to both the manu-
facturing and sales departments. Transport and logistics will have to be
more flexible, yet work within a somewhat tight budget. Information
processing will become more defined, structured, and interdepartmen-
tal. While this organisational change in working practices may present
some risks, based on the affect this may have on employee relations
as a result of the natural threat perceived by many employees because
of the change, this risk is judged by management to be short-term
and that there are significant benefits, through organisational change,
which can be won in the long-term. It is therefore seen that there will
be a small risk, as far as labour relations are concerned, but a higher
strategic benefit from organisation change. This change will signal a
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dynamic reformation in corporate culture and place the company in a
better position for the future. The personnel manager suggests a PSSV, in
respect of these strategic organisational advantages (key strategic benefit
‘C’), of 5.1.

While there are some advantages from an environmental standpoint,
and while such issues are reasonably important to the company, this
project is only seen as producing minor strategic benefits in this area.
The reduction in noise and possible dust pollution, although these areas
are not creating a problem presently, can only be beneficial in the devel-
opment of improved employee and public relations. The environmental
manager makes a final suggestion of a PSSV of 2.9 to cover such strategic
issues (key strategic benefit ‘D’).

With respect to the logistical benefits, the transport manager suggests
a PSSV of 6.6 (key strategic benefit ‘E’) and is unmoved by the force-
ful arguments of his colleagues who suggest that the figure should be
higher. It was noted that the transport manager had placed lower PSSVs
than his colleagues for all the other strategic benefits.

Following the completion of the second stage of the SI protocol, the
final suggested PSSVs, for the various team members’ areas of managerial
responsibility, were agreed, and the PSSV for each key strategic bene-
fit was calculated (Table 9.3). This calculation uses a weighted average
approach giving the team member, in whose area the key strategic ben-
efit is particularly relevant, a weighting of ‘2’, while all other team
members values have a weighting of 1. This increased weighting is
applied to give a greater influence to the values suggested by the team
member, in whose area each key strategic benefit is most applicable —
it is to reflect his/her assumed higher level of strategic knowledge and
expertise in that area.

The CRs are then applied to the PSSVs, from which the SI is calculated
as the weighted average of all the rankings and strategic score values
(Table 9.4). In the example, it can be seen that, with respect to the
project being evaluated, the SI is 6.0, which, on a scale of O to 10, shows
an above-average score value and highlights the strategic significance of
the project.

The managing director now has a more detailed appreciation of the
likely benefits from project ME: 784, which not only shows a positive
NPVP (with an NPV of £145,471) but has an SI of 6.0. The project there-
fore has an above-average strategic value. This multicriteria approach,
which when linked to an assessment of project-specific risk (using the
PRP protocol), will give more dynamic decision support to the whole
area of investment appraisals.
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Table 9.3 Calculation of the PSSV

Key Suggested PSSVs for each team members managerial area of
strategic responsibility
benefits
Production Marketing Environment Personnel Transport Agreed
and sales PSSV
Manufacturing 5.4 5.8 5.2 6.1 4.5 5.4
flexibility
Marketing 7.3 7.5 7.8 7.1 6.3 7.3
competitive
advantage
Organisational 5.6 5.7 5.0 5.1 4.7 5.2
Environmental 3.1 3.2 2.9 2.8 2.7 2.9
Logistics 7.4 7.8 8.1 7.4 6.6 7.3

Note: The ‘agreed’ PSSV for each strategic benefit is the weighted average of all the ‘suggested’
PSSVs for that benefit. The shaded boxes highlight the values suggested by the team member
in whose area the strategic benefit is particularly relevant. This member’s values are given a
weighting of ‘2’ while all other members’ values are given a weighting of ‘1’. In this example,
it can be seen that the team member responsible for the transport area of responsibility has
consistently undervalued the strategic benefits, but by adopting a team approach the effect
of this downgrading has been minimised.

Table 9.4 Determination of the SI

Key strategic benefits CR (a) PSSV (b) (a) x (b)
Manufacturing flexibility 0.225 5.4 1.215
Marketing competitive advantage 0.25 7.3 1.825
Organisational change 0.15 5.2 0.78
Environmental issues 0.125 2.9 0.3625
Logistics 0.25 7.3 1.825
Totals 1 6.0075

The strategic index=6.0075  SI 6.0

Note: The CRis the weight placed on a particular strategic benefit by senior corporate manage-
ment to reflect its corporate importance in relation to other strategic benefits (see Tables 9.1
and 9.2). Each individual benefit is also given a PSSV, representing the benefit level within a
given project (see Table 9.3). The SI is the weighted average of all the rankings and strategic
score values.

Conclusion

The conventional financial appraisal models are often incapable of tak-
ing into account the strategic benefits from capital investments. Such
strategic benefits can therefore only be ‘valued’ adopting a judgmental
approach. The procedure to elicit such judgements from a management
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team needs to take into account many aspects of decision behaviour to
arrive at a consensus outcome.

Regarding some, if not all, companies, the strategic opportunity of
a ‘growth option’ may be included as one of the key strategic benefits
looked for in all major capital projects. This particular strategic benefit
will be assessed in the same way as all the other strategic benefits that
form part of the overall SI.

Although other strategic models (primarily concerning investments
in AMT projects) have been developed, the SI is a more general strategic
model. The SI model also differs in six main respects to some earlier
models:

(i) it forces corporate management to ‘identify’ key strategic benefits
against which all projects will be assessed;
(ii) it adopts a structured protocol aimed at maximising the opportu-
nity for a group consensus to emerge;
(iii) it produces a unique PSSV for each key strategic benefit;
(iv) it applies a CR, which takes into account the relative corporate
importance of the key strategic benefits, to the PSSVs;
(v) the SI from one project can be compared with that of other projects;
and
(vi) it does not attempt to quantify all strategic benefits in financial
terms, which is believed to be a failure of some earlier models.

The SI is therefore, what we call, a ‘primary-profile model’.

Using the SI, an organisation may construct a profile of the strate-
gic benefits of all accepted projects. The protocol of determining the
SI forces management to look more closely at the strategic issues of
each investment opportunity and to quantify formally the perceived
significance of a project’s key strategic benefits. It improves strate-
gic awareness, for, as Hambrick® argues, strategic awareness cannot be
assumed to exist, even at high levels in an organisation. A much broader
dimension to the appraisal of capital projects is achieved by including
the SI as part of the FAP model.

Adopting the SI model will encourage organisations to ‘fire on all
cylinders’ and is one way in which all functions can integrate into
an ‘effective whole’ where management is ‘strong enough, persua-
sive enough, and tough enough to push beyond conventional man-
agement thinking and force their organizations to grapple with the
deeper challenges prevailing in the increasing competitive world of
industry’.°
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The SI model retains the responsibility for corporate strategy at the
highest level within an organisation, while the identification and eval-
uation of key strategic benefits derived from capital investments are
delegated to the investment appraisal team. This not only places the
various strategic responsibilities where they should be — at both corpo-
rate and functional management levels — but also encourages greater
managerial involvement in the strategic affairs of the organisation.
An important prerequisite of the SI model is the requirement of cor-
porate management to formulate a corporate and business strategy
and to identify key strategic benefits looked for in each investment
opportunity. It also encourages senior management to be more explicit
in the development of corporate and business strategy, so there is a
greater understanding of what the organisation’s strategy is. This fos-
ters greater awareness of strategic issues and goals and should lead to a
more focused top management team — with all members pulling in the
same direction.



10

Summary Comments on the
FAP Model

As a prelude to our discussion of the application of the FAP model
through a case study, we will take the opportunity in this chapter to
summarise some of the main features of the FAP model as an aid to
management decision-making in the appraisal of capital projects.

The FAP model is made up of the three sub-models, the NPVP, the
PRP, and the SI, which are brought together through the FAP protocol
(Figure 10.1). The NPVP is concerned with financial appraisal, the PRP
with risk assessment, and the SI with the strategic evaluation of the
project proposal. The FAP model therefore evaluates a capital project
from a financial, risk, and strategic viewpoint. It is a multi-attribute
information model based on a profiling concept and is therefore more
dynamic in its approach than many existing conventional investment
appraisal models.

Under the FAP model, the financial evaluation of each project is
achieved through the NPVP which extends the conventional NPV by
incorporating the DPB, the DPBI, and the MGR, into a financial profile
of each investment opportunity. It addresses the two important financial
issues when evaluating capital projects. First, it measures the economic
return from each project, thus identifying those projects that are bene-
ficial to the long-term interests of the shareholders/owners through the
increase of shareholder value. Secondly, it measures a project’s time-risk
and liquidity (after taking into account the time-value of money). The
NPVP also highlights the abandonment values for the first three years
of a project’s life and thus produces a complete financial profile for each
project.

Using the PRP, project-specific risks are identified and evaluated in
a practical way. While corporate management set the level of risk the
organisation is prepared to accept, through the CRT, the identification

144
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and evaluation of each project’s specific risks are the responsibilities of
the investment appraisal team.

An important feature of the PRP is that ‘risk areas’ are established
which correspond to the areas of managerial responsibility, so individ-
ual managers become responsible for identifying and controlling the
risks in their own area of accountability. In this way, risk is managed
more effectively and the level of risk under the control of each manager
can be monitored.

Within the PRP, a separation is made between the estimation of a spe-
cific risk occurring and its impact (and not just the ‘expected value’ of
R=P xI). We also propose a disutility factor which is applied to the
respective impact values (so that R=P x DIV), recognising that in most
situations the effect of a high probability/low impact assessment will
be quite different from that of low probability/high impact. Managers
also need to have a greater knowledge and understanding of possi-
ble ‘extreme’ risk events. It is for these reasons that the PRP adopts a
profiling approach, presenting a risk profile for each project.

The SI maintains the responsibility for corporate and business strat-
egy at the highest level within an organisation, while the identification
and evaluation of key strategic benefits looked for in each capital invest-
ment are delegated to the investment appraisal team. This not only puts
responsibility together with accountability of strategic decision-making
but also encourages greater managerial involvement in the strategic
affairs of the organisation.

An important prerequisite of the SI is the requirement of corporate
management to formulate a corporate and business strategy and to iden-
tify key strategic benefits in each capital investment opportunity. It also
encourages the senior management to be more explicit in the develop-
ment of strategy and thus encouraging a greater understanding of the
organisation’s strategy in a holistic sense. Experience suggests that it
is unwise to assume that even senior management are aware of their
organisation’s corporate or business strategy.!

Thus the SI sub-model fosters greater awareness of strategic issues and
goals and should lead to a more focused top management team (TMT),
with all members pulling in the same direction. The final result is to
produce a unique SI for each project.

An important characteristic of the FAP model is the dynamic ‘pro-
tocol’ employed to obtain the information through judgemental values
used in the model. It recognises that there are times when a quasi-Delphi
approach (where individual team members are free to give their own
views and opinions without being influenced by other team members) is
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necessary. Open debate is then allowed to follow. In this way, an oppor-
tunity is created for a greater number of strategic benefits and risk factors
to be evaluated. The protocol is also structured to reduce the possibility
of groupthink,? combat the problem of judgemental heuristics under
uncertainty,® and encourage decision comprehensiveness through a
multicriteria approach.

The three sub-models that make up the FAP model are to a great
extent self-contained and can be used to supplement other invest-
ment appraisal approaches. The greater synergy, however, is achieved
by bringing them together into the FAP model.

Advantages of the FAP model

One of the advantages of the FAP model is that it is conceptually simple
in its approach, yet produces a meaningful profile of a proposed capi-
tal investment’s utility to the firm. It also takes into account not only
the financial aspects of a given project but also the risk and strategic
factors, which may influence the outcome of the decision. Although
the PRP and SI are to a large extent subjectively determined by man-
agement, the FAP approach does force management to take a structured
and calculated view of such issues.

Some projects may possibly be rejected outright because they are
too risky or they do not fit in with the overall corporate strategy of
an organisation but, under the FAP model, no project will be rejected
solely because of an adverse financial evaluation. The FAP model per-
mits the creation of an overall profile of the financial, risk, and strategic
elements of a project and a project will be accepted or rejected after
taking into account the results of this profiling process. The various
sub-models within the FAP model take into account the important real
‘options’ available to management, including the options of deferment,
growth, reduction and abandonment. The management literature sup-
ports the use of a balanced (profile) approach,* as adopted by the FAP
model.

There will always be some projects that, because of their very nature
(e.g. legally mandatory projects in respect of environmental or person-
nel issues), do not produce an adequate financial return but must be
undertaken in some form or other. It is important that such projects
are not merely accepted irrespective of the costs or benefits associated
with them. The FAP model encourages the search for and evaluation of
alternatives, which offer a more satisfactory trade-off between cost and
benefit. A detailed appraisal, through the use of the FAP model, should
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be undertaken for all major projects; otherwise an organisation will not
be aware of the full implications of their investment decisions.

Recording, on a continuing basis, the FAPs for each accepted project
will make it possible for an organisation to produce an overall capital
investment profile which can be monitored against its capital budgeting
strategy.

The FAP model, through its protocol, adopts a dynamic and pragmatic
approach to the evaluation of capital projects and allows management
to use their own judgemental skills in a structured way. One of its
main advantages is that it forces management to look more closely at
the risk and strategic factors embedded in an investment opportunity.
By quantifying these factors, managers are more likely to give them seri-
ous consideration, especially if a record is kept of the values they each
place upon the factors concerned. The FAP model brings together the
three aspects of an investment decision - financial, risk, and strategic —
and, as a result, benefits from the synergy of so doing. However, the
managerial strength of the FAP model lies not only in the synergy of
having these three elements included in one overarching procedure but
in the actual protocol adopted to arrive at the various ‘values’ which are
used in the model.

Farragher et al.® argue that effective allocation of a company’s capi-
tal resources is a key to corporate success and that most theorists hold
that effective allocation can best be achieved with a sophisticated cap-
ital investment process. They also argue that a sophisticated process
is one that will enhance the probability of making good investments
by helping ensure that corporate strategy is followed, that all invest-
ment opportunities are considered appropriately and consistently, and
that the counterproductive political aspect of informal, ad hoc decision-
making is minimised. The FAP model falls within this broad definition
and in their terms would qualify as a sophisticated capital investment
process, or as we prefer to call it a ‘protocol’, the use of which should
result in the effective allocation of a company’s capital resources and
ultimately its corporate success.

The evaluation of the three areas of finance, risk, and strategic ben-
efits may not in itself be novel — research addressing some aspects of
them is well established in the literature. What is relatively novel, how-
ever, is the integration of them into one pragmatic investment appraisal
model - the FAP model. The FAP model places great importance on the
evaluation protocol as a vital attribute of any efficient capital investment
appraisal model.
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The FAP model as an aid to management decision-making

The FAP model is an aid to management decision-making and not a
substitute for it. One feature that distinguishes the successful compa-
nies from the less successful is the ability of their senior management to
take appropriate judgemental strategic decisions. It is therefore impor-
tant that any investment decision tools used by management should
be sufficiently flexible and robust to guide management in making the
right decisions. However, it must be remembered that it is management
that will take the decision and who will be responsible for the conse-
quences of that decision. No decision tool can take that responsibility
away. One important characteristic of the FAP model is its ability to
allow management the creativity of decision-making, as well as giving
them both a framework and the flexibility to effectively deploy their
judgmental skills. Investment decisions should not be based on financial
criteria alone but should take a much wider perspective that embraces
risk and strategic factors.

By adopting the FAP approach, managers will have a broader and
more flexible financial, risk, and strategic base to help make such
important investment decisions. It also forces management to take a
consistent approach to the appraisal of investments in new capital
assets, irrespective of whether the project is a traditional cost reduction
or machine replacement project, or an investment in new technology,
with its greater complexity and strategic implications.

The adoption of a management team approach to investment
appraisal, through the FAP protocol, not only enhances the informa-
tion base, upon which decisions are made, but will also result in greater
managerial commitment to a project. Managers who are left out of the
decision-making process and are not asked to contribute to a partic-
ular decision may become alienated to that decision. This alienation
may result in a lack of motivation and project commitment on their
part, if they are later asked to become involved in a project after the
decision has been made. It is therefore important to seek management
participation at an early stage in the project selection process.

By taking a pragmatic and protocol approach, the FAP model divorces
itself, in some respects, from the more conceptual and theoretical mod-
els while still retaining their economic and analytical rationale. As the
model is simple in its nature, yet provides meaningful information, it
should be easily understandable by all areas of management and be
applied on a routine basis for all major projects.
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The FAP model is especially appropriate for medium-sized organisa-
tions who at the present time may rely too heavily on management
intuition, believing that the existing investment appraisal techniques
are, perhaps, unsuitable. This is not to play down management intuition
but to reduce the need for what, in reality, may only be guesswork, by
producing a more detailed and structured information base to be used
in the decision-making process.

Although the FAP model is suitable for most capital investment
appraisal situations, there will always be ‘special circumstances’ which
require special consideration. These situations, which are often diffi-
cult to predict, will reveal themselves by their very unusual nature, and
management must act accordingly. This is neither criticism of the FAP
model nor undermining of our claim that it is a ‘universally acceptable
model’, but to highlight that unusual situations often require unusual
approaches.

When considering investment in capital projects, it is argued that a
firm should produce better results through improved decision-making
as a result of adopting more sophisticated capital appraisal techniques.
It is also argued that the more sophisticated the capital project being
considered, the more sophisticated the appraisal methods used in its
evaluation. The literature presents arguments both for and against the
use of sophisticated capital budgeting techniques and their link to
improved company performance. There is, however, some indication
that improved organisational performance is achieved when an eco-
nomic and strategic approach to business decision-making is adopted.®
This approach is an integral part of the FAP model.

The literature’ suggests that some successful firms will go through a
period of reduced effort, less structured, and more intuitive decision-
making until the point is reached where market pressure forces a more
rational and exhaustive approach upon its decision-making procedures.
Conversely, a high-performing firm may have sufficient slack to allow it
to survive without rationalising its strategic decision-making processes.
However, research does not support this inverse relationship between
performance and rationale decision-making.?® Either way, if the FAP were
adopted, we would argue that the disciplines it entails would help to
reduce any volatility or idiosyncrasy in decision-making that may oth-
erwise exist. The continued monitoring of past investment acceptance
criteria will soon highlight any changes in the acceptance level of crucial
strategic investments, or the acceptance of higher risk projects.

There is a school of thought that argues that a project’s success or fail-
ure depends, in some cases, on factors that are outside the control of
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management, and that these factors are rarely identifiable at the time
the investment decision is being made. Although there will inevitably
be factors (such as unexpected changes in legislation and abnormal
fluctuations in foreign exchange rates due to unforeseen changes in gov-
ernment policy etc.) outside the control of management, this should not
deter management from seeking to improve decision-making based on
known information and perceived future events at the time the decision
is being made. Arguing, as this school of thought does, that because
there are such major influences that can affect the outcome from a
project, makes any decision model worthless (as all models are inca-
pable of allowing for these factors), is, in some way, a negative argument.
It suffers from the fallacy that weak data does not validate a weak model
but rather imprecision in the data demands that we use the best possi-
ble tools for handling it and thus help dilute our ignorance. We would
argue that the greatest source of risk for any organisation is managerial
ignorance. Although decisions can only ever be made on the basis of
the information available, by using the FAP model, managers can maxi-
mize the use of the information at hand, which will lead them to more
informed and ultimately, more successful decision-making.
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Applying the FAP Model to an
ICT Project within a Professional
Association

The initial evaluation of AT projects, such as AMT and IT, is proving
to be extremely difficult, as existing financial models, such as the NPV
and the IRR, fail to capture many of the strategic benefits.! The litera-
ture shows that some companies now tend to use a greater number of
appraisal techniques than in the past, but there is no consensus on the
actual combination.? The literature also shows that individual appraisal
models on their own are now inappropriate and a more hybrid approach
is required, one that includes both economic and strategic dimensions
of choice.® As a result of the perceived failure of some of the tradi-
tional methods of capital investment appraisal, managers sometimes
base their decisions on ‘acts of faith’ or, as some researchers report, use
less sophisticated financial models to evaluate what must be regarded as
sophisticated IT projects.*

We would argue that it is not necessarily the investment appraisal
models that are inappropriate, but the way in which these models are
used. It must be acknowledged that any investment appraisal model
is in effect an information model - it provides information on which
a manager (or group of managers) will make an investment decision.
The decision is not made by the model or methodology as the ratio-
nalist/positivist advocate. Adopting a rationalist/positivist approach, the
project with the highest NPV, IRR, or other measure (financial or other-
wise) should be accepted. Such a decision is therefore made on a highly
structured basis.

In reality, managers in many cases adopt an unstructured approach,
where, through a process of data interpretation and understanding, they
are able to make key investment decisions — an approach which has
been referred to as ‘hermeneutic’ (hermeneutics — the science or art of
understanding).’ Under the hermeneutic approach, the decision-maker

152
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assimilates a range of metrics combining them in his/her own mind
in a manner that is incapable of being formally stated. It is this latter
approach that has sometimes been negatively referred to as ‘an act of
faith’ or positively referred to as ‘strategic insight’.

The positivist approach to the evaluation of IT projects, which makes
excessive emphasis on accounting aspects, may no longer be relevant
and that a more ‘interpretive’ approach should be adopted.® Introna’
supports the case of the so-called ‘involved manager’, one who is
involved in-the-world with a history of engagement and relationships in
that world and not as an outside dispassionate observer (‘rational man-
ager’) taking rational decisions on the basis of objective information. He
sees the use of this information as a hermeneutic process of interpreta-
tion with decisions and actions being the reification of understanding,
which know-how existed from our beginning. This view is supported by
Feldman,® who states, ‘Our being-in-the-world is hermeneutic: we are
always and already interpreting. The subject or self never stands sepa-
rately and independently from the objective world.” Whitley” states, ‘our
understanding of a situation develops and becomes more sophisticated,
essentially following a hermeneutic process, whereby each new reading
of a situation differs as a result of the accumulated understanding gained
from the previous readings’.

This hermeneutic/pragmatic approach to decision-making is very
complex and difficult to model as it is non-linear; it therefore rests
more in the field of philosophy or psychology than economic/financial
theory. This does not mean that we should ignore ‘intuition’. Neither
does it mean that there is no place for rational structured models.
We support the notion that combined rational analysis with intuition
produces improved managerial performance.’” Any new capital invest-
ment appraisal model should therefore include a rational analysis of the
three main investment attributes of finance, project-specific risk, and
strategic benefits together with intuitive decision-making. This is sup-
ported by Heemstra and Kusters,'! who argue that an evaluation model
for ICT projects ‘should at least account for the financial consequences
of the proposed investment. Next, relevant non-financial data should be
selected and, last but not least, relevant risk factors should be included.’
The model should be an information model ‘guiding’ management in
the right direction to make the best investment decision based on their
interpretation of the data. Of necessity, the values will be subjective and
judgemental and incorporate both financial data and score values. These
data and values should not, however, be reduced to a single score value
but be presented in such a way that managers can see the whole picture
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or profile of the investment opportunity, on which an investment deci-
sion can be made. Bannister and Remenyi'? state that, ‘it is in this
area that instinct and intuition plays the biggest role... it is sometimes
argued that this is the most important aspect of decision making’.

No model can take away the responsibility of management to make
the final investment decision, but the adoption of a suitable model can
however guide management in the right direction to help them make a
more informed decision. The decision process is judgemental and sub-
jective relying on instinct and intuition. It is only in this way that
successful decision-making can be achieved — a combination of ratio-
nality and instinct. This, in our view, is what distinguishes the very
successful organisations from the successful.

The FAP model

The FAP model gives a profile of the capital investment on which man-
agement will assess the ‘value’ of the project from a financial, strategic,
and risk perspective, while the IT score!®* guides management in the
selection of the actual supplier(s) to be used.

The basic FAP model is made up of the three sub-models, the NPVP,
the PRP, and the SI, which are brought together through the FAP proto-
col. It is a multi-attribute information model based on a profile concept.
In this chapter, we introduce a fourth dimension to the basic FAP
model - the IT score. The IT score focuses on the following seven key
IT-specific factors: platform neutrality and interoperability, scalability,
adaptability, security, reliability, customer support, and ease of use. It is
similar, in some respects, to the SI in that it requires corporate man-
agement to place a weighting on the various IT factors, reflecting the
level of importance of such factors, while allowing the investment
appraisal team to ‘value’ these factors in relation to the supplier(s) being
considered.

An important characteristic of the FAP model is the dynamic ‘pro-
cess’ employed to obtain the information through judgemental values
used in the model. It recognises that there are times when a quasi-
Delphi approach is necessary. Open debate is then allowed to follow.
In this way, possibly, a greater number of strategic benefits and risk fac-
tors can be identified and evaluated. The process is also structured to
identify and reduce the impact of groupthink to combat the prob-
lem of judgemental heuristics under uncertainty’® and at the same
time encouraging decision comprehensiveness through a multi-criteria
approach. The whole FAP protocol is aimed at achieving a practical
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discourse which, as Habermas'® states, ‘insures that all concerned in
principle take part, freely and equally, in a cooperative search for truth,
where nothing coerces anyone except the force of the better argument’.
The process aims ‘to develop an environment where people are not
only able to engage in reflective judgement, but are also willing to
re-visit their views and beliefs and to conceive of new possibilities’.!”
One of the advantages of the FAP model is that it is simple in its
concept, yet produces a meaningful profile of a proposed capital invest-
ment’s utility. The model incorporates both rational and hermeneutic
paradigms.

In this chapter, the FAP model is illustrated through a detailed
action/experimental research approach applying the model to an ICT
project within a professional organisation.!®

The research involved eight meetings with corporate management or
the management investment appraisal team, seven telephone calls, and
42 emails. The basic research questions were the following:

(i) How did the organisation evaluate capital projects at the cur-

rent time?

(i) Did they perceive their existing procedures to be adequate?

(iii) Can a ‘project champion’ adversely affect the investment decision?

(iv) Will the possible adverse influence of ‘groupthink’ be reduced by
adopting the FAP model?

(v) Did the management team understand the reasoning behind the
FAP model?

(vi) Did the FAP model give a better understanding of the ICT project
and its evaluation? Would the organisation use the FAP model
again?

Case study

The research was undertaken at The Association of International
Accountants (AIA), which is one of six statutorily Recognised Qualify-
ing Bodies (ROBs) in the United Kingdom for company auditors under
the Companies Act 1989. The governing body of the Association is its
‘Council of Management’. The Council is effectively the Association’s
‘Board of Directors’ and is responsible for determining policy and for
management of the business of the Association. The Council is headed
by the President and Chairman. The Secretariat, or the Head Office of
the Association, is controlled by the Chief Executive, who is responsible
for the operation of the organisation.
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Challenges and concerns facing the Association

The Association needs to build on its current success by satisfying
the high expectations of both existing and prospective students and
members and providing a high-level service within the accountancy
profession. To provide continued and sustained growth, the Associa-
tion also needs to maximise revenues from current and new member-
ship. Although the current services provided by the Association are
well received by its membership, there are growing expectations from
its members that exceed the information communications technology
systems capability.

The ICT project

In order to address these concerns, it was proposed that the Association
improves its ICT systems by purchasing new computer hardware and
software together with new database facilities. The Association decided
that two suppliers would be required, (i) hardware and software, and
(ii) database. The software would be a combination of ‘package’ and
‘customised’, while the database would be ‘customised’.

Evaluating the project using the FAP model

The project was evaluated by a capital investment appraisal team that
consisted of an external independent team facilitator and five senior
managers: Technical, Marketing and Public Relations, Administration,
Accounting and Finance, and Examinations. The team was given the
responsibility for carrying out the FAP analysis for this project.

The Chief Executive of the Association together with the Director
of Administration and other senior executives agreed five key strategic
benefits, against which all future capital projects would be assessed.

(A) Recognition and status — statutory recognition and standing within
the profession.

(B) Growth — membership recruitment.

(C) Service to members — satisfying members’ needs.

(D) Promotion — awareness.

(E) Organisational efficiency — portraying an efficient organisation.

While all the strategic benefits were very important to the Associa-
tion, strategic benefit (B) was deemed by corporate management to be
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of highest importance and was given the maximum CR of 10. Benefits
(A), (©), and (D) were the next in line of importance and were given a
CR of 9, while benefit (E) was given a CR of 8. The significance of the
CR will be discussed in detail later in the chapter.

With respect to the assessment of the project’s specific risk, the Asso-
ciation established five risk management areas of responsibility (which
were represented by the five members of the appraisal team) and deter-
mined a CRT rating of 9.5. This is discussed in more detail later in the
chapter.

As the CRT represents the cut-off point for risk acceptance with respect
to individual management areas of risk responsibility, it was decided to
ascertain the level of individual risk that each member of the appraisal
team and a number of directors/council members were prepared to
accept. From this data, a CRT was determined from the arithmetical
mean of all the values obtained."

The Association also accepted the notion of applying a weighting to
the risk impact values, to take into account the greater ‘perceived impor-
tance’ of higher impact values. A weighting formula, based on previous
research, to be applied to the calculation of the appropriate DIVs was
therefore accepted.?°

We argue that there will come a point, when the risk probability is so
high, that a particular risk should be regarded as ‘certain to occur’, and
appropriate action taken. In some cases, where the risk has a predeter-
mined financial consequence, it may be treated as a ‘cost’ and included
in the cashflows of the project.

The determination of an appropriate discount rate to be used in DCF
calculations is the subject of ongoing debate.?! On the basis that the
Association is a non-profit making organisation and has a large surplus
of funds, it was agreed that the discount rate to be used in the NPVP cal-
culations should be based on the marginal interest rate received, which
was calculated at 4%.

The total capital cost (based on the two recommended suppliers) of
the project was £181,479, (discounted value £179,400), while the esti-
mated scrap value of the IT equipment, and so on, at the end of its useful
life of ten years was zero.

The FAP protocol

As stated earlier in the chapter, an important characteristic of the
FAP model is the dynamic ‘protocol’ employed to obtain informa-
tion through judgemental values. It recognises that there are times
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when a quasi-Delphi approach is necessary. Quasi-anonymity, where
team members are known to each other, but their statements, argu-
ments and comments are still anonymous thus allowing objectivity
and emotive neutrality?? to some extent, was achieved during the
quasi-Delphi stages of both the PRP and SI process, by allocating con-
fidential managerial area numbers to each team member, [Examinations
(Management Area 1), Technical (Management Area 2), Administration
(Management Area 3), Marketing and Public Relations (Management
Area 4), and Accounting and Finance (Management Area 5)]. In the
FAP model, open debate is then allowed to follow. This two-tier process
(quasi-Delphi approach followed by open debate) creates an opportu-
nity for risk factors and strategic benefits to be evaluated in a more
meaningful way. The protocol is also structured to reduce the possibil-
ity of groupthink and encourage decision comprehensiveness through a
multi-criteria approach.

The initial screening of the project was based on a ‘strategic needs
to do basis’ and the capital and running costs of the various hard-
ware/software and database alternatives. Discounted cashflow figures for
the project were not considered during this initial screening process.
The initial screening resulted in three suppliers being considered for the
hardware/software and three suppliers for the database.

The director of administration arrived at the cashflows for the project.
The positive cashflows were based on cost savings and expected addi-
tional revenue. The abandonment values were agreed between the
director of administration and the technical manager. As there were
no significant differences between the capital costs and annual running
costs of each supplier alternative, it was agreed that an NPVP would only
be prepared for the recommended (based on the outcome of the IT Score
analysis) suppliers.

The IT score

The IT score analysis was prepared by the director of administration
and the technical manager, based on seven key IT-specific factors.”
The technical manager determined the factor weightings for these fac-
tors, while the agreed scores for each of the various alternatives were
a joint decision. The respective IT scores for the three prospective
hardware/software suppliers were, Supplier HS1 (50.75), Supplier HS2
(46.75), and Supplier HS3 (42.95), while the IT scores for the three
prospective database suppliers were respectively, Supplier D1 (56.95),
Supplier D2 (46.2), and Supplier D3 (39.95). The optimum selection
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Table 11.1 The IT score (based on optimum selection: Supplier HS1 and Supplier
D1)

Key IT-specific Weighting (a) Average agreed (a) x (b)
factors scores 0-10 (b)
1. Platform 0.7 5.5 3.85
neutrality and
interoperability
2. Scalability 0.95 9.5 9.03
3. Adaptability 0.85 8.5 7.23
4. Security 1.0 9 9.00
5. Reliability 1.0 9 9.00
6. Customer support 0.9 8.5 7.65
7. Ease of use 0.9 9 8.10

The IT score
[(53.86/63) x 100] =53.86 (85.5%)

Note: The weighting in column (a) reflects the level of importance of each IT-specific factor
as determined by the senior IT specialist(s) within the Association. The agreed score values in
column (b) were determined by an IT team and are specific to the project under review. The
IT Score represents the total of the weighted score values with a maximum possibility of 63.

was then identified as Supplier HS1 (hardware/software) and Supplier D1
(database), showing an average IT score of 53.86 or 85.5% (Table 11.1).
The NPVP calculations were based on this suggestion.

The Net Present Value Profile

The NPVP extends the NPV by incorporating the DPB, the DPBI, and
the MGR, into a financial profile of an investment opportunity. With
respect to this project, it can be seen that, with a discounted capital cost
of £179,400 and total discounted net cash inflows of £388,003, it has a
positive NPV of £208,603 Table 11.2). The DPB for the project=4.843
years (four years and ten months). The DPBI is 2.1628. The final stage
in the progression of the NPVP is the calculation of the MGR where
MGR=[(DPBI)!/" — 1] x 100. The MGR is the marginal return on a project
after discounting the cash inflows at the cost of capital. For this project,
the MGR is 8.02% {[(DPBI)"/" — 1] x 100 = [(2.1628)'/1° — 1] x 100} and
is a measure of the project’s rate of net return. The NPVP also considers
the abandonment option. Highlighting AVs during the project evalua-
tion stage will further assist with the measurement of liquidity and also
gives a wider perspective to the consideration of project-specific risk.
The Association has determined to highlight each project’s AVs for the
first three years of its life, and that if the average of the discounted AVs
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Table 11.2 NPVP - Calculation of the NPVP

Capital cost of project £181,479 (historic cost) £179,400 (discounted cost)

Year Project net cashflow Abandonment option
Net Discount PV of net Cumulative Abandonment Discounted
cashflow factor cashflows net PV values AVs
£ 4% £ £ £ £

0 126,783 1.0000 -126,783 -126,783

1 14,122 0.9615 13,057 -113,726 8,231 7,914

2 28,202 0.9246 26,076 -87,650 2,744 2,537

3 32,210 0.8890 28,635 -59,015 0 0

4 36,346 0.8548 31,068 -27,947 Abandonment option:

S 40,346 0.8219 33,160 5,213 The company has determined

6 47,022 0.7903 37,161 42,374 to hlghhght each pro]’ect's

7 51,343 0.7599 39,016 81,390  AVs for the first three years of

8 55,796 0.7307 40,770 122,160  its life, and that if the average

9 60,395 0.7026 42,434 164,594 of the discounted AVs over

10 65,140 0.6756 44,009 208,603 this period is greater than

Totals 304,139 208,603 30% of the project’s original

capital cost, it will classify the
AVs as ‘high’, between 30%
and 10% as ‘medium’, and
below 10% as low.

Notes: The capital cost of the project is £181,479 (£126,783 payable in year 0, and £54,696
payable in year 1. Discounted value of capital cost is £179,400. The positive cash flows for
year 1 are £68,818. (£68,818-£54,696 = £14,122).

Calculations:

NPV: £208,603.

DPB=4+(27,947/33,160) =4 years and 10 months.

DPBI = (£388,003/£179,400) = 2.1628.

MGR = [(DPBD) /™ — 1] x 100 = [(2.1628)/1° — 1] x 100 = 8.02%.

AV =1[(10451/3)/179,400] x 100 =1.94%. Classification =low.

over this period is greater than 30% of the project’s original capital cost,
it will classify the AVs as ‘high’, between 30% and 10% ‘medium’, and
below 10% low. With respect to the current project, the AVs have been
classified as ‘low’ {[(10451/3)/179,400] x 100 = 1.94%}.

At an early stage in the FAP process the investment appraisal team
were informed of the positive results of NPVP.

The Project Risk Profile

The PRP seeks to place a ‘value’ on each type of project-specific risk to
highlight the level of its ‘importance’ in determining the risk profile of
the project overall. The assessment of the level of importance focuses
on two issues: (i) the risk exposure for any particular managerial area of
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responsibility, and (ii) the level of risk impact irrespective of the proba-
bility of occurrence. It is also helpful to know what the variation in the
particular risk probability and impact values given by managers are. This
will highlight the differences in the perception and RVs of the managers
involved.

Under the PRP, each team member has the duty of identifying risk ele-
ments for his/her own area of responsibility. Risk elements are perceived
adverse events that may occur and not just ill-defined areas of difficulty.
Once the perceived key risk elements have been identified, the next
stage is to take steps to mitigate their impact. At this stage in the pro-
cess, the option to reduce the size of the project or the option to delay the
project may be considered where some element of extreme risk is iden-
tified. When this has been achieved, the formal quantification stage of
the process can be undertaken which involves suggestion, evaluation and
agreement on the determination of departmental (managerial areas of
responsibility) RVs, from which an RAI and risk profile is determined.
This is a continuous cycle of activity that is only completed when a
consensus on the RVs is reached.

The PRP process involved four quasi-Delphi rounds and two group
meetings. The team facilitator requested each team member to iden-
tify and provide detailed information (nature of risk, perceived level of
impact, and probability of occurrence) on the key project-specific risks
relating to the team member’s own area of responsibility. As three of the
team members identified two similar risks — (i) losing or corrupting data
during conversion from old to new system, and (ii) failure of system to
function as planned, see Table 11.3 — the team facilitator decided that
a meeting of all the team members was needed to clarify the situation.
It was also important to identify who was responsible for controlling
individual risk elements.

From the original five risks identified, eight risk elements were estab-
lished and allocated to four managerial areas of responsibility. It was
noted than none of the risk elements had been allocated to manage-
ment area 4 (Marketing and Public Relations). The four team members,
who had been identified as having some ‘control’ over the risk elements,
were asked by the team facilitator to suggest risk probability and impact
values, after taking into consideration measures to reduce these risks,
for those risks allocated to their own areas of responsibility (second
quasi-Delphi round, Table 11.4). The importance of arriving at their own
individual values, without consulting any of the other team members,
was emphatically emphasised.

At this stage, the only ‘values’ communicated were those of the indi-
vidual team member — no member was aware of any other member’s
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Table 11.3 PRP - Suggested risk probability and impact values - First Delphi
round (identification of project-specific risks)

Management Management Management Management Management
area 1 area 2 area 3 area 4 area 5

Risk (1) Losing or corrupting data during data conversion from old to new system
Probability 5% 2% 2%

Impact 60% 60% 90%

Comments: There is an opinion that the biggest risk, other than failure of the
system, would be lost data during the data conversion stage. Specifically, if contact
details and students examination history were lost or incorrect, this would have a
serious impact on the examinations section. There are set rules in the way the
examinations are set, for example, you must pass all papers in module C before you
can take any of module D. If the data did not convert properly, it may not be
possible to enter students for the ‘correct’ examinations, and so on. This would have
financial implications, in that all records would have to be checked manually. The
switch over to the new IT system will require testing to make sure, for example,
addresses and formats are correct after transferring — if this is not successful, it will
directly impact on the level of service currently provided to members. From a
marketing and PR perspective, the largest risk factor would be the possibility of not
being able to provide services to members and students, and so on - for example, the
E-News or the Journal. - either through loss of information or being unable to
extract the information required. For the E-News, losing E-mail addresses or being
unable to establish from the database those who had subscribed to this service.

Risk (2) Failure of system to function as planned

Probability 15% 2% 10%
Impact 80% 50% 90%
Comments: Failure or delay (see also risk 5) in the IT project would also have a
negative impact on the income received, and as the Association uses a cash
accounting policy, a delay in the issue of subscription notices will result in a
significant loss of reported income. There would be extra costs for re-posting data to
old system in case of failure of the project. There may also be a serious disruption to
the examinations system. This particular risk element is seen by some as the main
area of concern. (See also comments for risk elements 1 and 5.)

Risk (3) Personnel — Possible conflict over user acceptance of new IT skill

requirements
Probability 5%
Impact 5%

Comments: While new technologies present a multitude of benefits, they can take
more effort to learn. If users were unwilling to accept the need to learn new skills,
then there would be a negative effect on the project. User acceptance risks cover
hardware, software, and the database.

Risk (4) Database — Possible misunderstanding of bespoke programming
requirements between the Association and its suppliers

Probability 2%

Impact 7.5%
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Comments: There may be a risk associated with the need to have the new IT system
tailored to the Association’s way of working. Agreement and understanding with the
suppliers on this issue is crucial to prevent increased costs being incurred for
additional bespoke programming to the system. Should there be a significant
amount of ‘tailoring’ to the system, this would not only increase the cost of the
project but would inevitably raise the question as to whether the chosen solution
was in fact the best one.

Risk element (5) Delay of new system coming on line

Probability 20%
Impact 80%
Comments: Delay of the new system coming on line would have a serious impact on
both the accounting and professional examination functions. (See also comments on
risk 2.)

Note: The values shown are for those team members who identified and ‘valued’ a particular
risk. It can be seen that for risk elements 1 and 2, three team members identified these two
risks.

entered ‘values’. The team facilitator collated all the information and
returned the updated PRP details back to the team members (third quasi-
Delphi round). The updated information also included ‘comments’
made by the team facilitator on the various risk elements. The com-
ments were made to clarify any ambiguous issues. Team members were
asked to enter their own risk probability and impact values for the key
risk elements ‘controlled’ by other team members. This information was
again collated and used as a basis for the fourth quasi-Delphi round.

At this stage, all team members were knowledgeable of the other team
members’ opinions and ‘values’. This completed the quasi-Delphi stage,
following which the second team meeting, to discuss the risk elements,
was held.

During this second meeting, team members were invited to comment
on the various risk elements and in particular those members whose
scores were at the upper or lower ends of the spectrum were asked to
justify their position.

An interesting comment, which typified, in some respects, the whole
team made by one of the team members at this meeting clearly put
a valid perspective on the probability of a particular risk occurring,
especially in the examinations area:

Given that we are very aware of the impact of examinations on our
business, I would have imagined that come hell or high water those
exams would have gone ahead.

(Marketing and Public Relations)
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Table 11.4 PRP — Suggested risk probability and impact values (information
received from second Delphi round). Example of document

Risk element (1) Losing or corrupting data during data conversion from old to new
system.

Comments: The level of impact would be based on additional
programming/database resource skills being required to correct data. From the
old database, it would be an easy transition to convert the information into XL
files, which can then be transferred from approximately five spreadsheets to
maybe 50 data tables.

Probability 5%

Impact 10%

Risk element (2) Failure of system to function as planned.

Comments: Here we are looking at the system not working as expected after
any misunderstandings between the Association and its suppliers have been
ironed out and the system is up and running.

Probability 1%

Impact 10%

Risk element (3) Personnel — Possible conflict over user acceptance of new IT skill
requirements.

Comments: This would not only cover IT and administrative personnel (i.e.
software users) but may involve end users such as senior management
Probability 2.5%

Impact 15%

Risk element (4) Possible misunderstanding of bespoke programming requirements
between the Association and its suppliers with respect to all other issues except
Accounting and Examinations data.

Comments: There may be minor problems with any new computer system, but
these are usually rectifiable. It is important to explain what is required and
receive a signed document from the supplier on the agreed system to reduce
any risks from this element.

Probability 2%

Impact 10%

Risk element (5) Possible misunderstanding of bespoke programming requirements
between the Association and its suppliers with respect to Accounting data.
Comments: There may be minor problems with any new computer system, but
these are usually rectifiable. It is important to explain what is required and
receive a signed document from the supplier on the agreed system to reduce
any risks from this element.

Probability 5%

Impact 40%

Risk element (6) Delay of the system coming on line — Accounting.

Comments: This would have a negative affect on cashflow receipts and would
result in loss of income from interest received. This may, however, not be a
significant risk. Timing of conversion from old to new system is very important
together with adequate backup.

Probability 10%

Impact 30%
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Risk element (7) Delay of the system coming on line — Examinations.

Comments: Delay may result, in the worst-case scenario, in a diet of
examinations having to be cancelled with both a loss of income and additional
cost to the Association being incurred. An alternative scenario may be if the
examinations were delayed by, say, one month, then examination results would
also be delayed and students would have less time to prepare for the next stage.
This may affect income and student confidence in the Association. Timing of
conversion from old to new system is very important together with adequate
backup.

Probability 10%

Impact 45%

Risk element (8) Possible misunderstanding of bespoke programming requirements
between the Association and its suppliers with respect to Examinations data.
Comments: There may be minor problems with any new computer system, but
these are usually rectifiable. It is important to explain what is required and
receive a signed document from the supplier on the agreed system to reduce
any risks from this element.

Probability 5%

Impact 25%

Note: The figures in the third (shaded grey) column are those suggested by the manager
responsible for controlling the particular risk - they are for your guidance only. You should
include in the second column your own perception of the probability/impact of each risk,
without referring to other team members. Ignore the boxes in the second column that are
shaded black (this referred to the document that was actually sent out to the team members)
as they refer to your own area of risk responsibility and you will be given the opportunity to
change these values if you wish later.

After a lively debate (controlled by the team facilitator), involving per-
suasive argument, conflict, and the introduction of additional informa-
tion, final risk probability and impact values were arrived at (Table 11.5).

These final values were used to determine the PRP (Tables 11.6-11.8),
which showed that the highest risk was in the Accounting Department
at —-2.51 (on a scale of 0 to —-10). The extreme risk impact was in the
Examinations Department with respect to risk element 7 at 29.17 (on a
scale of 1 to 100) with a degree of variance in the appraisal team mem-
bers’ individual values of 18.21%. The profile also identifies that the
highest degree of variance in the values put forward by the appraisal
team members was again with respect to risk element 7 in the Exami-
nations Department at 69.66% — this indicates a degree of uncertainty
with respect to the probability of this particular risk occurring.

The strategic index

The determination of the strategic importance of the project to the
Association was based on an appraisal, through the SI, of the five key
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Table 11.5 PRP - Suggested risk probability and impact values — Final after group
meeting

Management Management Management Management Management
area 1 area 2 area 3 area 4 area 5

Risk element (1) Losing or corrupting data during data conversion from old
to new system

Probability 5% 2% 3% 3% 5%
Impact 10% 10% 10% 10% 10%
Risk element (2) Failure of system to function as planned

Probability 3% 2.5% 1% 3% 5%
Impact 10% 10% 10% 10% 15%

Risk element (3) Personnel — Possible conflict over user acceptance of new

IT skill requirements

Probability 5% 10% 2.5% 5% 5%
Impact 15% 15% 15% 10% 20%

Risk element (4) Database — Possible misunderstanding of bespoke
programming requirements between the Association and its suppliers with
respect to all other issues except Accounting and Examinations data

Probability 5% 2% 2% 5% 5%
Impact 10% 15% 10% 10% 15%

Risk element (5) Database — Possible misunderstanding of bespoke
programming requirements between the Association and its suppliers with
respect to Accounting data

Probability 5% 2% 5% 2% 5%
Impact 30% 20% 10% 25% 30%
Risk element (6) Delay of the system coming on line — Accounting

Probability 10% 2% 5% 6% 10%
Impact 15% 10% 15% 10% 30%
Risk element (7) Delay of the system coming on line — Examinations

Probability 3% 2% 3% 3% 10%
Impact 35% 30% 25% 20% 30%

Risk element (8) Database — Possible misunderstanding of bespoke
programming requirements between the Association and its suppliers with
respect to Examination data

Probability 5% 5% 3% 2% 5%
Impact 10% 10% 10% 10% 20%

Note: The shaded boxes highlight the values suggested by the manager responsible for the
particular risk area.

strategic benefits identified by corporate management and given CRs
(Table 11.9). The SI process involved two quasi-Delphi rounds and a
final group meeting.

In the first quasi-Delphi round, each team member was asked by
the team facilitator (by way of e-mail) to arrive at a score (on a scale
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Table 11.7 PRP - Calculation of departmental RVs

Details of Probability DIV of risk ‘Importance’
key risk of risk on project rating: RV
elements occurrence [0-100]

[0-1]
Managerial area 1. Examinations
Risk element (7) 0.04 30.57 1.22
Risk element (8) 0.042 11.89 0.50
Total ‘importance’ rating. 1.72
Agreed managerial area 1 RV -1.81

[1.72/9.5 x —10]
Managerial area 2: Technical

Risk element (1) .033 10.15 0.34
Total ‘importance’ rating. 0.34
Agreed managerial area 2 RV -0.36

[.34/9.5 x —10]
Managerial area 3. Administration

Risk element (2) 0.026 11.01 0.28
Risk element (3) 0.05 15.36 0.77
Risk element (4) 0.035 11.88 0.42
Total ‘importance’ rating. 1.47
Agreed managerial area 3 RV -1.55

[1.47/9.5 x —10]
Managerial area 4: Marketing and public relations

No specific risks allocated to this n/a
area

Total ‘importance’ rating. n/a
Agreed managerial area 4 RV 0
Managerial area 5: Accounting

Risk element (5) 0.04 25.18 1.01
Risk element (6) 0.072 18.97 1.37
Total ‘importance’ rating. 2.38
Agreed managerial area 5 RV -2.51

[2.38/9.5 x —10]

Note: Within the PRP, it is only the ‘acceptable’ level of risk that is of interest. It is therefore
necessary to introduce a CRT into the calculations, so that the scale of O to —10 refers only
to the ‘degrees of acceptable risk’, with —10 representing the greatest risk the company is
prepared to accept from any one risk area. The CRT represents the cut-off point for risk
acceptance. The CRT in this instance is 9.5.

of 0 to 10) for each of the key strategic benefits and they were also
given the opportunity to make comments. The importance of arriv-
ing at their own individual score values, without consulting any of
the other team members, was again emphatically emphasised. The
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Table 11.8 PRP - Determination of the PRP

Risk areas (Departments/areas Risk value/profile

of responsibility)

Management Area —1.81
1. Examinations

Management Area 2. Technical -0.36

Management Area —1.55
3. Administration

Management Area 4. Marketing 0
and public relations

Management Area 5. Accounting —-2.51

Project Risk Area Index RAI -2.51
[Accounting]

The project RAI is based on the highest risk value shown by the risk profile,
which for this project is in the accounting risk area (RAI=—-2.51).
Extreme ‘risk impact’ area and Examinations: 29.17 (Variance 18.21%)

value: Risk element 7.
Highest variance Prob: Risk element 7. Examinations.
69.66%

Note: The administration director (management area 3 — administration) is the project man-
ager and may also be regarded as the ‘project champion’. It must be noted that the highest
variance [Probability: Risk element 7. Examinations. (69.66%)] reflects the fact that one team
member’s value was well in excess of any of the other team members.

Table 11.9 SI - Corporate ranking of key strategic benefits/areas on a scale of
1to 10

Recognition and status (statutory recognition and standing within the 9
profession)

Growth (membership recruitment)

Service to members (satisfying members needs)

Promotion (awareness)

Organisational efficiency (portraying an efficient organisation)

—_
o O O O

Note: The rankings were agreed by the chief executive, following discussions with direc-
tors/senior executives.

individual scores represented each team member’s assessment of the
level of benefit offered by the project. The scores (Table 11.10) together
with any additional comments made by team members were col-
lated by the team facilitator and become the information base for the
second quasi-Delphi round. It was during this stage that all team mem-
bers became aware of all the other team members scores. During this
second stage only one team member made any changes to his/her
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Table 11.10 SI - Suggested PSSVs — First Delphi round

Key strategic Suggested PSSVs by each team member
benefits
Management Management Management Management Management
area 1 area 2 area 3 area 4 area 5
[A] Recognition 0 0 8 7 2
and status
[B] Growth 6 S 9 7 4
[C] Service to 8 8.5 9.5 8 8
members
[D] Promotion 0 7 7 6.5 7
[E] Organisational 7 9 8.5 8.5 8
efficiency
Comments:

[A] Recognition and Status: While the IT project may at first sight appear to offer no strategic
benefit as regard the Association’s recognition and status, there is a view that with the advan-
tage of the new IT system, information to support ‘recognition’ renewal and applications will
be more readily available.

[B] Growth: The new system will assist growth, for example, through online membership
applications, examination enrolment, and the option of direct payment in local currency.
[C] Service to members: One of the main objectives of the new project is to improve the
service to members in all areas and to be more responsive to members needs.

[D] Promotion: Improving WEB facilities may act as a promotional aid as far as both existing
and prospective members and students are concerned. It may also increase awareness of the
Association among the business and accounting community.

[E] Organisational efficiency: Although the information may be available at present, the new
system will enable the Association to extract it in a more efficient, specific, and flexible
manner.

scores (Table 11.11). This completed the quasi-Delphi stage, following
which the first team meeting, to discuss the key strategic benefits, was
held.

During this meeting, team members were invited to comment on
the various key strategic benefits and in particular those members
whose scores were at the upper or lower ends of the spectrum were
asked to justify their position. This meeting allowed those members
with widely differing views to express their opinions and justify their
position. Just to give an example, the following two comments show
the initial conflicting views over strategic element [A] Recognition and
status:

From my point of view, a large part of the recognition process is the

ability to be able to produce statistics in a format that is able to help

us put our case to governing bodies and country bodies worldwide.
(Administration)
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My vision of gaining recognition and status is far more a politi-
cal issue rather than the information provided, that’s my reason for
giving a low score.

(Examinations)
Table 11.11 SI - Suggested PSSVs — Second Delphi round
Key strategic Suggested PSSVs by each team member
benefits
Management Management Management Management Management
area 1 area 2 area 3 area 4 area 5
[A] Recognition 0 3 8 7 2
and status
[B] Growth 6 5 9 7 4
[C] Service to 8 8.5 9.5 8 8
members
[D] Promotion 0 7 7 6.5 7
[E] Organisational 7 9 8.5 8.5 8
efficiency
Comments:

[A] Recognition and Status: While the IT project may at first sight appear to offer no strategic
benefit as regard the Association’s recognition and status, there is a view that with the advan-
tage of the new IT system, information to support ‘recognition’ renewal and applications will
be more readily available. As a result, the project could offer some degree of strategic benefit
in this area, but possibly only in a supportive role.

Recognition may be more a matter of politics than anything else. In one instance, for exam-
ple, where no foreign bodies have been recognised by the local government in that country
for 25 years, we have made a number of applications for recognition, would a better soft-
ware/hardware system have made an impact in this situation? This suggests that the strategic
importance of the existing project may not be as high as some may think.

Status reflects the value of the qualification in the market place, and improving status is a
long and tortuous path along which many significant facts play an important role - the cur-
rent project is a good supportive tool in this respect.

While the project itself will not aid recognition, the information that the new system pro-
vides will help the recognition process. The old system required this information to be
collated manually but with the new system this information will be correlated at the push of
a button, speeding up the process.

[B] Growth: The new system will assist growth, for example, through online membership
applications, examination enrolment, and the option of direct payment in local currency.
As a result, the project should offer some strategic benefit.

[C] Service to members: One of the main objectives of the new project is to improve the
service to members in all areas and to be more responsive to members needs. As a result, the
project should offer a high degree of strategic benefit in this area.

[D] Promotion: Improving WEB facilities may act as a promotional aid as far as both existing
and prospective members and students are concerned. It may also increase awareness of the
Association among the business and accounting community. As a result, the project could
again offer some degree of strategic benefit in this area in a supportive role.

[E] Organisational efficiency: Although the information may be available at present, the new
system will enable the Association to extract it in a more efficient, specific, and flexible
manner. As a result, the project should offer some degree of strategic benefit in this area.
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Table 11.12 SI - Calculation of the PSSVs - Final after group meeting

Key strategic Suggested PSSVs for each team members managerial area of responsibility
benefits Management Management Management Management Management Agreed
area 1 area 2 area 3 area 4 area 5 PSSV

[A] Recognition 3 3 6 5 2 3.8
and Status

[B] Growth 6 5 9 5 4 5.8

[C] Service to 8 8.5 9.5 8 8 8.4
Members

[D] Promotion 5 7 7 6.5 7 6.5

[E] Organisational 7 9 8.5 8.5 8 8.2
efficiency

Note: The ‘agreed’ PSSV for each strategic benefit is the weighted average of all the ‘suggested’
PSSVs for that benefit.

Table 11.13 SI - Determination of the SI

Key strategic CR PSSV (a) x (b)
benefits (@) (b)
[A] Recognition and status 0.20 3.8 0.76
[B] Growth 0.22 5.8 1.28
[C] Service to members 0.20 8.4 1.68
[D] Promotion 0.20 6.5 1.30
[E] Organisational efficiency 0.18 8.2 1.48
Totals 1.0 6.50
The strategic index S16.5

Note: The CR is the weight placed on a particular strategic benefit by senior corporate manage-
ment to reflect its corporate importance in relation to other strategic benefits. Each individual
benefit is also given a PSSV by the appraisal team, representing the benefit level within a
given project. The SI is the weighted average of all the rankings and strategic score values.

After a lively debate, final score values for all the strategic benefits
were arrived at (Table 11.12).

These final scores, together with the previously determined ‘corporate
rankings’ of the key strategic benefits, were used to arrive at an SI of 6.5
(Table 11.13).

The management team’s recommendation — the
investment decision

So what does the FAP model show? (Table 11.14). It gives us a pro-
file of four main investment criteria — (1) financial, (2) project-specific
risk, (3) strategic importance, and, for this particular type of project,
(4) IT-specific factors.
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Table 11.14 The FAP

Project: IT - Information communication technology including computer

hardware and software

Basic data

Capital cost of the project (Discounted
£179,400)

Cost of capital

Estimated life of project

Financial: NPV profile
NPV

DPB

DPBI

MGR

AVs — Classification

£181,479

4%
10

£208,603

four years and ten Months
2.1628

8.02%

Low

Project-specific risk: Project risk profile

Risk area index [accounting] -2.51

Extreme ‘risk impact’: Examinations area 1. 29.17 (Variance 18.21%)
Risk element 7

Variance. Probability: Risk element 7. 69.66%

Examinations area 1.

Strategic index 6.5
IT score

Supplier HS1 and supplier D1 53.86 (85.5%)

The financial benefits from the project show a positive NPV of
£208,603 with a reasonable PB period for this type of project of just
less than five years. The project repays (in discounted terms) just over
twice its original cost and has a high MGR of 8.02%, but has a low
classification for the abandonment value, which is not uncommon for
IT projects. The PRP shows that the highest risk is in the Accounts
Department at —2.51, which on a scale of 0 to —10 is relatively low.
The extreme risk impact is shown as being in the Examinations Depart-
ment with respect to risk element 7 at 29.17 (on a scale of 1 to 100) with
a degree of variance in the appraisal team members’ individual values of
18.21%. The profile also identifies that the highest degree of variance in
the values put forward by the appraisal team members was again with
respect to risk element 7 in the Examinations Department at 69.66%;
this indicates a degree of uncertainty with respect to the probability of
this particular risk occurring (as noted in Table 11.6, this variance reflects
the fact that one team member’s value was well in excess of any of the
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other team members). The overall project-specific risk, as show by this
profile, may be regarded as low. The strategic importance of the project
is highlighted by the above-average SI of 6.5 (on a scale of O to 10).
An overall IT Score of 53.86 gives a high rating of 85.5% - Supplier HS1
(hardware/software), and Supplier D1 (database) — which shows that of
the seven important IT-specific factors assessed, a relatively high overall
score factor is offered by this project.

A final meeting was held with all the team members taking part. At
this meeting (which was structured around a discussion of the evalua-
tion exercise and the information in Table 11.14), the Administration
Director summarised the results of the FAP model and stated,

As you know we really needed to do this project and I am pleased
that the model has shown a high strategic value. It is also reassuring
to find that the project is financially viable. We have also been made
aware of the risk implications of the project and how we can control
those risks....I had not appreciated the various ‘options’ available,
such as the abandonment option...this certainly puts other per-
spectives on the project and makes me look at risk in a different
way.

After the discussion, it was unanimously agreed that the project
should be recommended to the Council for formal acceptance. The
Administration Director stated,

With the information provided by the FAP model and our recom-
mendation it should just be a rubber stamping job.

We argue that this implied that he was very confident in the
whole FAP outcome. The project was finally accepted by corporate
management.

Discussion

The organisation did not have a formal investment appraisal proce-
dure in place, each project seems to have been ‘assessed’ on its own
merit using a ‘must be done’ approach linked with ‘least cost analysis’.
In some cases, where a number of possible suppliers have been involved,
projects have been assessed using some kind of score or points system,
which did not include any weightings applied to the various factors
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being considered. It was therefore impossible to compare one factor
with another and by adding together the various ‘scores’ or ‘points’,
a true comparison could not really be obtained.?® The organisation
did not use any of the DCF models or specifically take into account
project-specific risk. Strategic assessment was based on ‘yes, we need to
do this project for the future’ without any formal strategic appraisal.
In fact, formal strategic objectives of the organisation were little evident
in the operations management, confirming the findings in the earlier
literature.”® While operational management accepted the shortcomings
of such an informal approach, they were of the opinion that it had
worked in the past, but corporate management were more critical of
the lack of a formal approach to the appraisal of capital assets — with
some council members believing that as an accounting body, it should
practice what it preaches. The Association is a non-profit-making organ-
isation, and this may account, to some extent, for the lack of use of
the financial ‘return’ models such as PB, ARR, NPV, and IRR and the
reliance on a least cost analysis approach.?® There was no evidence to
suggest that the organisation had made any disastrous capital invest-
ment decisions in the past, neither was there any evidence to suggest
that they had made the most appropriate investment decisions in every
case.

While it is accepted that the FAP process incorporates aspects that are
subjective and judgemental, it is only by taking this wider approach that
we can obtain a broader profile of an investment opportunity. Decision-
making is, in itself, subjective, relying on a manager’s life experiences,
cognitive feelings, perceptions, and subjective assessments.?”” Intuitive
(hermeneutic) judgement appears to have a significant influence when
making strategic investment decisions. If we can express opinions and
views in actual judgmental values (numbers), we can readily compare
one value against another. Although any process in doing this will be
more of an art than a science, it does help in bridging the gap between
limited objective knowledge and the pressing needs of managers for
better information.

An essential part of the FAP process is the establishment of a capital
investment appraisal team, which includes senior functional managers
of the organisation together with an independent team facilitator. It is
vital that the team facilitator is unbiased towards each project and will
act impartially. The team facilitator must not be confused with a project
champion who is a person heavily committed to a project and totally
biased towards its acceptance, and, in some instances, his/her influence
can result in very damaging consequences.?®



Applying the FAP Model to an ICT Project 177

At an early stage in the evaluation of the project, it was identified
that the project champion was the Director of Administration. If, as the
literature suggests, the project champion is biased towards project accep-
tance, we should find that his positive ‘strategic values’ are high while
his negative ‘risk values’ are low. This was confirmed, as, in this case, his
average overall strategic value is the highest of all the team members at
8, while his average overall RV (P x I) is the lowest at 0.4. However, the
influence of such a bias is reduced by adopting the FAP process (which
aims to incorporate a practical discourse that ‘insures that all con-
cerned in principle take part, freely and equally, in a cooperative search
for truth, where nothing coerces anyone except the force of the better
argument’?) through (i) using a quasi-Delphi approach where, through
quasi-anonymity, score values (in respect of a project’s specific key
risk elements and strategic benefits) determined by each team member
are not influenced by other members’ individual status or dominance,
(ii) where changes in values, if made, and exceptionally high and low
values, have to be justified, (iii) as each member of the team, other than
the team member in whose area of control a key risk element arises, is
given equal weighting to his/her suggested risk or strategic score values,
and (iv) an average overall score value is determined. In fact, it is inter-
esting to note that during the SI process stage, the Director of Adminis-
tration actually reduced his positive PSSV for strategic benefit ‘A’ from 8
to 6 following constructive debate and having to justify his position.

A familiar problem associated with decision-making using a team
approach is that of ‘groupthink’. It is therefore important that this is
recognised and that steps are taken to reduce its influence within the
decision-making process. The quasi-Delphi process adopted by the FAP
model seeks to reduce the effect of groupthink. The effectiveness of this
approach, as shown in the evaluation of this project, was evidenced by
team members who, while having different opinions to some of the
other team members, did not just ‘fall into line’, but either maintained
their position or changed their ‘values’ only as a result of additional
information or convincing argument. The following statements (the
first three made during the quasi-Delphi stage of the PRP, and the sec-
ond two made during the quasi-Delphi stage of the SI) give support to
this view:

I would like to keep my values at present, maybe during the next
meeting with further discussions with you (team facilitator) and the
rest of the panel, something can be slightly amended.

(Accounting)
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I've looked at these (Risk element 3 — Possible conflict over user accep-
tance of new IT skill requirements) again. I would like to keep the
probability at 10% because I still see this as relatively low, but more
likely than other risks materialising. I would like to revise the figure
given for impact though, 30% would be a huge amount even in a
worst case scenario — my new value would be 15%....

(Technical)

I have reviewed the figures and although I appear to be low on one
or two occasions compared to other members of the project team,
I think I will stick with my original thoughts.

(Administration)

I have read the additional information and the rest of the group’s
values. Despite this, I do not want to change my values.
(Examinations)

I agree with the comments regarding the use of the new systems to
support recognition....I would like to revise Recognition and Status
to 3.

(Technical)

While conflict between the various managerial functions will exist
in many organisations, it is important that it is maintained at a con-
structive ‘level of tension’, in order to ensure group effectiveness and
efficiency, with managers still strongly expressing their own points of
view. Conflict should therefore be maintained at a controllable level.

Where group dissensus exits, Simons,* who first coined the term to
describe divergent perceptions and the opposite of consensus, argues
that active debate will moderate the process, resulting in dissensus hav-
ing a positive impact rather than being destructive if debate is not
encouraged. It is therefore important that a team approach, which
encourages active debate, is an integral part of the FAP process. The FAP
process adopts a ‘hermeneutic’ approach to conflict that ‘does not dis-
play the pessimism of an orthodox pluralism that is resigned to conflict
at worst and grubby compromise at best’.?!

Controlled (by the team facilitator) conflict was evident during both
the PRP and SI discussion stages (which followed the quasi-Delphi
stages) of the FAP process, when variations in project-specific risk
and strategic values resulted in lively discussions. These discussions,
which centred on new information and persuasive argument, however,
resulted in only small changes in some team member’s values, with
individual team member’s opinions still being respected. In fact, only
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three out of the five members of the team made any amendments dur-
ing the discussion stage to their strategic ‘values’, with one member
increasing two values, another member reducing two values, and a third
member reducing only one value. Again, there were only few changes
made to any of the RVs during the discussion stage of the PRP. We argue
that controlled conflict is a further way of reducing groupthink, as evi-
denced during the discussion stages of the FAP process, with members
again not just ‘falling into line’.

It would therefore appear that the FAP process is an efficient way of
arriving at subjective, judgmental values resulting in a more meaningful
project evaluation and that it also addresses the issues of the adverse
influence that a ‘project champion’ may have at the project selection
stage and the influence of ‘groupthink’.

Support and enthusiasm for the FAP model from the management
team may be best summarised by the following comment made by the
director of administration:

Having spoken to all the team members, it has been an enjoy-
able experience — one that people were unsure of in the beginning,
because of the unknown, that grew into a kind of reassurance in some
ways of the decisions and assumptions made along the selection pro-
cess. Would I use the FAP model again? ‘Yes, definitely, as it opens up
many more questions that need to be answered’.

Support for the FAP model from the corporate management of the
organisation may be summarised by the following comments made by
council members with respect to the final report:

It gave a better understanding of the project, much clearer, not only
from the viewpoint of the objectives, but how those objectives were
to be achieved.

It was quite clear in highlighting the financial benefits to be derived
from the project.

It clearly linked the project with the Association’s strategic objectives.

I thought the risk issues were very well defined and thought
through — well done to all concerned.

If you ever wanted a follow-up research project, a post audit could be
carried out in a couple of years. I have never seen this done in my
working life.
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This last comment is interesting, as it suggests that the FAP model may
facilitate the conducting of a post audit on the project and that a post
audit of projects (especially with regard to positive cashflows rather than
capital costs) may not be that common in practice — which confirms
much earlier findings.*> We believe that as the FAP model ‘records’ the
various factors that have contributed to the actual investment decision,
it gives a good foundation to any post-investment audit. Post audits may
be seen as a learning exercise in producing more accurate appraisals in
the future and therefore have value. They also make managers more
accountable, but they may create conflict where blame for failure is
sought.®*® Post audits should therefore be used in a positive and not a
negative way.

A note of concern was, however, expressed by one of the council
members concerning the level of mathematical knowledge required in
completing the model:

I struggled on some (most!) of the mathematical formulae.

With the level of sophistication of the new generation of calculators and
spreadsheets, we do not consider this of major concern. We would also
argue that, in practice, the FAP model should be made available as a
software package, which would further address this issue.

The comments made by some of the team members during the final
meeting when the actual recommendation was made by the appraisal
team, however, suggests that the appraisal may have been no more than
a ‘ritual’ aimed at supporting the intuitive view that the project should
be accepted anyhow.

As you know we really needed to do this project and I am pleased
that the model has shown a high strategic value. It is also reassuring
to find that the project is financially viable.

(Administration)

I feel confident that the right suppliers had been selected and that
the evaluation has proved to be so supportive of the project.
(Technical)

I think that I am more informed about the project and although I felt
intuitively that the project was a must, it was reassuring to find that
the project was actually financially viable.

(Accounting)
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Against this argument is the fact that the FAP model is ‘transparent’
and any attempt at manipulation would be noticeable to the indepen-
dent team facilitator. It would however have been interesting if the FAP
model had not been so conclusive in its support of the project. At what
level would the team have rejected the project?

The main object of this chapter has been to report on a research
study within a professional organisation involving the appraisal of an
ICT project using the FAP model. In its attempt to explore in detail the
actual workings of the FAP model, the chapter is, to some extent, nor-
mative and descriptive. There is clear evidence to suggest that the model
has value in practical application. The model incorporates both rational
and hermeneutic paradigms.

We argue that the model addresses many of the issues it set out to
address and is perceived by both senior and corporate management as
an effective tool in the evaluation of capital assets. It addresses the three
main investment issues of finance, project-specific risk, and strategic
benefits together with the specific IT issues in a practical and mean-
ingful way. It also addresses, to some extent, the issue of groupthink
and the possible adverse influence of a project champion. The model is
‘transparent’ in that it gives a detailed account of how the information,
upon which an investment decision is reached, is obtained. The model
should therefore aid any post-investment audit.



Appendix 1: The Accounting Rate
of Return!

The ARR method of capital investment appraisal appears to go under a
number of guises, with a multitude of definitions used as the basis for its
calculation. There is no single accepted formula for the accounting rate
of return (ARR), and there is considerable confusion in the academic and
the professional literature as to which method of calculation should be
adopted. As a result, management may select whichever formula suits
them best.

Reference is made to the ARR without giving a precise definition to
its calculation or meaning. Comparisons are made on the basic assump-
tion that one is comparing like with like. This, in many cases, is a false
assumption. Although, in some cases, a distinction is made between
the ARR based on initial investment and average investment, there is no
generally accepted basis of calculating the figures to be used for either
investment in or the return arriving from a project.

The accounting rate of return (ARR) is also commonly referred to as
average rate of return (ARR), return on investment (ROI), and return on
capital employed (ROCE). It is also known as average book rate of return,
return on book value, book rate of return, unadjusted rate of return, and
simple rate of return. In many cases the terms are used synonymously,
while in others, they imply subtle differences in calculation.

Although the ARR, in whatever format, suffers from serious deficien-
cies (it is based on an accrual and not a cashflow concept; it does not
take fully into account the fact that profits may vary year by year and
therefore show an uneven pattern; it ignores the time value of the flow
of funds and is not suitable for comparing projects with different life
spans), research shows that it continues to be used in the United King-
dom and the United States for the appraisal of capital projects. Reasons
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for its use have been given as simplicity and ease of calculation, readily
understandability, and its use of accrual accounting measures by which
managers are frequently appraised and rewarded. It does, however, offer
a potential for manipulation by creative accounting.

Under the ‘initial’ method, the returns from a project are expressed
as a percentage of the initial cost (hence the term ‘initial’). The returns
are stated after depreciation, so this shows in effect, in a simplistic way,
the rate of return that is expected to be achieved above that which is
required to recover the initial cost of the investment. There is, however,
a school of thought that advances the proposition that as the capital
investment will be written-off over the useful life of the project, then
the figure for investment should take this into account. In its most basic
form, this would result in an ‘average’ investment figure of one-half of
the original cost. The earnings from the project would remain the same
under either approach.

There appears to be two further areas of confusion with regard to the
calculation of the ARR: how to deal with (i) scrap/salvage values and
(ii) different methods of depreciation. Some textbooks show examples
that do not include scrap values, thus getting round the problem of
what to do with them, and with regards to depreciation, restrict the cal-
culations to straight-line depreciation. This gives the reader of such texts
a general impression of incompleteness, in that he/she is left wondering
what to do if there is any scrap value from a project or if the organisa-
tion uses a different method of depreciation other than the straight-line
method.

Suggestion

We would suggest that the accounting rate of return (ARR) used in the
evaluation of capital projects should be based on either the initial (with
the abbreviation, ARR;) or average (ARR,) investment method.

The term ‘accounting’ relates to the concept by which the determi-
nation of the actual figures for income and investment are arrived at.
The figure for income should be calculated following the conventional
accounting concepts for profit. In this case, income is synonymous with
profit. Net income should be after depreciation. By using the following
formula, it is immaterial which method of depreciation is used, as the
average income will always be total gross income less total depreciation
divided by the life (in years) of the project. Total depreciation will be
equal to the capital cost of the project less any scrap value. Investment
under the ‘initial’ method will be the capital cost of the project less any
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scrap value, while under the ‘average’ method, it will be the capital cost
of the project plus any scrap value divided by 2.

Total gross income — Total depreciation
Life of project

Average income =

Investment:
(1) “Initial’ investment = Capital cost of project less scrap value.
(2) ‘Average’ investment = (Capital cost of project plus scrap value)/2

Average income x 100
Initial investment
ARR, = Average income x 100

Average investment

ARRI =

Once the ARR has been calculated, the figure is compared with a pre-
determined hurdle rate to see if the project is ‘acceptable’. If the ARR is
greater than the hurdle rate, then the project has satisfied this particular
financial criterion of investment appraisal.

Our favoured approach to the calculation of ARR

In our opinion, it seems unnecessary to refine the calculations any fur-
ther. After all, the figures for both investment and income are based on
management estimates and are therefore susceptible to errors. Much of
the confusion would also disappear if the term ‘ARR’ (ARR; and ARR,)
was restricted to capital investment appraisal, and ROI and ROCE are
treated as post-investment ‘performance measures’.

ROI, which appears to be more widely used in the United States than
in the United Kingdom, should be applied to the appraisal of ‘perfor-
mance’ and calculated on an annual basis, based on the net book value
of the investment at the beginning of each year.

Because of the difficulty and information cost in determining the
actual ‘profit’ from each individual investment made by an organisa-
tion, it may be more appropriate to calculate the ROI on a profit centre
basis.

The ROCE is more appropriate in measuring divisional performance,
rather than as a tool for the initial evaluation of capital projects. It differs
from both the ARR and RO], in that it includes ‘working capital’ as part
of the investment figure, and from the ARR in that it is calculated on an
annual basis and does not therefore show, as a single figure, the overall
return from a project.
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The ROCE is the ratio of accounting profit to capital employed
expressed as a percentage. Accounting profit is arrived at after taking
into account depreciation, while capital employed is the capital cost of
the investment plus additional working capital required as a result of
the project less accumulated depreciation.

Although the ROI and ROCE are post-investment performance mea-
sures, it is understandable that managers may wish to know how
these measures will be influenced by accepting a particular investment
project. After all, their own performance will, in many cases, be judged
using one of these performance measurements, and they will, invariably,
be rewarded accordingly.

It is therefore not surprising that managers may wish to calculate such
figures when appraising capital projects. What must be remembered,
however, is that the ROI and ROCE calculate the annual return from an
investment or group of investments, and it is the returns ‘profile’ that
will be of interest to management. Selecting projects with different profit
profiles will influence the total annual profit from all investments. The
profit profile will not only be influenced by the pattern of gross income
from investments but also by the method of depreciation adopted by
the organisation.

It can be seen that by adopting the reducing-balance method of depre-
ciation, this has the effect of showing lower profits in the early years and
higher profits in later years, while the straight-line method of deprecia-
tion charges the same amount to costs in each year.? The ROI and ROCE
should not be the driving force behind project selection, as such tech-
niques may be biased towards managerial benefits and short-termism
rather than corporate long-term profitability.

All other ‘terms’ for ARR should be ignored and left out of future
textbooks, as they only breed confusion in the minds of both students
and practitioners. This is, perhaps, a ‘back to basics’ approach, but one
which, in our opinion, would eliminate much of the mystique and con-
fusion over the ARR. It must be remembered that the ARR is a basic,
simplistic investment appraisal tool. So why try and make it into some-
thing that it will never be — a substitute for the more sophisticated DCF
methods?

This is not to say that the ARR has no place in the appraisal of capital
investments, for any information is useful. Its use, however, must be
made in the right context, and its limitations must be made known to
the decision-makers. As part of a set of investment tools, the ARR can
provide information that will give a wider perspective to the appraisal of
capital projects. But the technique should not be used as the sole criteria
for selection, or confused with the ROI or ROCE.
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Example

The following example will illustrate the detailed workings of the ARR,,
ARR,, ROI, and ROCE.* A company is considering the investment in a
project, the financial details of which are:

Capital cost of project (cost of plant and installation): £51,435

Additional working capital required to finance stock and debtors:
£4,565

Estimated useful life of project: S years.

Scrap value of plant less cost of removing from site: £4,000

Depreciation method used by organisation: 40% on reducing balance.

Gross income from project: year 1: £20,000; year 2: £25,000; year 3:
£20,000; year 4: £15,000; year 5: £7,000.

Calculation of the accounting rate of return

Average net income = (£87,000—£47,435)/5=£7,913
Investment (initial method) =£51,435—£4,000=£47,435
Investment (average method) = (£51,435+£4,000)/2=£27,718
ARR; =(£7,913/£47,435) x 100=16.68%
ARR, = (£7,913/£27,718) x 100 =28.55%

Calculation of the ROI and ROCE

As the ROI and ROCE are annual performance measures, the second year
of the project has been selected for the purpose of illustration (it could
equally have been any of the other years of the project). As both these
methods show the return for a particular year, and not for the project as
a whole, the calculations will be influenced by the depreciation method
used by the organisation.

ROI for year 2
Net Income for year 2 =£25,000 less £12, 344 (second-year depreciation)
=£12,656
Investment figure = £30, 861 (book value at beginning of second year)
ROI=(£12,656/£30,861) x 100
ROI for year 2=41.01%
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ROCE for year 2
Net Income for year 2=1£12,656 (same as ROI)
Investment figure = £30, 861 + £4, 565 (working capital increase)
ROCE = (£12,656/£35, 426) x 100
ROCE for year 2 =35.73%



Appendix 2: Calculating the
Modified Internal Rate of Return
from the Net Present Value

The two principal discounted cashflow models of capital investment
appraisal — the net present value (NPV) and the internal rate of return
(IRR) have traditionally been in direct competition, with academics
favouring the NPV and practitioners favouring the IRR. These two mod-
els have intrinsic differences from each other, with the NPV being
an economic indicator and the IRR a financial indicator of a capital
investment.! Textbooks show the two approaches being calculated inde-
pendently of each other, although the same cashflows are used in each
case. To overcome some of the perceived problems of the IRR, a modi-
fied internal rate of return (MIRR) was developed. This appendix shows
a simplified way of calculating a project’s MIRR through the net present
value profile (NPVP), giving a clear link between the NPV and MIRR.

In its basic form, the NPV of a project is the sum of all the net dis-
counted cashflows during the life of the project less the present value
of the capital cost of the project. A positive NPV indicates that if the
project is accepted, then the organisation’s wealth will increase by this
NPV. If the NPV is negative, then the result will be a reduction in an
organisation’s net worth, while a zero NPV will result in no change.

The IRR model (which is also referred to as the actuarial, the marginal
efficiency of capital, and the yield model) uses the same net cashflows
as the NPV model but expresses the end-result as a percentage yield.
Provided this percentage yield is greater than the organisation’s cost
of finance/hurdle rate, then the project is said to be acceptable from
a financial point of view. The IRR for a project is therefore the dis-
count rate, which reduces the stream of net returns from the project
to a present value of zero.

There are, however, two main problems with the IRR, (i) the possibility
of arriving at multiple rates, and (ii) concerns over the reinvestment
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rate.” Both these problems have been overcome by modifying the IRR
model to arrive at what is generally known as an MIRR.?

Under the conventional IRR model, a rate of return is calculated
which equates the discounted net cash outflows with the net cash
inflows, a situation where the NPV is equal to zero. The most com-
mon form of MIRR,* however, compounds the net cash inflows to a
single figure at the end of a project’s economic life. Then, using the
cost of the project as a base figure, calculate the modified return for a
project using the following formula, [(compounded cash inflows/cost of
project)/™ — 1] x 100, where ‘n’ is the length of the project. This gives
the compound interest rate which when applied to the base cost of the
project produces the compounded net cash inflow figure at the end of
the life of the project. As the ‘inflow’ in the final year has been arrived
at by assuming a reinvestment rate equal to the cost of capital and not
at the project’s IRR, then the MIRR will usually (i.e. where the IRR is
greater than the costs of capital) produce a figure that will be lower than
the IRR. The figure produced, however, is arguably more ‘realistic’ and
therefore more meaningful than the conventional IRR. The MIRR will, in
all cases, provide a compatible accept/reject decision with the NPV rule,
where ‘accept’ is when the NPV > 0 and the MIRR > Cost of Capital.

Until recently, both the NPV and MIRR, although using the same cash-
flows, have been arrived at independently. What this appendix shows is
that the MIRR can be calculated from the NPV through a project’s NPVP.

The NPVP extends the NPV by incorporating the discounted payback
(DPB), the discounted payback index (DPBI), and the marginal growth
rate (MGR), into a financial profile of an investment opportunity. The
NPVP shows a natural progression from NPV to MGR from which the
MIRR can be calculated.

The net present value profile

NPV = DPB = DPBI = MGR = MIRR

Calculating the MIRR from the NPVP

In our simplified example (Table A2.1), we look at a project which has
a capital cost of £175,000 and an estimated useful life of ten years. The
scrap value of the equipment, estimated at £7,500, is taken into account
in the final year of the project by increasing the net cash inflow for
that year. The company'’s cost of capital is 8%. For simplicity, the figures
in our example ignore taxation and inflation, and the scrap value is
included within the cash inflow figure for year 10. From this data it can
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Table A2.1 Calculating the MIRR from the NPV

Capital cost of project £175,000

Year Net cash inflows from the project
Net cash Discount PV of net cash Cumulative
inflow (£) factor 8% inflows (£) PVs (£)
1 52,000 0.926 48,152 48,152
2 57,000 0.857 48,849 97,001
3 60,000 0.794 47,640 144,641
4 60,000 0.735 44,100 188,741
5 60,000 0.681 40,860 229,601
6 60,000 0.630 37,800 267,401
7 60,000 0.583 34,980 302,381
8 60,000 0.540 32,400 334,781
9 60,000 0.500 30,000 364,781
10 27,500 0.463 12,733 377,514
Totals 556,500 377,514
Calculations:

NPV: (Present value of net cash inflows - capital cost of project)=(£377,514 -
£175,000) =£202,514.

DPB = [3 + (30359/44100)] = 3.69 years.

DPBI= (Present value of mnet cash inflows/capital cost of project) =(£377,514/
£175,000) =2.1572.

MGR = [(DPBI)/™ — 1] x 100 =[(2.1572)'/10 — 1] x 100 =7.99%.

MIRR = [(140.0799) x (14 0.08) =(1.0799 x 1.08) = 1.1663. MIRR = (1.1663 — 1) x 100] =
16.63%.

be seen that, with a capital cost of £175,000 and a total discounted net
cash inflow of £377,514, the project has a positive NPV of £202,514.
This is the gain in present value terms that the company can expect to
achieve if it accepts the project — it is the discounted return in excess of
the capital cost of the project.

The DPB calculates what may be described as the break-even point at
which the discounted returns from a project are equal to the capital cost
of the project. It shows the time that it will take to recover the initial
cost of the project after taking into account the cost of capital. It is supe-
rior to the conventional payback approach, as it takes into account the
future value of money. As the cashflows from a project are discounted,
the DPB will always show a longer payback period than the standard
payback model and may therefore be regarded as more conservative.

In our example, the DPB is calculated as follows: The cumulative
discounted net cash inflow at the end of year 3 is £144,641, which shows
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a payback period greater than three years. The company then needs
to achieve a further discounted net cash inflow of £30,359 (£175,000-
£144,641) to arrive at the actual discounted payback period. As the
discounted net cash inflow during year 4 is £44,100, which is greater
than that required to break-even, the additional payback period is
30,359/44,100 (0.69), giving a total payback period of three years plus
0.69 = 3.69 years (this assumes a linear increase in net cash inflows dur-
ing the year, if this is not the case and a more accurate figure is required,
then actual monthly net cashflows may be used). The company will
therefore be placed back in its original financial position in just over
three and a half years, having recovered the whole of the cost and
financing of the project in that time.

A natural progression from the DPB is the calculation of the DPBI,
which is similar to the profitability index. The DPBI is calculated by
dividing a project’s initial capital cost into its accumulated discounted
net cash inflows. This index shows how many times the initial cost of an
investment will be recovered during a project’s useful life and is there-
fore a further measure of a project’s profitability. The higher the index,
the more profitable will be the project in relation to its capital cost.
A DPBI of 1.0 will show that the project will only recover the capital
cost of an investment once, while a DPBI of 3.0 shows that the initial
cost will be recovered three times.

A weakness of the payback model (whether conventional or dis-
counted) is the fact that it ignores the cashflows after the payback
period. By highlighting the DPBI, this weakness is eradicated because
the total cashflows from a project are now taken into account. In our
example, the DPBI can be calculated by dividing the capital cost of the
project into the present value of net cash inflows (£377,514/£175,000),
which gives a figure of 2.1572. This means that the project recovers just
over twice its original cost.

The final stage in the progression of the NPVP is the calculation of the
MGR which is reached through the DPBI, where MGR = [(DPBI)'/" — 1] x
100. The MGR is the marginal return on a project after discounting the
cash inflows at the cost of capital and can be viewed as a ‘net’ variant
of the MIRR. To validate the meaning of the MGR, it can be seen that
applying a compound interest rate equal to the MGR to the initial cost
of a project will produce, in the lifespan of that project, a value equal
to the present value of the project’s net cash inflows. This is therefore
the growth rate that, when applied to the capital cost of the project, will
produce the NPV of the project. Unlike the DPBI, the MGR reflects the
economic life of a project. Although the DPBI of two projects may be
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Table A2.2 Traditional method of calculating the MIRR

Capital cost of project £175,000

Year Net cash inflows from the project

Net cash inflow (£) Reinvestment rate 8% Value (£)
1 52,000 1.999 103,948
2 57,000 1.851 105,507
3 60,000 1.714 102,840
4 60,000 1.587 95,220
5 60,000 1.469 88,140
6 60,000 1.361 81,660
7 60,000 1.260 75,600
8 60,000 1.166 69,960
9 60,000 1.080 64,800
10 27,500 1.000 27,500
Totals 556,500 815,175

The MIRR of the project (based on a cash outflow of £175,000 in year O and a single cash
inflow in year 10 of £815,175 = 16.63% {[(compounded cash inflows/cost of project)'/™ —
1] x 100 = [(£815,175/£175,000)1/19 — 1] x 100 = 16. 63%)}.

identical, if these projects have different economic lives, the MGR will
be lower for the longer life project. In our example, the MGR is 7.99%
{[((DPBDHY™ — 1] x 100 = [(2.1572)¥/1% — 1] x 100} and is a measure of the
project’s rate of net return.

The mathematical ‘relationship’ between the MGR and the most
commonly used MIRR is (1 + MIRR) = (1 + MGR) x (1 + cost of capital).
The MIRR for the above example is 16.63% [(1 + 0.0799) x (1 +
0.08)=(1.0799 x 1.08)=1.1663. MIRR=(1.1663 — 1) x 100 =16.63%].
Table A2.2 shows the traditional method of calculating the MIRR of the
project and confirms the figure calculated using the NPVP approach.

Through adopting the NPVP approach, we have demonstrated a way
of calculating the MIRR from the NPV of a project, which should in
future become the standard way of determining a project’s MIRR.
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Appendix 1: The Accounting Rate of Return

1. This appendix is based on an earlier published paper by the author: Lefley, E,
1998, Accounting rate of return: Back to basics. Management Accounting (UK),
76 (3), 52-53.

2. Note:
Depreciation based on straight line method
Year 1, £9,487; Year 2, £9,487; Year 3, £9,487; Year 4, £9,487; Year 5, £9,487.
[Total depreciation £47,435].

Accumulated depreciation
End of Year 1, £9,487; Year 2, £18,974; Year 3, £28,461; Year 4, £37,948; Year
5, £47,435.

3. Note:
Depreciation based on 40% reducing balance
Year 1, £20,574; Year 2, £12,344; Year 3, £7,407; Year 4, £4,444; Year 5, £2,666.
[Total depreciation £47,435].

Accumulated depreciation
End of Year 1, £20,574; Year 2, £32,918; Year 3, £40,325; Year 4, £44,769; Year
5, £47,435.

Net income
Year 1, £574 (loss); Year 2, £12,656; Year 3, £12,593; Year 4, £10,556; Year 5,
£4,334. [Total net income £39,565].

[ROI] Investiment
Beginning of Year 1, £51,435; Year 2, £30,861; Year 3, £18,517; Year 4, £11,110;
Year 5, £6,666.

[ROCE] Investment

Beginning of Year 1, £56,000; Year 2, £35,426; Year 3, £23,082; Year 4, £15,675;
Year 5, £11,231. [It is assumed that the working capital is required at the begin-
ning of the first year].

ROI
Year 1, 1.12% loss; Year 2, 41.01%; Year 3, 68.01%; Year 4, 95.01%; Year 5,
65.02%.

ROCE
Year 1, 1.03% loss; Year 2, 35.73%; Year 3, 54.56%; Year 4, 67.34%; Year 5,
38.59%.

Appendix 2: Calculating the Modified Internal Rate
of Return from the Net Present Value

1. Tang, S. L., and Tang, H. J., 2003, Technical Note — The variable financial
indicator IRR and the constant economic indicator NPV. Engineering Economist,
48 (1), 69-78. Hajdasinski, M. M., 2004, Technical Note — The internal rate of
return (IRR) as a financial indicator. Engineering Economist, 49 (2), 185-197.
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2. Drury, C., 1988, Management and Cost Accounting. Second edition,
(London: Chapman and Hall). Lorie, J. H., and Savage, L. J., 1955,
Three problems in rationing capital. Journal of Business, 28 (4), October,
229-239.

3. Baldwin, R. H., 1959, How to assess investment proposals. Harvard Business
Review, 37 (3), May/June, 98-104. Lin, S. A. Y., 1976, The modified internal
rate of return and investment criterion. Engineering Economist, 21 (4), Summer,
237-247.

4. Lefley, F., 1997, The modified internal rate of return (MIRR): Will it replace
IRR? Management Accounting (UK), 75 (1), 64-65.
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